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INTRODUCTION

The steering committee of the Colorado Science Meta-Analysis
Projec? * jdentitied major .questions for meta-analysis
including the following: '"What are the effects of different preservice
and inservice science teacher training approaches?" The initial work on
. this particular meta-analysis question, however, indicated that the scope
of it was beyond the resoﬁrces available to address it; for example, 215
dissertations alone on this question between 1950 and 1977 were located.

Thus, a rationale was sought for limiting the question.

This rationaie was derived from the science course improvement
projects of the sixties and seventies which sought to improve the sci..ce
education of young people by placing a greater emphasis upon rationale
thinking as a course outcome, using the discipiine as a criterion for the
selection of instructional materials, organizing the curriculum with both a
concept and inquiry sequence, and shifting moée responsibility for 1=arning
to the student. The essence of this curriculum reform mandated the teach-
ing of_ science in an inquiry style of teaching that was investigative and
student centered with inquiry.skills as outcomes of instruction. This meta-
analysis was limited to teacher education having as measured outcomes one
or more variables associated with inquiry teaching.

Once the desired classroom behavior, an inquiry style of teaching

had been identified, the next step was determining teacher training proced-

ures that could produce that behavior. A review of the training research

by Balzer, Evans, and Blosser (1973) indicated the following:
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An examination of 71 investigations revealed that providing

teachers with training in systematic observation of e1assroom
behavior was an effective means of changing teaching behavior.

This was true of science education and non-science education
investigations.

Twenty-nine studies of the influence of inservice training in

one of the "New Science" programs on observed science classroom
behavior were reviewed. A tally of the results revealed that
inservice training %n one or more of the course content improve-
ment projects and/or use of the materials was a fairly effective

way of influencing selected classroom behaviors.

Microteaching, either by itself or in combination with other
instructional sequences, was reported to have been effective in
changing selected aspects of classroom behavior in 7 of 10 studies.
The specific behaviors sr teeching skills generally were predetermined,
operationally defined and practiced in a micro-teaching format.
Feedback following teeching was used in an attempt to alter class-
room behavior in 38 investigations. Feedback was divided into four
types: student data from systematic observation of classroom behavior,
videotapes and/or audiotapes.of classes, and supervisory conferences.
The results showed that individually the subclasses of feedback were
ineffective or inconsistent change agents, but that supervisory
conference and videotaped feedback in combination brought about
changes in selected aspects of classroom behavior. %While this is
only a sample of the research reviewed by Balzer, Evans, and Blosser,
(1973) it would seem that techniques have been developed that

on'
accomplish teacher classroom behavior change.

S




It also hés been claimed, however, that "There appears to be a
discrepancy between existing general statements about the importance of
inquiry and the attention given it in practice. Although teachers made
positive statements about the value of inquiry, they often felt more
responsibility for teaching facts, things which show up on tests, and struc-
ture of the work ethic. A major problem in promoting inquiry was encountered
in the preparation of science teachers. Many teachers are ill-prepared, in
their own eyes and in the eyes of others to guide students in inquiry
leamning and over one-third feel they receive inadequate support for such
teaching." (Welch, Klopfer, Aikenhead, and Robinson, 1981) This discrepancy
between educaters' expectations for inquiry behavior and the actual status
warranted a quantitative assessment of the existing research on training
outcomes associated with teaching inquiry behaviors and the techniqdes and
procedures used to obtain them.

Pursuing the topic of inquiry teafhing poses problems of definition
which must be addressed. The basis for a definition of inquiry strategy
also should be set in historical perspective. While the curriculum reform
movement of the sixties and seventies brought renewed consideration of
inquiry strategy, Hurd (1969) indicated that it was given significant
attention in major science education publicatijons in previous decades from
the 1930's on. It is not a new conceptualization.

Kyle (1980) addressed the semantics problem that arisés in attempt-
ing to distinguish between inquiry in general and scientific inquiry and
summarized several different activities and strategies associated with
inquiry. He asserted that there was little agreement as to what constitutes

scientific inquiry and indicated scientific inquiry should not be construed




as synonymous with investigative, experimental or discovery methods of
science teaching, self-instructional learning techniques, or open-ended
learning techniques. Kyle stated "the ability to scientifically inquire
is the personal, internalized ability of an individual to synthesize the
knowledge which has been obtained through the learning of basic process
skills and competencies, that enables a person to rationally inquire and
solve problems by means of unrestrained inductive thinking."

Welch, et al.,(1981) offered further clarification on the semantics
of inquiry, asserting "inquiry to be a general process by which human beings
seek information or understanding. Broadly conceived, inquiry is a way of
thought. Scientific inquiry, a subset of general inquiry, is concerned
with the natural wbrld and guided by certain beliefs and assumptions."

They divided inquiry into three main themes: (1) general inquiry processes,
(2) science process skills, and (3) nature of scientific inquiry. General
inquiry processes include strategies such as problem-solving, use of

evidence, logical and analytical reasoning, clarification of values, decision-
making, and safeguards and customs of inquiry. Science process skills include
_the usual range of science processes, such as observing, measuring, inter-
preting data, etc. The nature of scientific inquiry is affected by the
structure of scientific knowledge and by assumptions about the natural world
such as‘causa1ity and non-capriciousness.

Inquiry strategy within the context of this paper addresses those

teacher behaviors that facilitate student acquisition of concepts, processes,

and skills through active involvement with general inquiry strategies. It
incorporates aspects of the investigative and discovery phases of science
and affords opportunities for the students to test and refine concept

meanings. Through this type of learning, and the acquisition and synthesis
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of scientific knowledge and processes, the ability to perform scientific
inqu ~y becomes possible. A teacher equipped to engage in inquiry teaching
would possess questioning skills that are divergent, have a knowledge of
science processes and have the capacity to conduct student-centered
inductive learning activities. Specific outcome criteria which appeared

in the research reviewed for this analysis and judged as falling within the
confines of this definition include the following: knowledge of science
processes, iéquiry jnstructional strategy, indirect verbal behavior, accept-
ing interpersonal behaviors, increased wait-time questioning behavior, higher
cognitive level questioning.beﬁavior, and discovery instructional stratéay.
This meta-analysis was Timited to studies having at least one of these

outcomes associated with inquiry strategy.
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LOCATING AND CODING STUDIES

As indicated earlier, the extensiveness of the 11teratyre'on
science teacher educat;on influenced the definition of the AUestﬁon
addressed with this meta-analysis. These conéiQerations also relate to
the literature search process{’/;irst of all, because this,meta-analysis

,> was focused upon inquiry teaching, research dated between 1965 and 1980
was considered. This period parallels the implementation period for the,
modern science curriculum projects.

A second limitation was suggested by the work of Munby (1980j.
He concluded that "on the.basis of his ana]jsis there are grounds for
viewing research on the affective outcomes of science education‘with
misgiving, sihp]y because there seems little to be said of the instruments

as to enlist our confidenée in their use." Furthermore, if we are attempt-

ing to change attitudes with an eye toward teacher practice, a review of

rresearch on changing the attitude of student eachers by Morrisey (1981)
is relevant. He claimed that the lack of change/}n the teaching of eleméntary .
school science indicates something more than‘fﬁgt immediate attitude change ‘
must be considered. Therefore, studies involving gglx_affective'outcomes
yere not included in the meta-analysis. o
The literature search process began with dissertations. The Colorado

staff reviewed the 3200 dissertation titles listed in the Science Education

Dissertation Bibliography (1978) and identified dissertations related to

in-service and pre-service teacher education.
Journal artic]es,were.identified applying the same criteria.as for

dissertations by scanning the table of. zontents of the Journal of Reseairch

in Science Teaéhing and Science Education for the years 1965 to 198Q.




Research from sources other than dissertations and journals was identified
through a search.of the three ERIC compilations of abstracts from Resources

in Education (1966-1972, 1973-1975, 1976-1977). « Most of the materials

identified in the compilations duplicated materials found’e1sewhere. The
reasons for rejecting studies for the meta-analysis included the following:
data needed for the calculation of effect size were incomplete, measured
outcomes were only in the affective domain, the native language of the

subjects was other than English, the study wa§ﬂproduced prior to 1965, or

the outcome variables were not associated with inquiry teaching strategy.
Relevant variab]éﬁ were identified ahd coded according to the
following six magor categories: study form and design characteristics,
teacher/teacher trainee characteristics, student characteristics; treatment
%, characteristics, outcome ;haracteristics, and effect size calculation
characteristics. These categories and six variables for the management of
the data deck resulted in the delineation of 114 variables. .
Effect size calculafions were perfbrmed using the most straight-
forward method possible wifﬁ the data presented in each study. The most 2
straight forward method available and the one used in 64% of the effect
5ize calculations involved standardization of the mean differences between

treatment and control groups. :
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ANALYSIS OF DATA
Sixty-eight studies were coded rgsu1tinq in 177 effect size calculations,
OUtcomes were measured on teachers, on students, and on students about teachers.
While many reséarchers advocate measuring teacher behavior by evaluating student
performance, this practice pccurred in a very small number of cases. One
hundred and fifty-four effect sizes were outcomes measured on teachers, while
only nineteen were outcomes measured on students and four were student measures
about teachers. Because of the small sample size, no analysis of the effect
sizes related to outcomes measured on teachers by students was performed.
While many advocate measuring teacher performance by meaéhrjng student
outcomes, this practice occurred infrequently in this co]]ectioﬁ of studies
on science teacher education. The nineteen effect sizcs related to outcomes
"measured on stidents produced a mean effect size of .44 and a standard deviation
of .67 when broken down across all variables. The mean reliability of the
measurement instruments was .82 with a standard deviation of .06, The outcome
most frequently measured (47% of the cases) was the knowledae of science processes.
The one hundred and fifty-four effect sizes related to outcomes on teachers
produced a mean effect size of .85 with a standard deviation of 1.30 when
bi-oken down across all variables. One effect size determination was considered
a far outlier, having a value three times areater than the next closest effect
size and being approximately ten standard deviations above ihe mean. If this
value is discarded the mean effect size across all variables becomes 77 with a

standard deviation of .86.




386
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.The size of the teacher samples ranged from 9 to 299 with a mean
of 60.4 and a standard deviation of 45.2. The number of teachers assigned
to each treatment ranged from 5 to 129 with a mean of 26.8 and a standard
deviation of 17.6. Test reliaéi]ity was reported for fifty percent of the
outcome measure instruments yielding a mean of .81 and a standard deviation
of .09. Duration of treatment (with seven missing cases) ranged from 1ess>
than a day to one year. The mean was 70.0 days with a standard devi;tion
of 71.4.

Descriptive reporting of teacher and/or student characteristics
whiéh might affect outcome measures was sporadic and occurred with frequencies
too low to support analysis. Therefére the analysis was divided‘into the
following three major categories: (a) variables associated with methodo-
logical aspects of the étudies, (b) variables associated with study treat-

ments, and (c) variables associated with the variety of teacher education

outcomes sought.

Teacher Outcomes - Methodological Variables

Table I presents tne means, standard deviations, and sample sizes
of selected methodological variables broken down across outcomes measured
on teachers. Table II presents the Pearson correlation coefficients and
sigﬁificance level between selected methodological variables and between
selected methodological variables and effect size. In situations where the
variable categories did n&t reflect an ordinal relationship the categories
were coded dichotomously for correlational purposes.

Table I presents nine methodological variables with the categories
that had sufficient sample size to warrant discussion. The form of

publication variable indicates the source of the information used for

[

16




coding purposes. An attempt was made to Tocate the primary source whenever
possible and if a study was presented as both a journal article and a
dissertation, the dissertation was used as the source. The mean effect
size calculated from journal articles was 1.01 while those calculated from
dissertations was .59. There was a significant positive correlation

(p = 0.004) between journals as a source and effect size and a significant
negative correlation (p = 0.05) between dissertations as a source and effect
size. These results indicate that a meta-analysis based solely on journals
as a source has the potential of establishing effect size data higher than
what might be expected if the extensive dissertation literature were used
also.

The type of study variable was coded using the guidelines established
by Campbell and Stanley (1963). Pre-experimental designs consisted of one-
group pretest-post-test designs and static—groups comparison designs.
Experimental designs involved pretest-posttest control groups designs and
posttest-only control ‘group designs with random assignment of subjects to
treatment and control groups. Quasi-experimental designs involved the same
designs as the experihenta] groups, but without random assignment of subjects.
The mean effect size ranged from .90 for pre-experimental studies to .67 for
experimental studies. The correlation coefficient was not significant at
the .05 level.

The assignment of teachers to tréatments was coded as random, matched,
self-selected, intact groups, representative sample, and other. Random
assignment and intact group assignment together accounted for 76% of the
effect sizes broduced. Random assignment studies had an average effect

size of .67 and intact groups produced an effect size mean of .88.

17
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The teacher unit of analysis variable indicated the unit (individual
or group) that‘was used in estab]ishing‘the degrees of freedom for the
determination of significance level. The teacher unit of analysis used
the number of individuals involved to determine degrees of freedom in 95%
of the cases. . '

The internal validity variable addresses the assignment of individuals
to treatments, and the perceﬁt mortality among %reatment and control groups.
StuJies were rated high in internal validity if group equivalence was
establishad through random assignment or other procedures and.subject
mortality was less than 15 percent. Studies were coded as medium if (a)
randomization was not used but Tow mortality was maintained, (b) randomiza-
tion existed but mortality was'high or nonequivalent, and (c) if random
procedures were used in the selection of intact grBups and mortality was low.
Studies were coded as low where intact convenience samples were used and/or
where the existence of factors confounding the equivalence of the subject
groups was apparent. Studies rated low in validity produced effect sizes
with a mean of .55, mediun validity studies produced effect sizes with a
mean of .75, and high validity studies produced effect sizes with a mean of
.82. The internal validity was positively correlated with effect size, but
was not significant at the .05 level.

The design rating variable addrefzed the apparent degree of control
of the confoundfng variables by the expgrimenta] procedure. Studies were
rated as high if the design established comtrol to the extent that post-
treatment differences could be attributed to treatment effects. The study
was rated as medium if the design indicated lack of control of a variable

that probably contributed to some outcome differences. The study was

Q 18




rated as low if the failure to control a given variable ubviously contri-
buted to outcome differences. Studies with a Tow design rating had an
average effect size of .80, medium studies had an average effect size of
.61,‘and high studies had an average effect size of .99. A positive
correlation coefficient with a significance level of .035 indicated that
larger effect sizes were associated with higher design ratings.

The variable outcome instrument type, included instruments cate-
gorized as (a) published, (b) ad hoc developed for that particular study,
or (c) other. Most of the tests in the other category were developed ad
hoc for énother study and then used in existing form or with modifications
for the study being coded. The effect sizes that resulted from ad hoc
instruments produced a mean effect size of 1.12. Other instruments produced
an effect size of .60 and pub]ished instruments a mean of .35. The ad hoc
instruments had a significant positive correlation with effect size
(p 0.001) and the published and other categories had a significant negative
correlation with effect size (p .05).

While these notably higher effect §izes for .the specially designed
instruments could be due to invéstigator bias, it seems more likely the
result of the instruments being better des{gned to detect outcome differences
to which the given study is directed.

Measurement method categories produged the following results for

mean effect size: multiple choice .48, Likéff .50, oEservat%éB .84, and
other 1.14. Multiple choice methods correlated negatively with effect size
with a significance of .039. The "o;hérf category correlated. positively with

effect size with a significance of .003. The remaining categories did not

correlate significantly at tbe/f;S level.

S T :
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The time of measurement variable included the following categories:
(a) after treatment, {b) pre-post, and (c) other. The latter category was
used when different instruments on the same outcome were averaged to
determine one effect size. The pre-post measurement produced the largest
mean effect size, .90. The "other" category ﬁad a mean effect size of .74
and the after treatment category .62.

The number of teachers assigned to the study, the total number
analyzed, and the number measurea on each outcome instrument correlate
negatively with effect size (significant at level of p .05). The journ%l
’cafegory of the form of publication variable did not correlate significantly

at the .05 level with any of the variabTes related to sample size, but the

E

Jjournal category did correlate significan+1y with the reported significance
variable and the extent of treatment vaF%ab]e. " The extent of treatment
variable addressed the scope of the treatment with a multi-grade treatment,
a program, Or an on-going ipStitute being at the broad end of the scale and
a specific training techpféue being at the narrow end of the scale. These
correlations indicatgd fhat/studies taken from journals had low va]ue§ for
p and that these stuaies éddressed treatment types of narrow scope.

Table II1 preéents the average effect size, standard deviations and
correlation goeff{éients for two of the variables related to effect size
calcu]ationg; (a) source of means i.e., unadjusted posttest, pre-post
~diffgréncé or other and (b) method for calculation. Means for the calculation
"of effect size were unadjusted posf—test means in 83 cases and provided a
mean effect size of .62 with a standard deviation of .74, Means were a
result of pre-post differences in 47 cases with a mean effect size of 1.00
and a standard deviation of 1.09. The "other" cafegory involved pre-

experimental studies wherein pre-test data was used to generate a control

T
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group mean. This category provided a mean effect size of .88 and a
standard deviation of .75. The unadjusted post-test source cf means
had a negative correlation with effect size significant at the .05 level.

|

The source of means in the pre-post category\had a positive correlation

|
with effect size significant at the .05 1evef also.

The methods used for calculating the éffect size included the
following: (&) calculating directly from repo%}ed means and variances or
from raw data, (b) calculating with direct estimates of the variance from
ANOVA, t, and F values, (c) cq]cu1ating using reported prébabi]it& levels,
and (d) calculating using pre-test data as a control group. Using pre-test
data as a control group produced the highest mean effect size 1.01 with a
standard deviation of .78. The means and standard deviations for using
directly reported means and variances and direct estimates were close,
having mean effect values of .72 and .84 respectively. None of the

calculation method variables showed a significant correlation with effect

size at the .05 level.

Teacher Outcomes - Treatment Variables

Tables IV and V present the effect sizes of teacher outcomes broken
down across various treatment variables and Tabie VI presents correlations
between treatment variables and effect size. The first of these variables,
time of treatment, was categorized as pre-service and in-service and these
two groups produced mean effect sizes of .78 and .72 respectively.

The site of treatment variable categorized field-based treatments
versus university based treatments. The field-based treatments category
was further divided .int2 treatments that occurred in the schools in which

the teachers were employed versus treatments in schools where the individuals

21
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were not employed. Treatments were predominately university-based
accounting for 77% of the reported effect sizes. The mean effect sizes
for the three groups were very close in value ranging from .74 to .77.

The extent of treatment variable ranged from a broad scope
addressing multi-grade or program treatments to treatments that focused
on a particular training technique. "The multi-grade or program levei
produced a-mean effect size of .45, the one grade or ieve] variable
produced a mean effect size of .75, and the training technique 1evel
produced a mean effect size of .84. ] |

The "treatment geared to grade level" variable categorized the
target population where the treatment outcomes were to be applied. The
elementary level group accounted for 81% of the effect sizes coded and
produced a mean effect size of .76 with a standard deviation of .86. Those
treatments categorized as secondary had a mean effect size of .39 and those
categorized as general had a value of 1.24.

In many instances more than one treatment variable Qés used to
classify a treatment. Those treatments that were described using one
variable produced a mean effect size of .67, two variables .89, three
variables .73, and four variables 1.25. A positive correlation between this
varigb]e and effect size occurred at a probability level .001.

Of the many treatment variables, those designated here as "treatment
type" are cf particular interest. The data on these variables is found
in Table V; this Table, in contrast to the prev%ous Tables, includes all
variables regardless of the number of effect sizes recorded.

Treatment type var{ab1es were divided into the following sections:
organizational pattern, type of instruction, mode of instruction, source of

structure, 1&#% of control, training techniques andﬂtechnology employed.

22




The first of these categories refers to the form of organizational pattern
within which the instruction was offered. The next five all refér to the
type of instruction offered.

Some treatments were categorized in terms of the treatment oraanizational
pattern and included the following: field-based programs, workshops, methods
courses, science courses designed for teachers, and units of study. Those
variables with an N of more than three included the field-based proqram category
with a mean effect size of .35, the workshop level at .73, methods courses at
.79, science courses desianed for teachers at .97, and specific units of study
at 1,38,

The type of instruction category pertains to the instructional approach used
in the teacher education activities. If the treatment involved instruction versus
no instruction with no further delineation of approach it was cateqorized as aeneral. )
Other appraoches were termed traditional, inquiry, and discovery. The c]assification
as inquiry or discovery was made from the languaae used in the study coded even
though the terms were cons{dered as synonymous in this report. The generai
instructional catedqory produced a mean effect size of .79, traditional
instruction had an effect size of .30, the inquiry category had a mean
effect size of .63 and the discovery appraoch had an N of .40,

The mode of instruction categnrized the approaches as predominately
verbal, predominately concrete indicating a high level of student involvement
with manipulative exercises, or mixed involving both the verbal and the concrete.
Little daia was found in the verbal catecory but the concrete mode produced a
mean effect size of .75 and the mixed mode produced a mean effect size of .44,

The source of structure concept addresses the source of instructional

objectives, content, and/or method used in the treatment.




The categories include student self-directed, student interacting with
materials/and or the teacher, the teacher as the source of structure, and
criterion referenced sources. The source of structure involving student
self-direction produced a very low average effect size, .04. The structure
that involved interaction of the student with materials and/or the teacher
produced a mean effect size of .70. A similar effect size (.69) was found
for “"criterion referenced," although this result is based on only two
studies.

The locus of contro} concept addresses the approach used in meeting
the objectives, etc., set forth in the structure component. The categories
inc1qged student self-directed, student and teacher working together,
teacher dirgcted,‘and a mix of part student and part teacher directed.

The student self-directed category produced a mean effect size of .81,
based on 44 effect sizes. Though a higher value is reported for "teacher
directed," it i§ based on only one study.

The training technique concept addressed educational practices
usually employed within the confines of a course or workshop. This concept
included the following categories: interaction analysis feedback, instruc-
tional strategy feedback, wait-time analysis, questioning analysis, micro-
teaching peers, micro-teaching students, modeling strategy, and behavior
coding training or strategy analysis. Instructional strategy feedback
produced a mean effect size of .67, modeling strategy 1.56, micro-teaching
peers .72, micro-teaching students .81, behavior coding training analysis
1.37, and questioning analysis 1.38.

The technology concept addresses the use of audio techho]ogy,
video techazlogy, programmed material or auto-tutorial methods as treatment

variables. Treatments using audio technology had a mean effect size of
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~S

Teacher Outcomes - by Outcome Category

Outcome criteria were classified into the following three cate-
gories: criteria related to knowledge and inte]]ectuq] processes, criteria
related to classroom teacher behaviors, and criteria related to affective
outcomes. Information on teacher outcome effect sizes by type of outcome
is found in Table VII.

In the knowledge and inteilectual processes category, knowledge
of science processes was by far the mest commonly measured. It was
measured in 33 cases and produced a mean effect size of 1.08. Other out-
come variables were measured much less frequently as shown in Table VII.
The knowledge and intellectual processes category overall produced an
averagé effect size of .80 based on 55 effect sizes.

The measurement of outcome variables in the teacher classroom
behavior category was more varied with six different variables being
measured in four or more studies. The variable inquiry strategy had a méan
effect size of .89, indirect verbal behavior .72, interperscnal behaviors
.54, questioning-level .72, discovery strategy .70, and questions (process
directed) 1.45. The teacher classroom behavior category overall produced
a mean effect size of .82 based on 60 effect sizes.

A variety of affective measures were used in these teacher education
studies including measures of attitudes toward science, science teaching,
and several others. The average effect size in these categories varicd
from .09 to .79 with a mean overall effect size for the affective category

of .47 based on 31 effect sizes.

Further Information

A more complete record of the data acquired is presented in Tables 8 throuah 59,

29
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Table I

Across Study Methodological Variables

Variable

Form of publication
Journal
Dissertation
Other

Type of study
Pre-experimental
Quasi-experimential
Experimental

Assignment of teachers to
treatments
Random 1
Self-selected
Intact groups

Teacher unit of analysis
Individual
Classroom or group -

Rated internal validity
Low
Medium
High
Dasign Rating
Low
Medium
High

Qutcome instrument type

Published, national stand.

Ad hoc, for that study
Other

Measurement method
Multiple choice
Likert
Observation
Other

Time of measurement
After treatment
Pre-post
Other

Mean
Effect Size

1.01
.59
.75

.90
.78
.67

.67
.57
.88

7
.75

.55
.75
.82

.57
.68
.92

.35
1.12
.60

.48
.50
.84
1.14

.62
.90
.74

26

Standard
Deviation N
.98 61
77 85
124 7
.73 22
.83 69
.92 60
.91 61
.78 17
.86 56
.88 145
1.00 4
.55 25
.82 55
.98 68
.80 4
.61 38
.99 72
.58 16
.94 59
.76 77
.61 31
.44 24
.93 49
1.07 35
f .76 60
.96 80
.59 9
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_ Table II

Correlations Among Selected Methodological
Variab]gs and Between Methodological Variables and Effect Size

&

Variable A Variable B ¢ p

Form of pub. journal: . effect size 0.23  0.004
Form of pub. journal extent of treat 0.21 0.008
Form of pub. journal # of teachers
. assigned ~ -0.04 0.634
Form of pub. journal ’ # of teachers
analyzed -0.0@ 0.959
Form of pub. journal ‘ reported sig. -0.22 0.010
Type of study ° effect size -0.09 0.248
Rated internal validity effect size . 040 0.214
Design rating effect size 0.17 0.035
Outcome instrument, pub. \
national standardized effect size -0.17  0.039
Qutcome instrument. -ad hoc effect size 0.32 0.000
Outcome instru. other » effect size -0.20 0.012
Measurement method
. multiple choice effect size -0.17 0.039
: Measurement method
other effect size 0.24 0.003
# of teachers assigned effect size -0.21 0.011
# of teacher analyzed effect size -0.17 0.031 -
# of teachers on outcome
measure effect size -0.17 0.035

™

27
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Table 111

Teacher Qutcome Effect Sizes
Across Effedt Size Calculation Variables

Mean °  Standard
Variable Effect Size Deviation N
Source of means unadjusted . f”
post-test .62 .74 83 =
Source of means pre-post
differences 1.00 1.09 47
Source of means other .88 .75 19
Calculated directly from reported
values or raw data .72 .90 96
Calculated with direct estimates !
(ANOVA, t,F) .84 .87 34
Calculated from reported
probability levels i 15 5
Calculated using pre-test data as
a control group ) 1.02 .78 15

Correlation with Effect Size

Variable r p N
Source of means unadjusted
, post-test -0.1865 0.021 83
Source of means pre-post dif. 0.1745 0.031 19
Calculated directly from reported
values or raw data -0.069%4 0.394 96
Calculated with direct estimates
(ANOVA, t,F) 0.0420 0.606 34
Calculated from reported
probability levels -0.0131 0.872 5
Calculatéd using pre-test data
as a control group 0.0948 0.244 15

28




Table IV

Teacher Outcome Effect Sizes
Across Treatment Variables (Part I)

7

Mean Standard

Variable Effect Size Deviatiun N

Time of treatment

Pre~service .78 .90 122

In-service 72 y .74 3l
Site of treatment

Field-based, site of

employment .74 .86 5

Field-based, nat the

site of” employment .77 .60 20

University-based 77 .88 112
Extent of treatment

Multi-grade or level,

e.g., program or ongoing

institute .45 .45 12

One grade or level, e.qg.,

course or workshop .75 .78 69

Training technique .84 .98 72
Treatment geared to grade level

Elementary school .76 .86 123

Secondary .39 .32 8

General 1.24 .97 -15
Number of variables used to
describe each treatment

1 .67 .57 42

2 .65 .89 64

3 .73 .62 <31

4 1.25 -1.03 14
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Table V
Teacher Outcome Effect Sizes Across Treatment Variables (Part II)
Treatment Type Py S n
Organizational Pattern Field-based Program .35 .40 8
Ongoing Institute .64 .94 2
Summer Institute .14 .09 3
Workshop . .73 .75 16
Methods Course .79 .94 22
Science Course .- 1.28 .48 2
Science Course Designed -
for Teachers 97 .70 9
Units of Study 1.38 1.29 22
Type of Instruction General .79 1.21 35
Traditional .30 .32 5
Inquiry - .63 .63 9
Discovery .40 .29 7
Mode of Instruction Verbal -.03 .18 2
Mixed .45 .86 12
’ Concrete .75 .75 20
Source of Structure Student Self-Directed .04 .46 8
’ Student interacting with
teacher and/or Materials .70 1.01 8
Teacher -- -- 0
Criterion referenced ‘ .69 .02 2
Focus of Control Student self-directed .82 .88 44
Teacher directed 1.44 0 1
Mix, part student, part \
teacher -- -- ‘0
Training Technique Interaction Analysis Feed-
back 1.33 0 1
Instructional Strategy
Feedback .67 .91 10
Wait-Time Analysis 3.95 .07 2
Questioning Analysis 1.38 1.65 g
Micro-teaching Peers .72 .35 4
Micro-teaching Students .81 .52 6
Modeling Strategy - 1.56 1.19 14
Behavior Coding Training
(e.g. IA) or Strategy
Analysis 1.37 .87 8
Technology Employed Audio Technology 1.04 .25 4
Video Technology 1.82 1.44 9
Programmed Material
(Audio-Tutorial) .99 .76 17
Print Material 1.40 0 1
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Table VI

Correlations Between Selected Treatment Variables
and Effect Size

Variable ‘ r p N
# of variables describing treatment 0-.3123 0.000 153
treatment units of study ) 0.2884 0.000 22
source of structure )
student self-directed -0.2003 0.013 8
quéstioning analysis 0.1664 0.040 8
model ing strategy 0.2928 0.000 14
behavior coding training or
strategy analysis 0.1637 0.043 8
video technology 0.3039 0.000 9
outcome science processes 0.187 0.021 33
outcome questions process directed 0.1962 0.015 9

31
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' Table VII
Y Teacher Qutcome Effect Sizes by Type of Outcome
Type of Qutcome AN S
Knowledge and Intellectual
Processes Science -Content .52 .79
Science Processes 1.08 1.03
Methods of Science and the .
scientific enterprise .14 .74
Critical Thinking .09 0
Creativity 19 0
Problem Solving .04 .23
Behavioral Objectives .75 .14
Planning (organizational
skill) .90 12
Composite ‘nouwledge
and Intellect .80
Teacher Classroom Behaviors Verbal Behavior, General .15 0
' Inquiry Strategy .89 .47
Concrete Manipulative
Strategy 1..26 0
Indirect Verbal Behavior 72 .82
Interpersonal Behaviors .54 . 26
Questioning-level .72 1.18
g Discovery Strategy (Student
Centered, open) .70 .53
Group Process Skills .26 0
Questions - Process
Directed 1.45 .60
Reactions to Classroom
Situations .84 0
Composite Teacher Classroom
Behaviors .82
Affective Attitude (general) .79 .56 .~
Attitude toward Science .39 .29
Attitude toward Science e
Teaching 09 72
Attitude toward Treatment A6 7 (N
Dogmatism (toward open) 34 .34
Philosophy of Teaching ////
> ' (toward student centered)”” .72 .65
Attitude toward Treatment Y
Emphasis .60 2]
Composite Affective .47 ///




403

/
i "/
; REFERENCES

//Ba1zer, A. L,, Evans, T.P., and Blosser, P.E. A Review of Research on

//// Teacher Behavior Relatinag to Science Education, AETS and ERIC
/ Infbrmatjon Analysis Center for Science, Mathematics, and Environmental
Education, December, 1973,

Bdumgart, Neil, and Low, Brien., "Reporting Practical and Statistical

Signficance in Science Teacher Research." Journal of Research in
Ve

Science Teaching. Vol. 17, No. 3, 1980, pp. 269-274.

Campbel11l, D.T. and Stanley, J.C. Experimental and Ouasi-Experimental

Designs for Research. Chicago: Rand McNally and Company, 1963.

" Craven, Gene F, "Preservice Science Teacher Education,", Science Teacher

/ Education: Vantage Point 1976, 1977 AETS Yearbook. Association

for the Education of Teachers in Science and ERIC, 1977,




Glass, Gene V., McGaw, Barry, aﬁd Smith, Mary Lee. Meta-analysis in Social

Research. ‘Bever1yfﬂills, California: Sage Publications, Inc., 1981.

Helgeson, Stanley, nge} Robert W., and White, Arthur R. Science Education,

(Abstrag;s‘énd Index from Research in Education). Education

/
Asigpﬁates, Inc., Worthington, Ohio, 1966-1972.

s

L . A Bibliography of Abstracts from Resources in Education,

Science, Mathematics, and Environmental Education Information

Reference Center, Columbus, Ohio, 1973-1975;

A Bibliography of Abstracts from Resources in Education

(RIE), Science, Mathematics, and Environmental Education Information
Reference Center, Columbus, Ohio, 1976-1977.

Hurd, Paul Dehart. New Directions in Teaching Secondary School Science.

Rand McNally and Co., 1969.

Kagan, Martin, and Lindman, Harold. "The Proper Experimental Unit Once Again,"
Journal of Research in Science Teaching. Vol. 17, No. 4, 1980,

pp. 351-358. .

H e

Koran, John J., Jr. "Application of Science Education Research to the Class-
room: Validating Science Teacher Training Through Student Performance,"
Journal of Research in Science Teaching. Vol. 14, No. 1, 1977,

op. 89-86.

Kyle, William C. "The Distinction Between Inquiry and Scientific Inquiry

and Why High School Students Should be Cognizant of the Distinction,"

Journal of Research in Science Teaching. Vol. 7, No. 4, 1980,

pp, 123-130.

34




I I

405"34"\:{\‘

Ladd, George T., and Anderson, Hans 0. '"Determining the Level of Inquiry

in Teachers' Questions," Journal of Research in Science Teaching.

Vol. 7, No. 4, 1970, pp. 395-400.
Morrisey, J.T. “An Analysis of Studies on Changing the Attitude of
Elementary Student Teachers Toward Science and Science Teaching,"

Science Education. Vol. 65, No. 2, April 1981.

Munby, H. "An Evaluation of Instruments Which Measure Attitudes to Science,”

World Trends in Science Education. Halifax, Nova Scotia: Atlantic

Institute of Education, 1980.

Rowe, Marry Budd. "In Pursuit of Quality: Research on the Education of '
Teachers," Science Teacher Education: Vantage Point 1976, 1977
AETS Yearbook. Association for the Education of Teachers in Science
and ERIC, January 1977.

University Microfilms Internationa. Science Education--A Dissertation

Bibljography. Ann Arbor, Michigan: Dissertation Publishing,
University Microfilms International, 1978.

Welch, Wayne W., Klopfer, Leopold, E., Aikenhead, Glen S., Robinson, James T.
"The Role of Inquiry in Science Education: Analysis and Recommenda-

tions," Science Education. Vol. 65, No. 1, January 1981, pp. 33-50.

35




STUDY

TYPE

FORM

ASSIGN

Table 8

406

Frequencies of Selected Variables _
Associated with Outcomes Measured on Students

CODE
5001.

, 5701.
5703. °
5707.
5713.
5714.
5716
TOTAL

CODE
2.
3e
.2

TOTAL

CODE
1.

4,
YOTAL

Cobt
l.
3.

36" be

 TOTAL

ABSG
FRE

m—

ABSOLUTE
FREU

4
15

e A —— ——

19

ABSOLUTE
FREQ

1l
1
7

e s e s e S

19

Rstkrlve

REQ
(PCT)

21.1
78 .9

s e et

100.0

@0 e s e won

- e —— =

——n ——

AD



Table g (cont'd)

ANAL

SUNIT

VALID

RATE

407

ABSOLUTE  CEREQ'
Ccobt  FREQ (PCT)
18. 4 21.1
29. 1 5.3
30. 5 26.3
47. 3 15.8
48. 6 3l.6
J0TaL 19 100.0
RELATIVE
cooe “PRREQTE  [RET)
1. 12 63.2
2. 4 211
4. 3 15.8
TOTAL 19 100.0
CUDE
1.
2.
3.
TOTAL
cout
1.
2.
3.

10TAL

AQ




I
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Table 8 (cont'd)

e

STUSAMNMP

STUFEMAL

STULEVEL

MIN

CODE
120.
184.
292.
300.
9999.
TOTAL

CODE
500
9Y999.
TOTAL

9999.
TOTAL

CODE
l.

5.
9999.
TOTAL

o, o e

RELATIVE
FREQ
(PCT)
10.5
31,6
21l.1

15.8

- o S o wn

40.0

26.7

20.0
MISSING

100.0
MISSING

20.0
MISSING

——— w20 S e

- e = v




Table 8 (cont'd)

NTREATL
RELATIVE ADJUSTED
cooe “°RREQT  ThehH 0 TEY
9. 4 21.1 21.1
10. 4 21.1 21.1
15. 1 5.3 5.3
16. 3 15.8 15.8
17. 3 15.8 15.8
23. 1 5.3 5.3
50. 3 15.8 15.8
T0TAL 19  100.0  100.0
SPONS1
ABSOLUTE CEReg'c ADERETEC
COULE FREQ (PCT) (PCT)
2. 7 36.8 87.5
3. 1 5.3 12.5
$999. 11 57.9 MISSING
0TAL 19 100.0  100.0
TIMEL
aBsoLute TCRREGVE  ADERRLSP
COCE ., FREQ (PCT) (PCT)
l. 11 57.9 57.9
2. 8 42.1 42.1
10TAL 19  100.0  100.0
SITTRETL
ABSOLUTE (CFREGVE ADHHETEY
CODE FREQ (PCT) (PCT).
) l. 4 21.1 21.1
2. 3 15.8 15.8
’ 3. 8 42.1 42,1
4. 4 21.1 21.1

I 39 ToTaL 19 100.0 100.0
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Table 8 (cont'd)

EXTTIRETL
- ABSOLUTE
CODE- = FREQ -
1. 4
z. '8
3. 7
T0TAL 19
LEUTRET1
ABSOLUTE
CODE FREQ
2. 15
5. 4
TOTAL 19
CONTEX11
ABSOLUTE
CODE FREQ
5. 4
8. l
13. 4
23. 2
$999. 8
TOTAL 19.
CONTEX12
ABSOLUTE
CODE FREQ
13. 2
14, 4
23. 1
Y999, 12
TQTAL 19
LP'Y)

RELATIVE
FREQ
(PCT)
78.9

ey
(PCT)
10.5
21.1
5.3

- e - ——

36.4
18.2

MISSING -

ADJUSTED

REQ
(PCT)
28.6
57.1
14.3

MISSING

- - - o - ——
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Table8 (cont'd)

"TRTY1l01

TRTY1O07

TRTYLOB

411

CODE
3.

5

be
9999.
TOTAL

coot
34,
39.
9999.
_T0TAL

RELATIVE
ABSOLUTE - FREQ
FREQ (PCT)
4 21.1
4 21.1.
4 " 21.1
7 36.8
19 100.0
T RELATIVE
ABSOLUTE  FREQ
FREQ (FET)
2 10.5
2 10.5
15 78.9
19 100.0
KELATIVE
ABSOLUTE  FREQ
FREQ" tPCT)
2 10.5
17 B89.5
19 100.0
RELATIVE
ABSOLUTE  FREQ
FREQ (PCT)
1 5.3
6 31l.6
12 63.2
19 100.0

33.3
MISSING

50.0°

—— — . s

100.0
MISSING




Table 8 (cont'd)

TRTYL10

TREMIO1

TREM102

TREML1O03

412

CODE
41.
42.

9999.
TOT AL

COOE
2.
19.
29.
35.
51.
TOT AL

CODE
l9.
40.
51.

9999.
TOT AL

CODE
19.
9999.
TOTAL

ABSOLUTE
FREQ

~3
3

ABSQO
FR

RELATIVE

100.0

50.0
MISSING

28.6

© MISSING

100.0

£0

)
100.0

MISSING

- - ——

100.0

ADJUS
FRE
(PC

O -
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l Table g (cont'd)

l DUR1 \

RELATIVE ADJUSTED
TE FREQ © FREQ

© ABSOL
CODE FRE

8 (PCT) (PCT)
1. 6 31.6 31.6
5. 2 10.5 10.5
16. 1 5.3 5.3
35, 1 ¢5,3 5.3
70. 2 10.5 10.5
112. 3 15.8 15.8
270. 4 " 21.1 21.1
JOTAL 19 100.0 1000
CONTACTL :
apsOLUTE EEREQ'T ADJRRIED
CODE  FREQ (PCT) (PCT)
1. 6 31.6 50.0
be 1 5.3 8.3
30. 4 21l.1 33.3
72. 1 5.3 8.3
4999 7 36.8  MISSING
oTaL 15 100.0  100.0
NOUTL
RELATIVE ADJUSTEO
cove APRRESTETREY,  TRE)
94 . 1 5.3 5.6
144 4 21.1 22.2
184. 2 10.5 11.1
288. 2 10.5 11.1
290. 2 10.5 11.1
300. 3 15.8 16.7
34B. 2 10.5 11.1
398. 2 1025 11.1
9999. 1 5.3  MISSING
oTaL1s  100-0  100.0




i Table .8(cont'd)

t

_ _CRLOUTL .

MEATYPL

INTENT1

MSMET1

CODE
1.
2.

9.
14.
27.
28.
29.

TOTAL

. -

CUDE
.
2.

5e
TOTAL

CooE
1.

2.
TOTAL

CulE
1.

3.

4o

8.
TOTAL

414 ..°

ABSOLUTE
FREQ

- W = W e O

(o]
0

ABSOLUTE

FREQ
17
2

N
RELATIVE ADJUSTED
FREQ FREQ
{PCT) (PCT)
53" 53
47 4 4. 47 4
5.3 5.3
15.8 ' 15.8
5.3 5.3
15.8 -~~~ 15.8
‘5.3 5.3
100.0 100.0
RELATIVE ADJUSTED
FREQ FREQ
{PCT) (PCT)
263 26.3
36-8 36.8
36.8 36.8
100.0 100.0
RELATIVE® ADJUSTED
FREQ EQ
(PCY) CT)
5 5




TMMEAL

PREPOS1

REACTL

Table 3 (cont'd)

CODE

1.
9999 .
TOTAL

CODE
2.
3.

T0TAL

CODE
1.
$999.
TOTAL

CODE
l.

2.
3.
TOTAL

415

’

RELATIVE
ABSOLUTE FREQ
FREQ (PCT)
6 31.6
13 68.4
r19 100.0
RELATIVE
ABSOLUTE FREQ
FREQ (PCT!
11 57.9
8 42.1
19 100.0
RELAT1VE
ABSOLUTE FREQ
FREQ (pCT)
11 57«9
19 100.0
RELATIVE
ABSOLUTE FREW
FREQ (PCT)
5 263
2 10.5
12 63.2
19 100.0

FREQ

ADJUSTED

(PCT) |

100.0
MISSING '

- — -

{PCT)
57.9
4201

100.0

100.0 °
MISSING

- o S d——

. o~

'ADJU%TED'
FREQ




Table 8 (cont'd)

_FORREL1

INSTOL

MEANSO1

ABSOLUTE
FREQ

' RELATIVE
ABSOLUTE FREQ

FREQ (PCT) .

57.9
36.8

ADJUSTED
FREQ
(PCT)
11.1
33.3
I

ll.1

" MISSING




Table 8 (cont'd) e

Ve

SIGOL . . . ‘ | e
absoLUTE (CEREQVE APERRLSC -
CODE FREQ tPCT) S(PCT)
l. 1 543 5.6
2o 3 15.8 16.7
3. 6 3146 33.3
5, 8 42.1 4404
¥999. 1 . 5.3 MISSING
TOTAL . 19  100.0  100.0
COUNTRE
RELATIVE ADJUSTED
cove MCREST - TS en
3. 9 47 .4 474
2. 8 42.1 42.1
3. 2 . 10.5  10.5
oTAL 19 _ .100.0  100.0




Table 9

Frequencies of Selected Variables

Associated with Outcomes Measured on Teachers

FORM -
cooe “PRREQ'E
1. 62
3. 1
° 4. 84
) 5. 7
C10TAL - 154
TYPE \ :
cooe “URREQE
* 2. 69"
3. 60
4. 23
9999. 2
TOTAL 154
ASSIGN
cooe “RREQTE
1. 61
2. 1
3. 18
4. 56
6. 14
9999. 4

s et e e

/ : TOTAL 154

RELATIVE ADJUSTED
FREQ FREQ
(PCT) (PCT)
40.3 40.3

0.6 . 0.0

54.5 54,5

4.5 4.5
100.0  100.0

RELATIVE ADJUSTED
FREQ FREQ
(PCT) {PCT)
44.8 45.4
39.0 39.5
14.9 15.1

1.3 MISSING
100.0  100.0

ELATLVE  AOJySTED
(PCT) (PCT)
39.6 40.7

0.6 0.7
11.7 12.0
36.4 37.3

9.1 9.3

2.6 ML1SSING

100.0  100.0




Table 9 (cont'd)

TTTONIT O

TCOR

vALID

419

CODE AaégégTE
e 145
P 4
9999, 5
TOTAL 154
cove **2RES™
1. 68
2. " 13
9999. 13
TOTAL 154
cooe “RREQT
1. 26
2. 54
3. 68
9999 . 6
0TAL 154

483

100.0

RELATIVE ADJUSTED
FREQ FREQ
(PCT) (PCT)
9442 97.3

26 2.7
3.2 MISSING
100.0 100.0
RELATIVE ADJUSTED
.+ FREG FREQ
~{PCTY (PCT)
Wi 2 48.2
47 .4 51.8
8.4 MISSING
100.0 100.0

RELATIVE ADJUSTED
FREQ FREQ
(PCT) (PCT)
1609 l7°b
35.1 36.5
44,2 45.9

3.9 MISSING
100.0
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Table 9 (cont'd)

e —— e g —— —

- RATE
RELATIVE ADJUSTED
coe “BRREQTE TREH TREL
1. 42 27.3 27.6
2. 38 24.7- 25.0
3. 2 46 .8 47.4
9999. © 2 1.3 MISSING ~
T0TAL 154  100.0 15§Z5
/
coi , | /
RELATIVE APJUSTED
ABSOLUTE FREQ FREQ
COOE FREQ (PCT) (PCT)
1. 2 1.3 1.3
2. 149 96 .8 97. 4
3. 2 1.3 " 1.3
$999. 1 0.8 MISSING
TOTAL 154 100L0 100.0
/
FEMALE ///
/RELATIVE ADJUSTED )
cove "ORRERTY TREY,  TRER
17. 3// 1.9 8.3 ;
54. 1 0.6 2.8
73. 1 0.6 2.8 "
78. 4 2.6 11.1 l
80. 2 1.3 5.6 |
88. 6 3.9 16.7 1
91. 6 3.9 15.7 |
95. 8 5.2 22.2
100. 5 3.2 13.9
$999. 118 6.6 MISSING
. |

TOT AL 154 100.0 100.0
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Table 9

EDUBACK

MAJOR

LEVEL

(cont'd)

CODE

l.

2

3.

5.

’ 9999.
TOTAL

CODE
l.

8.
10.
1l.
G6999.
TOTAL

CODE
l.

3.

e
5.

be
G999.
TOTAL

-ABSOLUTE
FREQ

115
17

- o —

o i e P e

—no
- 0RC
Omune

o =T
S 11

o

(o]

12.1
5.7
0.7 .

MISSING

—— o —

—TiI
oRC
Omu

W O

—
-

214
25.0
10.7
2846
MISSING

——— o
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Table 9 (cont'd)

EXPT

‘TIHEL

SITTRETL

\

CODE
0.

5.

7.

9.
10.
1l1.
15.
9999.
TOTAL

CODE

2.
TOTAL

" CODE

1.
2.
3.
4o
9999.

TOTAL

422

>
(o9
I (1%
C
—
m

- 20
= mr

NNV W N - O

[
o W

|
1
:

154

ABSOLUTE
EREQ

122
32

—— n ———

154

—————t— — tnt

100.0

RELATIVE
FREQ
(PCT)

" 79.2

20.8

m— ——— — —

100.0

2.2
MISSING

——— ——

—~M.
w oxc

Omu,
+ O~

13.7

16.7

02
MLISSING

————— —




| Table 9 (cont'd)

- LEUTRETL

CONTEX11

CaobE
l.
2.

TOTAL

CaoDE

3.
4.
5.

0.

G9Y9.
TCTAL

Cabt
2.
5.
7.
8.
9.

10.
12.
13.
lo.
21.
23.
6999.

" TOTAL

3.

423

ABSQLUTE
FREQ

12
70
12

154

ABSOLUTE
FREQ

123
2

2

3
15
8

1

. P

<« M

. —~Tr

O + =~ TI>
e COm—

D e

- <

m

[B%)
con uw ~ o
e & e e &
o O O o W o> O Wi

N
.
o

9.8
5.2

[aS SR oS B o3 < e

1.1
64 .2
2.1 .
5.3 ' .
12.06
4.2 .
Lol \
Lol
4.2
MISSING
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Table ¢ (cont'd)

CONTEX12
ABSOLUTE RELATIVE ADJRBJED
CODE  FREQ (PCT) (PCT)
8. 3 1.9 16.7
12. 1 0.6 5.6
13. 4 2.6 22.2
14. 1 0.6 5.6
22. 3 1.9 16.7
23. 5 3.2 27.8
24. 1 0.6 5.6 ‘
9999. 136 88.3 MISSING
ot Tise  os0  100-0
" TRTYLO1
RELATIVE ADJUSTEO
ABSOLUTE FREQ FREQ
CODE FREQ (PCT) (PCT)
2. '8 5.2 9.6
3. 2 1.3 2.4
4. 3 1.9 V3.6
5. 17 11.0 20.5
6. 22+ 14.3 26.5
7. 2 1.3 2.4
8. 9 5.8 10.8
10. 20 ‘13.0 24,1
9999. 71 46.1 MISSING
- ‘ oTaL T 1saT  T00.0  100.0
 TRTY102
. ABSULUTE RELATIVE ADJRRTEO
COLE FREQ (PCT) (PCT)
' 10. 2 1.3 100.0
9999. 152 98.7  MISSING
TOTAL 154  100.0 100.0
54 S
L
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Table g (cont'd)

TRTYLO3

TRTY104

TRTYLOS

CODE
12,
13.
14,
15.

,9999.
T0TAL

CO0E
17.
18.
19.

9999.
TOT AL

CODE
- 19.

26,
$999.
TOTAL

8.9
16.1
12.5

MISSING

100.0

— TN
wn —=O—

S
|
¢

—

38.7
5448
M1SSING

25.0
MISSING

- -

100.0




.
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Table 9

TRTYLO06

TRTYLO07

TRTY108

(cont'd)

COo0E
2b.
26.
28.
29.

9999.
TOTAL

CODE
29.
3l.
34.
35.

9999 .
TOTAL

COoDE
33.
34,
36 .
37.
8.
39.
40.
57.
58.

9999 .

TOTAL

ABSOLUTE
FREG

38

>
o
mwn
—
m

<D
mr
N NN O e N OC

—

——— e e

RELATIVE
FREQ
(PCT)

0.6
4¢5
5.2
0.6
3.9
7.8
45

8.7
26.1
MISSING

2.4
4.8
MISSING

100.0

>
O
N OXRC

JUS
FRE
(PC

- O

14.6
16.7
2.1
12.5
25.0
14.6
442
8.3
MISSING

e - S e




Table 9

TRTY109

TRTYL1O0

(cont'd)

CODE -~

34.
37.
39.
40.
57.
9999.
TOTAL

Cobt
4.
42.
b4,
45.

9999.
TOTAL

427 .

>
o
Ral%l
<0
mr

RELATIVE ADJUSTED
FREQ FREQ
(PCT) (PCT)

1.3 lo.7°
1.9 25.0
1.3 167
0.6 8.3
2.6 33.3
92.2 M1SSING
100.0 . 100.0

YELATIVE ADJUSTED
FREQ FREQ
(PCT) {PCT)
26 12.9
5.8 29.0
11.0 548
0.6 3.2
79.9 MISSI@G

100.0  100.0




Table 9 (cont'd)
: TREMLOL \

CODE
l.
2
3-

£

8.

18.

19.
20.
2.
24,

26.

27,
35.
36.
42.
50.
51.
TOTAL

osuure NEEATIVE ROpLED

FREQ (PCT) (PCT)
10 5.5 6.5
60 39.0 39,0

9 5.8 5.8

1 0.6 0.6

1 0.6 0.6

3 1.9 1.9

10 6.5 6.5

3 1.9 1.9

4 2.6 2.6

10 6.5 6.5

i 0.6 0.6

10 6.5 6.5

14 9.1 9.1

4 2.6 2.6

2 1.3 1.3

5 3.2 3.2

7 4.5 4.5
T1s54  100.0  100.0




429

, Table 9 (cont'd)

TREM102

C aesoure RERATIVE ONEEE
CUDE FREQ {PCT) (PCT)
1. 3 1.9 A
\ 2. 9 5.8 S 13.2
7. 2 1.3 - 2.9
19. 8 5.2 11.8
22. 2 1.3 2.9
23. 2 1.3 2.9
24 1 0.6 1.5
28. 2 1.3 2.9
32. 2 1.3 2.9
34. 3 1.9 4oh
35. 10 6.5 14.7
"36. 5 3.2 7.4
38. 2 1.3 2.9
39. 3 1.9 Choh
40. 4 2.6 5.9
41. 4 2.6 5.9
51. 4 2.6 5.9
55. T2 1.3 2.9
9999. 16 " 55.8 MISSING
loial 154 100.0  100.0




Table 9 (cont'd)

CO0E

T.

8.
19.
20.
24,
26
28.
35.
36.
38.
40.

41,

45 .
50.
9999.
10TAL

TREM104

" CUDE

l4.
15.
19.
21.
32
35.
4)e
43.
50.
9999 .
TOTAL

4,

boo

430

ABSOLUTE RE%QEéVE
FREQ (PCT)
2 1.3
&4 2.6
1 0.6
2 1.3
4 2.6
3 1.9
2 1.3
1 0.6
3 1.9
1 0.6
6 3.9
2 1.3
5 3.2
1 0.6
1 0.6
1 0.6
2 1.3
113 73.4
154 100.0
ABSQLUTE RE%QEaVE
FREQ (PCT)
1 0.6
2 1.3
1 0.6
1 0.6
1 0.6
.2 1.3
4 2.6
' 4 2.6
1 0.6
1 0.6
130 88.3_
T154  100.0
60 -
~

(PCT)
4.9
9.8
2.4
4.9
9.8
7.3
49
2.4
7.3
2.4

14.6
4.9

12.2
2.4
2.4
2.4
4.9

MISSING

5.6

5.6
5.6 _
MI1SSING

P A and




Table 9 (conto'd)

DURL _ :

RELATIVE ADJUSTED

ABSDLUTE FREG FREQ

CODE FRE Q (PCT) (PCT)

0. 2 1.3 1.4

1. 21 13.6 1443

‘3. 3 1.9 2.0

4o 1 0.6 0.7

5. 5 3.2 3.4

7. 4 2.6 2.7

10. 1 0.6 0.7

11. 1 0.6 6.7

14. 1 0.6 0.7

16. 4 2.6 2.7

20. 1 0.6 0.7

21. 1 0.6 0.7

. 3l. 1 0.6 0.7

35, 6 3.9 4.1

42. 16 10.4 10.9

56. 1 0.6 0.7

63. 1 0.6 0.7

70. 26 16.9 17.7

71. 2 1.3 1.4

84. 8 5.2 5.4

90. 5 3.2 "3.4

L 112. 19 12.3 12.9

120. 1 0.6 0.7

o ~140. 3 1.9 2.0

- 180. 1 0.6 0.7

1 190. 1 0.6 0.7
224, 7 45 4.8 '

270. 1 0.6 0.7

350. 2 1.3 1.4,

365. 1 0.6 0.7

1 9999. -1 4.5 MI1SSING
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&,
Table9 (cont'd)
NOUT1
ABSOLUTE RE%QEéve. AoggéﬁED
CUbE FREQ (PCT) (PCT)
3. 2 1.3 1.3
N 10. 2 1.3 1.3
13. 1 0.6 N7
‘ \ 15. 1 . 0.6 0.7
r \ 16. 2 1.3 1.3
20. 1 0.6 0.7 -
22. 2 1.3 1.3
23. 1 0.6 0s7
26. 4 2.6 2.7
27. 2 1.3 1.3
28. 2 1.3 1.3
29. 1 0.6 0.7
30. 21 13.6 14.0
) 31. 2 1.3 1.3
32. 2 1.3 1.3
33. 2 1.3 1.3
34, 2 1.3 1.3
6. 2 1.3 1.3
38. 3 1.9 2.0
39. 3 1.9 2.0
40. 4 2.6 2.7
42. 3 1.9 2.0
"43. 2 1.3 1.3

lfs. 4 2.6 Z/‘?
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Tacie 9 (cont'd)

HOUT1 (cont'd)

RELATIVE AOJUSTED |
cooe “ERREYTE O TREH,  LRER J

46. 2 1.3 1.3

- 47. 1 0.6 0.7
48. 5 9.7 10.0

52. 1 0.6 0.7

54, 9 5.8 6.0

56. 3 1.9 2.0

58. 2 1.3 1.3

63. 1 0.6 0.7

66. 6 3.9 4.0

73. 4 2.6 2.7

T4. 2 1.3 1.3

76. 6 3.9 4.0

B1. 2 1.3 1.3

62. 1 0.6 0.7

88. 2 1.3 )..3

90. 8 5.2 5.3

104. 2 1.3 1.3

110. 6 3.9 4.0

114. 1 0.6 (047

* 124. 1 0.6 0.7
129. 1 0.6 0.7

203. 2 1.3 1.3

223. 1 0.6 0.7
$999. 4 2.6 MISSING

TOTAL




Tab]% 9 (cont'd) // .
CRIOUTL
RELATIVE ADJUSTED
one PosgEgTe R UHED
( l. 7 4.5 4.5
2. 33 21.4 21.4
8. 3 1.9 1.9
9. 1 0.6 0.6
“10. 1 0.6 0.6
L4. 5 3.2 3.2 )
15. 3 1.9 1.9
. 17. 2 1.3 1.3
18. 1 0.6 0.6
19. 4 2.6 2.6
20. 1 0.6 0.6
21. 18 11.7 11.7
22. 5 3.2 3.2
24. 13 8.4 CPA
26. 8 5.2 5.2
217, 6 3.9 3.9
28. 10 6.5 6.5
29. 4 2.6 2.6
. 30. 1 0.6 0.6
31. 5 3.2 3.2
34. 4 2.6 2.5
35. 3, 1.9 1.9
42.
50.
5l.
52.
54,
55.

TOTAL




f Table 9 (cont'd)
MEATYP1

e
MSMET1

VALESTL

CODE
1.

2.

5.
9999.
TOTAL

CODE

9999,

TOTAL

CODE
1.
2.
G999 .

TOTAL

ABSOLUTE

FREQ
31
4

24

1

ABSOLUTE
FREQ

55

65

RELAT IVE
FREQ
(PCT)
10.4
38.3
5046

0.6

—— s e O

100.0

— — o —

RE

—— v g S

~TMNC
©txC
Omon
—~S0O -4

10.5

38.6

51.0
MISSING

- — e o g

roggsTes
(PCT)
21.2
2.7
16.4
0.7
34.2
0.7 "'
24.0

MISSING

o e o .




Table &

TMMEAL

PREPOSL

REACT1

(cont'd)

436

ABSOLUTE
CODE  FREQ
2. 61
3. 80
e 1
5. 9
$999. 3
TOTAL 154
ABSOLUTE
CUDE  FREGQ
1.
2. 16
3. 1
9999 71
OTAL 154

RE

1.2
MISSING

100.0

40.4

"MI1SSING

—— . g

100.0




Table 9

COUNTRE

(cont'd)

438

RELATIVE ADJUSTED

ABSOLUTE FREQ . FREQ

CODE FREQ (PCT) (PCT)
le 43 = 27.9 27.9
2e 64 - 41,6 41.6
3. 31 20.1 20.1
4. 14 9.1 9.1
be 2 1.3 1.3
T0TAL 154 100.0 100.0

//
/




Table @

CaLCOl1

(cont'd)

it

CODE

1.
2.
5.

/ b

/ 8.

‘ﬁuﬂ__»ﬁﬂd,/////// 9.

MEANSOl

SI1GO1

TOT AL

CoDt
1.
4.

5.
9999.
TOTAL

COOE

5999.
TUTAL.

437

ABSOLUTE CEReg'T  ADIRREEC
FREQ {PCT) (PCT)
97 63.0 63 .0
34 22.1 22.1
1 Q.6 DVab
1 0.6 0.6
5 3.2 3.2
15 9.7 9.7
"T154  100.0  100.0
sespre "EHRVE opgleo
FREQ (PCT) (PCT)
84 54¢5 56,0
41, 30.5 3l.3
19 12.3 12.7
4 2.6 MISSING
""154  100.0  100.0
RELATIVE ADJUSTED
gggre HET R,
11 7.1 7T
28 18.2 19.6
34 22.1 23.8
3 1.9 2.1
67 43.5 4649
11 2.1 MISSING
154  100.0  100.0




Table 10
Teacher Outcome Effect Sizes Across FORM

Form of Publication

(1) journal (4)
(2) book (5)
(3) MA thesis (6)
FOR ENTIRE POPULA1I
SUM 130.550
MEAN 0.844
STD DEV 1.297
VAR IANCE l.o82
N { 154)
VARIABLE FORM
ConE . 1.
SUM T4 640
MEAN 1.204
STD DEV l.707
VAR IANCE 3.19%2
N A 62)
coDbE 3.
SUM 0.800
MEAN 0.800
STD DEV 0.0
VAR IANCE 0.0
N ( 1)
CQODE 4
SUM 49,830
MEAN D.dYy3
STD DEv 0.767
VARIANCE 0.58Y
N ( 84)
CQDE Sa
SUM 5.280
MEAN 0.754
STu DEV 0.238
VAR IANCE 0.0%6
!

TAaraL CASES

dissertation
unpublished
other

§ S—

154
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Table 11
Teacher Qutcome Effect Sizes Across TYPE

Type of study

(1) correlational

(2) quasi-experimental
(3) experimental

(4) other

FOR ENYIRE PQP ON
SUM .

U
6
MEAN 0
STO Oty 1
VARIANCE 1
N (

VARIABLE TYPE

cooe

MEAN
STD OEv
xARlANCE

o

* o o ®
OO O~
~no Lo

—

CO0E

SUM
MEAN
STu DEV
XARIANCE

© W oOolguc N

ES
—oa o

[o]ale)e)
s 0 0 o

oo o

COO0E

SUM 2
MEAN

STD OEv
xARIANCE

wiprwoao $H orne
*

[ololele)
s o 9 o
— P r-wo

.-;
PO O~

OT A
SIN

hn

N
o
P
| el
’

w
e/
()
-
L]

T L CASES
MIS G CASES

e
/
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c:
Table 12
Teacher Outcome Effect Sizes Across ASSIGN

Assignment of teachers to treatments

(1) random (%) representative
(2) matched sample
(3) self- (6) other

selected

(4) intact groups

FOR ENTIRE POPULA
SUM 4,0
MEAN 0.8
1.3

1.6

15

e ®]

STD DEV
xARlANCE

VAR IABLE ASSIGN
CODE

SUM 4
MEAN

STD DEV
xARIANCE

L 4

o000

L] o o L]
ocoCo @
LN

—LwoC

(8
.

CODE

SUM

MEAN

STD DEV
xARIANCE

oo

e o o o

o oM
- [e]e]
-~ oo

[O%]

CODE

wn
Cc
=
N

MEAN
STO DEvV
xARlANCE

ON N
o o 3 o
=LV
——uU Lo C

CODE

SUM 4
MEAN

STD DEV
xARIANCE (

CODE

SUM

MEAN

STD DEV

VAR IANCE

N (

oC0v
o o o o
Vi o+
—uU~=rO

$0O0LrPdN O CWUCYW § CIduo

o000«
[ ] o o o
FTECRE Yo NV
—t=L—0O

154
4 OR 2.6 PCT.




: Table 13
Teacher Outcome Effect Sizes Across TUNIT

*

Teacher unit of analysis

(1) individual
(2) classroom
(3) school
(4) other

FOR ENTIRE POPULATION

SUM 127.950
MEAN 0.8553
STO DEv 1.314
VAR IANCE 1.726
N ( 150)
VAR IABLE TUNIT
COoDoE 1.
SUM 124.150
MEAN 0.u56 .
STL DEev 1.325
VAR IANCE 1.700
N ( 145)
CODE 2.
SUM 3.000
MEAN 0.750
STDO DEV 0.996
VARIANCE 0.991
N ( 4)
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Table 44
Teacher Outcome Effect Sizes Across VALID

Rates internal validity
{1) Tow

(2) medium .
(3) high
FOR ENTIRE POPULAYION
SUM 122.4950
MEAN 0.828
STV DEV 1.311,
VAR IANCE l.719
N (. lav)

VARIABLE VALID

4 CODE 1.
SUM 26.570
MEAN 1.0¢2
STD DEvV 2.463
VAR IANCE 6.000
N ( 26)
CODE 2.
SUM 40.460
MEAN 0.749

* STD DEV 0.8z22
- VARIANCE 0.6706
N ( 54)
CoDE 3.
SUM 55.4060
MEAN 0.816
STO DtV 0.973
VAR IANCE 0.951
N ( 68)

154
6 OR 3.9 PCT.

mm
un
[T]]




Tablel5

Design Rating

(1) low
(2) medium
(3) high

gUR ENTIRE POPULATION

127.990
MEAN O.842
STU DEV 1.304
vaR IANCE 1.700
N { 152)

VARIABLE RATE
CODE

SUM 3
MEAN'

STO DEV
XARIANCE

B ¥ NleYe,

o °® o @
+H~0OmwWw
(AN Y oo o Y SR S
—$Houvio

CODE

SuM
MEAN ,
STD DEV
xARlANCE

~ N
[

[\\
ooowm
—-—Uwoo

wwo oo

cooeE

SUM
MEAN
STD VEV
xARIANCE

o
ooo0o

o o o
~NCOO

N O W o=t =d
— N~ C .

—

TOT A
<IN 154

ﬁﬁ
mu—
mm
vin

MI

OR

Teacher Outcome Effect Sizes Across RATE

l.3

PCT.




Table 16
Teacher Outcome Effect Sizes Across TIME1

Time of treatment
(1) pre-service
(2) in-service
(3) other ;

FOR ENTIRE POPULATION
SUM 130.55¢0
MEAN 0.848
STD DEV 1.297
VAR IANCE l.082°
N { 154)

VARIABLE  TIMEL
CODE

SUM
MEAN
STO DEV
xARIANCE

N
—~ O+

Nl
OoOoOOwWw

Y e 0 0

(38X o<Ys - BT N

CODE

SUM 35,
MEAN 1.
STO DEv 2.
xAKlANCE ( 5.

TOTAL CASES

werner—ro
(xS EN-RV Yo SN ST NY adVoTod
~WLNO e

1

154
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Table 17
Teacher Qutcome Effect Sizes Across SITTRET1

Site of treatment
(1) field based, site of

employment
] [2) field based, not site of
s employment
(3) university based
(4) other

FOR ENTIRE POPULATILON

SUM 108.630
MEAN 0.744
5TD DEV 0.824
VARIANCE 0.679
N { l40)

VARIABLE  SITTRETL
COne l.

SUM

MEAN

STO DEV
i’ XARIANCE

-~~~

oo oWw
NNOOr W OUN~E N WBdOo

-0 $+NO

e

CODE

SUM
MEAN
STOD _DEV
XARIANCE

H
[oXalely,]
o P o

[RACVAS BN
—=JNO
. I 4

CODE

SUM 6.
. ! MEAN - 0.
: STO VeV 0.
VARIANCE 0.
N (1
CO0k e |

SUM 3.
ME AN 0.
STD DEV 0.
XARIANCE o.

—ouweo

0TA 154 °
S1 8 OR 5.2 PCT.

L CASES
NG CASES

1
MIS

76




447

Table 18
Teacher Qutcome Effect Sizes Across EXTTRETL

Extent of treatment

(1) multi-grade or level e.g. program
or on-going institute

(2) one-grade or level e.g. course,
work shop

(3) training technique

(4) other

FOR ENTIRE POPUL
SUM 130.
MEAN 0.
STD DEV l.
xARIANCE 1.l

VAR IABLE EXTTRETL
CODE l.

SUM 5.
MEAN 0.
STD DEV 0.
xARIANCE 0.

CoDoE

SUM o4
MEAN 0
STD DEV 1
xARIANCE ( 2

CODE

SUM 60
MEAN Q
STD DEV 0
xARIANCE 0

[}
r—
U
$

TOTAL CASES




2
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Table 19

Teacher Qutcome Effect Sizes Across LEUTRET1

Treatment geared to grade level ~
(1) pre-school {5) high school
(2) elementary (6) general
school (7) other
(3) middle (8) secondary
school
(4) junior high
school
FOR ENTIRE POPULATION CODE 5.
I
STD DEV 1.300 S50 DEV 8200
VARIANCE 1,690 VARIANCE 0.211
_ N 3)
VARIABLE  LEUTRETL cooe o
: , SUM 18.650
oof » o oey 51503
«J 0
suny 93380 VAR 1ANC 0.939
STD DEV 0.5862 N ( 15)
VAR [ANCE 0.743
N ( 123)
CODE 3. CODE ch
SUM -0%930
MEAN ~0.455 AN 3188
STD DEV G.304 STC DEV 0.525
VARIANCE = 0.03¢ VARIANCE 0.106
N 8)
cOoEt ol TOTAL CASES = 154
SuM L4100 MISSING CASES = 1
MEAN 7.050
STO DEV 8.132
VARIANCE bb6.125
N ( z)

L .
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Table 29
Teacher Outcome Effect Sizes Across CRIQUT1

Knowledge and intellectual processes

(1) science content

(2) science processes

3) knowledge of teaching strategies

& classification and techniques

4) learning theory

5) learaing styles

6) learning skills
7)
8)

5

lab skills

methods of science and the
scientific enterprise
critical thinking
creativity

decision making

logical thinking

spatial reasoning

problem solving

behavior objectives

planning (organizational skill)

~ON DLW RN OO

Teacher classroom behaviors

verbal behavior, general
inquiry strategy

concrete manipulative strategy
indirect verbal behavior
interpersonal behaviors
(response behavior, accepting
verbal interaction, rapport)
relationships

wait-time

questioning-level

classroom management
discovery strategy (student
centered, Open)

0O DN PO e
M= OWwW O

T~
(AR AS N oG I o V]
oy O B o
e N e e

Affective

attitude (general)

attitude toward science

atti1tude toward science teaching
attitude toward treatment
dogmat1.m (toward open)

sel f-concept

values

S~~~ P P
L LD WMo N
O P re O WO~
e e e S S S
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ceived role expectation towar
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(54) attitude toward treatment

. added during coding

emphasis.
SAPA
situations
strategies

——

34) philosophy of teaching (per-
51) questions-process directe
52) ~eactions to classroom

(53) leadership or change-agent

(50) group process skills

(35) characteristics
(36) implementation

Curriculum related
(37)

(38) ESS
(40) Scis

(
(41
(42
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Table 21
Teacher OQutcome Effect Sizes Across MEATYP1

Heasurement type

(1) published-national stan-
dardized

(2) ad-hoc, for that study

(3) departmental or local
standard

(4) classroom based teacher
developed

(5) other

FOR ENTIRE P?P%L ON
EAN 0.
TD DEV 1.
AR IANCE 1i

W

ATI
330
852
300
690
{ 53)
VAR IABLE =~ MEATYPL
CODE
SUM
MEAN

STD DEV
xARIANCE

—
(]

o ¢ 9.0
[ A SL1SEAN )

oCoow
~r~ o0

CoDE

SUM

MEAN

STD DEV
xARIANCE

o
OO

e o » 9
VOO0

U U Ol S N O CShoD
NV RO

E

cob
SUM
MEAN
STD
VAR 1

N—OC
®* o o @
NV
~NUvwe

QEV
ANCE

—

TOTA 154
SSi 1 OR 0.6 PCT.

L CASE
NG CASE

i

S
S

MI

§1
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Table 22
Teacher Qutcome Effect Sizes Across MSHMETI

Measuvrement method

(1) multiple- (5
~ choice (6
(2) semantic (7) Q-sort '
differential (8) other

(3) Likert ;

(4) questionnaire

) observation
) interview

pe

FOR ENTIRE POPULATION CODE 4o
SUM 124 .30 :
MEAN 0.851 - SUM T 0.020
STD DEV 1.315 MEAN 0.020
VAR IANC E 1.739 STD DEV 0.0
N 146) VARIANCE 0.0
N ( 1)
VARIABLE  MSMET1 g CODE 5.
CODE 1. SUM 53.820
) MEAN 1.076
SuM 14.990 STD DEV 1.927
MEAN 0L46l VARIANCE 37
VAR IANCE 0.373
N ( 31)
‘ SUM 0.180
© RN 0837 MEAN 00180
STO DEV 0.701 SID DY 3.2
VAR IANCE 0.492 v ¢ %%
N ( 4)
CODE 3. coDt 8.
SuM 40.020
s, 0288
STD DEV 0«43 STD DEY 1-012
VAR IANCE 0.195 VARIANCE 1.149
N (0 24) N 33)
TOTAL CASES = 154
MISSING CASES = M
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Table 23
Teacher OQutcome Effect Sizes Across TMMEAL -

Time of measurement
\

(1) before treatment
after treatment
pre-post

2)
3)
4) delayed -
5)

{
{
(
{5) other

¢
FOR ENTIRE POPI
SUM 1
MEAN N

STO OBV
xARIANCE

N
——~Oa C

VARIABLE  TMMEAL
COOE

SUM 49
ME AN 0
1
2

STD OEV
XARIANCE

O O~Jwo
OO CO W LW N
L]

—~O+ 0O

~ 3 O~O

CODE

SUM 12.0
MC.AN > 0.9
STO DEV 0.9
‘"VAR 1ANCE 0.9
N { 8

CO0E

SUM 0.0
MEAN 0.0
STO OEvV 0.0
xARIANCE 0.0

NS
(oY=

coot 5.

SUM b
MEAN 0
STD DEvV %

TOTA
SS1I

L Ca
NG CA

v
{11}
st
L
W

SE
M1 SE




N

FOR ENTIRE P
SUM

MEAN
STO DEv
xARIANCE

VARIABLE
CGoe

SUM
‘MEAN

STD DEv
xARIANCE

CQaDE

= SUM
MEAN
STD DEV
xARIANCE

CODE

SUM

MEAN

STO DEV
VARIANCE

Table 24
Teacher Outcome Effect Sizes Across CALCO1

Calculation of effect size

(1) directly from reported data or
raw data (means & variations)

(2) reported with direct estimates
(ANOVA, t, F)

(3) directly from frequencies
reported oa crdinal scale
(probit, X¢) '

(4) Backwars from variance of means
with randomly assigned groups

(5) nonparametrics (other than #3)

6) gquessed from independent sources
(test manuals, ot.er students
using the same test, conventional
wisdom)

(7)-estimated from variance of gain

"~ scores (correlation estimating)

(8) probability levels

) pre-test data used as a cantrol
group

éON CODE
4 8 SUM
7

2

)

[aad

MEAN
STD DEY
xARlANCE

CaLCol CuUDE

. SUM

ME AN
4} STO DQEV
0 xARIANCE

-
had

l. Cobe

SUM

MEAN

STD DEV
xARIANCE

o
N—Ors
"5 e

OWwunn
OV N ~Crdo
.

ASTLY TS

-0 o

COOE

SUM

MEAN

STD GEV
xARIANCE

. o
jeleleled

Lo o P

(
. TOTAL CASES
54 - |

154




SOURCE
BETWEEN GROUPS

LINEARITY
DEV. FROM L

H

WITHIN GRQOUPS

A /1455

Table 25
Analysis of Variance
Teacher Qutcome Effect Sizes Across CALCO1

SUM OF SQUARES

ETA

2.689

0.072
£+.617

0.0167
254.645
0.1022-

D.F.. MEAN SQUARE F
6 0.448 0.259
: 8:975  0:363
R SQUARED = 0.0003
147 1.732

ETA SQUARED

0.0105

o




Table 26
Teacher Outcome Effect Sizes Across MEANSO1

Source of means

(1) unadjusted post-test
2) covariance

3) residual gains

4)

5)

/\,—

pre-post differences
other

(

FOR ENTIRE POPU UN
SUM 127
MEAN 0
STO DEV 1
VAR IANCE 1

T1
50
53
l4
0
N { 0)

\.n-\lwoc~0>

L
i

VAR IABLE MEANSOL
COoDE

SUM
MEAN
STO DEV
xARIANCE

-
*

o
N=O$
"9 9

[ceJEXRN, PR J¥ o)
— NSO

-

COoEt

SUM
MEAN
STD DEV
XARIANCE

<&
——00
" s 00
Bl e NP |
— N0 e

COO0E

.

MEAN
STD DEV
XARIANCE

oCcoo
[ B I}
[ el SIT S Lo oL
D 41U B oo o of i oW <+ S oo

— O C=C

TOTAL CA 154
5$S1 C 4 UOR 2.6 PCT.

SES
MISSING CASES

3




I T - .

Teacher Outcome

Significance

FOR ENTIRE P
SUM

MEAN

STD DEV
VARIANCE

N

VARIABLE
cope

SUM

MEAN

STD DEV -
VAR IANCE
N

CODE

SUM

MEAN

STD D&V
xARIANCE

CODE

SUM

MEAN

STD DEV
xARIANCE

CODE

Suts

MEAN

STO DEV
xARIANCE

CODE

SUM

MEAN

STO Dty N
VAR IANCE

N

—

[ad &)
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Table 27
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Table 28
Teacher Qutcome Effect Sizes Across COUNTRE

The number of variables (TRTY101-TRTY110)
used to describe each treatment.

[
prd

FOR ENTIRE POPU
SUM 0
MEAN 0
STL DEvY L
VAR IANCE 1
N \

[l ]
W
VO PO >
ST
—_— o C

VARIABLE COUNTRE
COvuE

zU
mc
X

z
<+
Wr—Oor

STO DEV
xAR}ANCE

COoE

SUM
MEAN

STy DEV
VARIANCE
N

BN N oV ¢ ¥

SO0 E N N LILLIWWVMO -
. IO

H
o000+

o0 v 0
[0 JEN YooY o N IV]
—Lo O

COO0E

SUM

Mz AN

STO Dev
xARIANCE

ne
efelal N
[ 2 T I )
(SIS Na X N LN
—chC

C0De

SUM
Me. N

STLD DEV
VAR IANCE
N

[
e

LI I
—O oM

L4

Sund e BN = o ol ;U1 PUN SEE TN
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Caot

SUM

MEAN

STO OEV
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Table 28
Teacher Outcome Effect Sizes Across TRTY101-110

Treatment type: {Use 1-10 variables aS
appropriate)

Organization

(1) competency based program
(2) field based program

(3) ongoing institute

(4) summer institute

(5) workshop

(6) methods course

(7) science course

(8) science course designed for

teachers

(9) minicourse
SIO) units of study

Instructional Exposure, strategy

(12) general

(13) traditiional
(14) inquiry

(15) discovery
(16)

Instructional Exposure, mode

(17) verbal

18§ miyed
19) concrete
(20)
CGOE ME AN STO DEV N
2. 0.3512 0.4043 8)
EN 0.0350 0.9405 2)
4o 0.1433 0.0924 3)
. 1.43 08 3.0156 17)
5. 0.7882 0.941b 22)
- 7. 1.2800 . 0.4808 o)
8. 0.9711 0.6953 N
10. 1.3759> 1.2937 2l
£ 192 1.2133 35)
12- 0:1560 0.3158 5)
1r. 0.6311 0.0320 Y)
{g‘ 0.3986 0.2948 1}
15. 0.7530 0.7548" 20)
-0.0250 0.1768 2)
T 0.4k 50 0:3571 13)
25 0.0350 0.4629 8)

on
O




Table 28 (cont'd)

Instructional exposure,
interaction

1) direct
2) mixed

3) indirect
4

Instructional exposure, source of
Structure

(25) student self-directed

(26) studert interacting with
materials and/or teacher

(27) teacher

(28) criterion referenced

Instructional exposure, focus of
control

(29) student self-directed

(30) student and teacher working,
together

(31) teacher diracted

(32) mix, part student, part

teacher
CODE ME AN STL DEV
28. 0.6850 0.0212
200 0.7037 1101375
9. 0.3170 0.8341
31. 1.4400 0'0
b, 3.9500 0.0707
34, 0.6730 0.9123
37. 0.7175 0.346b
39, 1.5643° 1.1930
%0. “1.5700° 8-8953
33. 103360 .
1.3800 16545

Technique

(33) T A feedback

(34) instructional strategy
feedback

) wait-time analysis

) questioning analysis
micro-teaching peers

; micro-teaching students

) modeling strategy

) behavior coding training
(eg IA) or strategy analysis

6) interview training

7) question construction

8) persuasive communication

I~~~ I TN e, o P
£ W WL W W
O W o~y L;

oo O

Technology

(41) audio technology
(42) video technclogy
(43) computer technology
(44) programmed material (a-t)
(45) print material
N
T 2)
b) ~
44
L
<)
10)
T 4
14
TS
L),
8 )




FORM

TYPE

OUTON

ASS 16N

ASINUM

ANA L

PER

TUNIT

TCOR

STUASSIG

‘ASINUMS

ANAGSTU

SUNIT

SCOR

( 154)
pP=0.000c

-0.0475
( 152)
P=0.562

-0.0955
( 154)
P=0.239

0.0402
( 150)
P=0.625

( 153)
P=0.81>

{ 154)
P=0.625
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Tahle 29
Pearson Correlation Coefficients
tifect Size (EFSIZEQL) with Selected
Independent Variables
(Coefficient/ (cases) /Significance)

VAL ID
RATE
DATPRE
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Table 29 (cont'd)

“MSMETl
REL1
RELML
VALEST1

TMMEA L

PREPO S1
REACT1

CEILL

0.1964%
{ 140}
P=0.01ly

0.l498
17
P=0.193
-0.088¢

{ 20 )
P=0.543

-0.0872
{ 56)
P=0.523

-0 .0048
{ 151)
P=0.953

-0 .1l448
{ 83)

P=0.192

0.0492
( 146)
P=0.555
0.0728
{ 19}
P=0.52%

IORELIL

FORRELL

FOR 10R1

CALCOlL
INSTO1L

MEANSOL

SIGO1

COUNTRE

92

(0.2320
P=0.144

40)

P=0. 25+
0.1369
3

(0.18%6

O
t
o
.
W
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T~
H o
O e
* O
[FSE T e g
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o ] o
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-0.4288
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’ Table 30

Stepwise Regression Analysis for the Prediction of
Teacher Qutcome Effect Size, First Variable to Enter

VARIABLE(S) ENTERED ON STEP NUMBER 1le.. S1601

MULTIPLE R 0.42881

R SQUARE 0.18388

ADJUSTED R SQUARE 0.17724

STANBARD ERROR 1.17636

UM OF SQUARES MEAN SQUARE F
322k§§§?03F VAR IANCE DT. > 38+ 34949 38.34949 27.71289
RESIDUAL 123. 170.20915 1.58381
VARIABLES IN THL EQUATION

VAR IABLE ] BETA STD ERROR B F
SIGOL ~-0,389100% ~-0.42881 0.07391 27713
{CONSTANT} 2.25X754

93
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Table 31 .
Stepwise Regression Analysis for the Prediction of
Teacher Outcome Effect Size, Second Variable to Enter

¥ VARIABLE(S)‘ENTERED ON STEP NUMBER .2..  NOUT1

MULTIPLE R 0.45149
R SQUARE 020384
ADJUSTED R SQUARE ,0.19079
- STANDARD ERROR 1216663
" DF SUM OF SQUARES MEAN SQUARE F
2. 42.51361 21.25680 15.01623
122. 166.04504 1.36102

~
*

VARIABLES IN THE EQUATION

B BETA STD ERROR B F
6393 . -0.42830 0.07330 28110
%%880°02 -0.14130 0.00304 34060

94
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Table 32
Stepwise Regression Analysis for the Prediction of
Teacher Outcome Effect Size, Third Variable to Enter

YARIABLE(S) ENTERED ON STEP NUMBER 3., CALCOL

MULTIPLE R 0.47452
R SQUARE 0422516
ADJUSTED R SQUARE 0220595
STANDARD ERROR 1.15565
: SUM OF SQUARES MEAN SQUARE
QF VARIANCE DL 45.96000 15-65333 13572073
121. 161459864 1.33553
<
— VARIABLES IN THE EQUATION
B BETA STD ERRGR B F
~0.4320366 —0.4T613 007641 31.
~0.62207660-02 =0:16519 0-00305 4e
_ =0.77712210-01 =0a15552 004262 3.
ANT) 2924718

95




Table %3 o
Stepwise Regression Analysis for the Prediction of
Teacher Outcome Effect Size, Fourth Variable to Enter

VARIABLE(S) ENTERED ON STEP NUMBER 4.. VALID

1

F VAR IANCE OF

VARIABLES IN THE EQUATION
STD ERROR

0.0766
0.0031
0.0432
Owl448

8
0
2
6
9
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Steonise 7 Table 35
epwise Regression Analysis for the Prediction of
Teacher Qutcome Effect Size, Sixth Variable to Enter

’ . VARTABLE{S) ENTERED ON STEP NUMBER 6..  EXPT
MULTIPLE R ’
R SQUARE
ADJUSTED R SQUARE
STANDARD ERROR
MALYSIS OF VAIMGE  OF  SUM OF,Saates meav suuse
L . 4718 - -
RES JOUAL ga< 70 50030

[ *]eTe)
[ I BN BN
~pooum
Wl
WWOBRNN
DVSO
SO Opm

e
118. 151.72 1.28563
-— VARIABLES IN THE EQUATION
VAR IABLE 8 BETA STD ERRO@ 8 F

o

.

o

W

»

v
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0O 300wV
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Table 37
Stepwise Regression Analysis for the
Predicion of Teacher Outcome Effect Size, Summary Table

SUMMARY TABLE

MULTIPLE R R SQUARE

SIMPLE R

RSQ CHANGE

VARIABLE
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Table 238
Inquiry Outcome Effect Sizes Across FORM

Form o? Publication

(4) dissertation
(5) unpublished

(1) journal
(2) book

(3) MA thesis (6) other
FOR ENTIKE POPULATICN
SUA"1 9‘," [ ) 8 'J'O
MEARN 1,05 44—
STD Gty 1.547
VAR IANCE 2343
N 20}
VAR IABLE FORH
CoD¢t l.
SUI4 56.340
MEAN 1610
STO DEV 2.179
VAR 1ANCE G147l
N ) ( 35)
Ccobg 2.
SuM 0.5600
MEAN 0.800
STD Drv 0.0
VARIANCE 0.0 -

{ 1)
Cope 4o
SUM 23,690
MEAN 0.702
ST0 CevY 0.844
VARIANCE 0.720
N { “b)
CO0E 5.
SUM 4.020
MEAN 00670
STu DRV 0.090
VARIANCE 0.008
N { 6)

TOT AL CASES‘= S0
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Table &S
Inquiry Outcome Effect Sizes Across TYPE

Type of study

(1) correlational

(2) quasi-experimental
(3) experimental

(4) other

FOR ENTIRE POPULATION
Sun

FE AN

STD Dev
yARIANCE
)

VARIABLE
* CODE

SUM
MEAN
STD DEY
xARIANCE

Copbe

SUM

HEAN

STu Dev
xARIANCE

()
ocoCo

® » 0 0

LSV LoV QP T2
VP o

-
LICLWWO BN o
~SWOO

CODE

SUM

MEAN

ST1H Dev
xARIANCE

OCOO0O
e 2 00

=P00 =)

TATA
SSIN

2.2 PCT.

[

MI
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Table kg
Inquiry Outcome Effect Sizes Across ASSIGM

Assignment of teachers to treatments

LN

(1) random (5) representative

(2) matched sample

(3) self- (6) other
selected

(4) intact groups

FOR ENVIRE POPULATILON

Sui 90.950
MEAN 1.Q3"
STD Oty o502
VAR 1IANCE 2,410
N ( 8u)

VARIABLE ASSIGN

W WS TN TN TR Ve e Ty em e TE T e e

COobe le.
SUM :30 09 f)O
MEAN 0194
STD DEY 0.932
VAR IAKCE 0.2468
N { 39)
COobe 2o
— SUM 2.200
MEAN 2.200
STO OEv 0.0
VARIANCE 0.0
N { 1)
CODE 3.
SUM 15.390
MEAN 3.078
STO Dev Sen45
VARIANCE 29640
N ( 5)
COoDE ‘e
' Sun 35.70C0
MEAN 1.050C
S10 D&V 0.955
VARIANCE 0.911
N ( 34)
CCOoE 6.
SUM . 6.7C
MEAN 0.744
ST1D0 DEY 0503
VARIANCE 0.340
N ( 9}
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Tabie %1
Inquiry Outcome Effect Sizes Across TUHNIT

Teacher unit of analysis

(1) individual
(2) classroon
(3) school
(4) other

FOR ENTIRE POPULATION
SUM 92.250
MEAN 1.073
ST D&V 1.580
VARTANCE 2497
N ( 8o}
VAR IABLE TUNIT
CODE l.
SuM 88.39
MEAN. : 1.07%
STD DRV 1.610
VARIANCE 2.594
N { 82)
CODE 2.
SUM 3.060
MEAN 1.020
STD DEeV 1.024
VARIANCE 1.04%
N { 3)

i

|

|

\



Table
Inquiry Outcome Effect Sizes Across VALID

Rates internal validity

(1) low
(2) medium
(3) high
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—~mnC

N
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%
AR LANC

l

E
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Z U

VARIADLE
CobE

SUN
MEAN
STD DEv
MARIANCE
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<039
1.570
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Table u3
Inquiry Outcome Effect Sizes Across RATE

Design Rating

)’ (1) low
(2) medium
(3) high

FOR ENTIRE POPULATIUN
SUH

94 (550
f'iEAr'\' 1.0 .‘)‘f

STD CEv ) 1647

VAR IANCE 2.393

N € "°90)

VARIASLE  RAIE \\\\\\\
CODE 1. >
SUM 25.530 \hb
HEAN 1.02)

S0 DEy 2:569

VAR JARC E 62599

N (- °Z5)

CooE 2.

SUM 19.310

MEAN 0s772

STD DEY 0609

VAR IANCE 0:371

N (" '25)

CODE 3.

SUM 50.010

HEAN 12256

STD DEY 1039

VAR IARCE 1.05).

N ( "40)

TOTAL CASES

]
O
o

106 |
\
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Table uu
Inquiry Outcome Effect Sizes Across TIMEl

Time of treatment

(1) pre-service
(2) in-service

(3) other

FOR ENTIRE POPULATI
SUM :

MEAN
STD DEV
xARIANCE

VARIABLE
CODE

SuUM
HEAN

STD DEV
xARlANCE

CODE

SUM
MEAN

STO DEV
KARIANCE

TOTAL CASES

9"’ .8:0

TIMEL

]

OGN

107
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‘ , Tableus
‘Inquiry Outcome Efrect Sizes Across SITTRETL
_ Site of treatment |
v } (1) field based, site of
employment
: (2) field based, not site of

‘ )

," - . )

university based
other

FOR ENTIRE PORULATION
S Ui 764790
LEAN CUE3
STD DEV 0.8359
VAR LARCE 0.704
N o 87}

o°C

employment
VAR IABLE SITTRETY

cCooE l.
HEAN 0.742
STO DEv 0864
VARIANCE 0,746
N ( 5)
CODE 2.
SUM 14.740
MEAN 1,053
STD DEV 0.439
VAR IANCE 0.192
N { 14)
CO0E 3.
S 57.000
lr\l 0.874¢
STO DEV 0.917
VAR1IANCE 0.3434]
4 65)
CODE 4.
SUM l.280
HEAN O.h 27
STD DEV ND.216
VARIANCE 0.047
N { 3)
TOTAL CASES = 90
MISSING CASES = 3 OR 3.3 PCT.
Q. 108
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Table 46
Inquiry Outcome Effect Sizes Across EXTTRET1

Extent of treatment

(1) muiti-grade or level e.g. program
or on-going institute

2) one-grade or level e.g. course,
workshop
training technique

(
(3)
(4) other

FOR ENTIRE POPULATION

SUM 94 50
FYEAN T 1e004
S1h _DEV L B4y
VARIANCE 26393
N { 50)

VARIABLE EXTTRETL

CODE la
SUM 4,340
MEAN 0.620
STD DtvY 0.496
VAR IANCE Q246
N { 7)
CODE 2o
SUM 41,4450
MEAN 1,219
STD DbOgv 2:2108
VAR IANCE 4.915
N { 34)
CODE 3.
SUM 49,070
MEAN 1.00) -~
STD DEY 0.983
VAR IANICE 0.975,
N 49)
TOTAL CASES = S0
<o
:; -~
|
\
i
!
109 1




d Table %7 ‘
Inquiry Outcome Effect Sizes Across LEUTRET1
Treatment geared to grade Tevel
(1) pre-school (5) high school
(2) elementary (6) general
. school (7) other
(3) middie (8) secondary
= school
(4) junior high
school .
A
FOR ENTIRE PO?ELST&ON CODE Se
x Gl o8 L
SEAN . 11054 SUM 1.500
STD CEV 1.307 §$6N0EV 8'?28
I3 N 2.3}3 5 : ot
PARTANCE o 2eg 3 VAR TANCE 0.211
N { £3)
VARIABLE . LEUTRETL CODE 6o
" - . SU 134540
- 63.390 S / .
REAN 0:95; VARIANCE ~  0.58Y
STD DEV 8.333 N { il)
ANCE .928
mARl ( 0 8)
CODE 3. CODE Be.
SUM -0.680 SUM 3,000
HEAN -0. 0680 MEAN 0.600
STD DEV 0.0 STD DEV O0.185
VARTANCE 0.0 VAR IANCE 0.034
M { 1) N { 5)
.
CODE 4o TOTAL CASES =
SUM 14.1G
HMEAN 7.0%
STD DeV 8.12
VAR IANCE 6612
N ( 2

90




Table 48
Inquiry Outcome Effect Sizes Across CRIOUT1

KN
s

Knowledge and intellectual processes

(1) science content

) science processes

) knowledge of teaching strategies
& classification and techniques

) learning theory

) learning styles

) learning skills

) lab skills

(8) methods of science and the
scientific enterprise

(9) critical thinking

10) creativity

(11) decision making

(12) logical thinking

$13) spatial reasoning

14) problem solving

515) behavior objectives

17) planning (organizational skill)

Teacher classroom behaviors

(18) verbal behavior, general

219) inquiry strategy :

20) concrete manipulative strategy

(21) indirect verbal behavior

(22) interpersonal behaviors
(response behavior, accepting
verbal interaction, rapport)
relationships

3) wait-time

4) questioning-level

5) classroom mapagement

6) discovery strategy (student
centered, Open)

Affective

(27) attitude (gencral)

(28) attitude toward science

(29) attitude toward science teaching
(30) attitude toward treatment

(31) dogmatism (toward open)
(32) self-concept
(33) values

111
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Table u8 (cont'd)

(34) philosophy of teaching (per-
ceived role expectation toward
student centerecd)

(54) attitude toward treatment

emphasis.
Curriculum retlated

characteristics : R
implementation

Scis

(35)
(36)
(37)
(38) ESS
(40)
(41) SAPA
(42)

Misc. added during coding

(50) group process skills
(51) questions-process directed.
(52) reactions to classroom
sjtuations
(53) leadership or change-agent
strategies 2
CObLE ME AN STO Dev i
2e 1.0770 1.0348 {
16. 0.6575 0.4720 | %)
Zla 0.7206 0.8209 | 1by
225 0.5400 0.2597 | 5)
é"o 0!»/2(:'0 1.1798 ( 13)
20 2.215G 43046 ( 8)
51. l.‘f‘f‘bb 005957 ( 5)

112




Table .49
Inquiry Qutcome Effect Sizes Across MEATYP1

Heasurcment type

(1) published-national stan-
dardized

(2) ad-hoc, for that study

(3) departmental or local
standard ) :

(4) classroom based teacher
developed

(5) other

OR .ENTIRE POPULATLON
0 94 a550
HEAN 1.0%4
TD DEV. 1e547
AR TANCE 2.2y3
N ( 50)

YARIABLE MEATYPL

cCape - l.
SUM 3870
HEAN 0.967
STD DEVY 0,692
VAR JANCE Q0078
N ( 4)
CODE 2e
SUM 40.990
MEAN le202
STD DEV 0-55%
VAR IANCE 0.9)o
N ( 33)
CODE 5e
SuUM 49.99%0
MEAN Qa9
S10 bev 1.862 .
VAR IANCE 3409
N { 53)
TOTAL CASES = S0
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Table 50
Inquiry Outcome Effect Sizes Across MSHMET1

Measurement method

d , (1) multiple- (5) observation
choice (6) interview
(2) semantic (7) Q-sort
differential (8) other
(3) Likert
4

: (4) questionnaire
FOR GNTIRE POPULATION
SUM 92 «3410)
MEAN 1.028
STD DEV 1.548
VAR IANCE 24396
N ( 89)

VARIABLE  MSHETL
CODE

SUM

MEAN -

STD DEV
VARIANCE

coobe

SUM

teAN

STO DEV
§AR1ANCE

OO~
e o 9 O
[
7]

—~Llune o
W =OWUVINDD
Lo JJEUL UL oo
5

[SXLS Yo RVo)

QOO0Ww

e o o @

o Ot U CcCOLUIN
.

-G ¥, u‘O

CODE

UM

EAN

10" DEV
ARIANCE

S
ot 0
e & & o
+Hoocowm
—03 00O

-——

wn

o

o

m

<
a1 = N
' o o 0 0
=N

o o N
~—\50 O

e
v
nn
o
o

1 OR 1.1 PCT.
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Table 51

- Inquiry Outcome Effect Sizes Across THMEAL

Time of measurement

i (1) before treatment
(2) after treatment
(3) pre-post
(4) delayed
(5) other

FOR ENTIRE POPULATION

SuM G4 .550
MEAN 1054
N ST O&Ev Le507
VAR IANCE 26393
N 90)

(

VARIABLE ~ THMEAL

CODE 2
SUM 40.960
MEAN 1.024
STD DEvV 2.09°7
VAR IANCE 44397
N { 40)
CODE 3.
SUM 49.590
HEAN 1.078
STO DEv 0.948
VAR IANCE 0.899
N ( 4o
CODE 5
SUW ‘1’0300
MEAN 1.075
STD DEeVY 0.569
VAR IARCE 0324
N 4 )
TOTAL CASES =
115




486

Table 52
Inquiry Outcome Effect Sizes Across CALCO1

Calculation of effect size

(1) directly from reported data or
raw data (means & variations)

(2) reported with direct estimates
(AHOVA, ¢, F)

(3) directly from frequencies
reported 03 ordinal scale
(probit,

(4) Backwars from variance of means

with randomly assigned groups

5) nonparametrics-(other than §3)

6) guessed from independent sources

(test manuals, other students
using the same test, conventional
wisdom)

(7) estimated from variance'of gain
scores (correlation estimating)’

(8) probability levels

(9) pre-test data used as a control

group

FOR ENTLIRE POPULATION CODE
SUM 94 , b 50
REAN 1.054 SUM
STD DEV 1.547 MEAN
VARIANCE 2.395 STD VEV
N { 50) xARIANCE
VARIABLE  CALCOl CODE
CO0L 0. SUM

NEAM
SumM 0.640 S10.DEV
MEAN G640 VAR LANCE
STD DEV 5.0 N
VAKIANCE 0.0
N { 1)
CODE l. CODE
SUM 62.610
MEAN 1.079 §9§N
STU DEV I.841 HEAN ey
CODE 2e TOTAL CASES
SUM 21.920
MEAN 1.154
STD DEV 0.986
VAR 1ANCE 0.972
N 191

118

5.
'0.980
0.950
0.C
0.0
1)
8.
(.-600
0.650
0.081
0.007
4)
9.
64100
0.871
0.4G0
0.160
7)

90




487

Table &3

_ Analysis of Variance
Inquiry Outcome Effect Sizes Across CALCO1

SOURCE SUM OF SQUARES
BETUEEN GROUPS 1.2990
L' INEARITY 0.686
GEV. FRUM L 0.604

R =-0.0567

WITHIN GROUPS 211.583

ETA = 0.0778

D.F. MEAN

5

1
4

R SUWUARED
84

ETA SQUARED

SQUARE F
0.258 0.102

0.686 0.272
0.151 0.050

0.0032
2.520
0.0061

$1G.
0.9914

0.6033
0.9932
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. Table 54
Inquiry Outcome Effect Sizes Across MEANSO1

Source of means
(1) unadjusted post- test

(2) covariance
3) residual gains
« (4) pre-post differences
(5) other
FOR ENTIRE POPULLATION
2.2590
MtAN 1073
STD DEV 1.580
VAR IANCE 2.497
N ( 86)
VARIABLE MEANSOL
CODE l.
SUM 54,060
MEAN T 1002
STu LEV 1.825
VAR IANCE 3.332
N LT Ba)
_.—CODE 4,
SUM 31.570
MEAN le315
S1D DeVv 1.158
VARIANCE letrll
. N { 24}

‘ CODE 5.
SUH 6.590
MEAN 0.8¢c¢%
STD DEV 0.3u7
VAKIANCE 0.150

( 8)
TOTAL CASES = 90
MISSING CASES = 4 OR 4.4 PCT.
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Table 5
- Inquiry Outcome Effect Sizes Across SIGOL

roy
7

b

§ignificance
(1) p £ .005 (4) p £ .10
(2) p< .01 (8) p> .10
(3) p¢ .05
FOR ENTIRE POPULATICN
SUM 85.97C
MEAN 1.047
STD DRV L5
VARIANRCE 2,486
N 85)
VARIABLE S1G01
cooe l.
MEAN 1.236
STD DEvV 0.685
VAR IAKCE 0.469
N\ N \ 8)
“_ CODE 2.
\‘SUM 40.530
EAN l.@-’tz
STD D&V 2.586
VARIANCE b.686
N ( 22).
CODE 3.
SUM 2t.060
MEAN 1.230
STD DEV 1.095
VARIANCE l.lvy
N { 22)
) CODE ha
S UM 1.350
MEAN 0.6
STO DEV 0.247
VAR IANCE 0.061
N 2)
CODE 5.
SUM 10.140
MEAN o321
STO DEV 0.535
VARIANCE 207
N 31)
TOTAL CASES =
MISSING CaSES = ok s.e by
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Table

56

Inquiry Outcome Effect Sizes Across COUHTRE

The number of variables (TRTY101-TRTY110)
usec¢ to describe each treatment.

FOR ENTIRE PO

sum

MEAN

STD DEV
VARIANCE
N

VAR JABLE
CODE
* SUM

STO OEV
NARIANCE

COLE

SUM

MEAN _
S1D OEV_
VARIAKCE
N

CODE

SUM
MEAN
STD DEV_
xARIANCt

CODE
SUM
MEAN

STD LeVv
xARIANCE

cooe

SUM

MEAN

ST 0tV
KARIANCE

94,550
1.05‘r
}. -5‘!7
26393

( 90)
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Table 57
Inquiry Outcome Effect Sizes Across TRTY101-110

Treatment type: (Use 1-10 variables as

appropriate)

Organization

(1) competency based program
(2) field based program
(3) ongoing institute
(4) summer institute
) workshop
) methods course
) science course
) science course designed for
teachers
9) minicourse
Og units of study
1

Instructional Exposure, strateqy

(12) general

(13) traditiional
(14) 1inquiry

(15) discovery
(16)

Instructional Exposure, mode

(17) verbal
gl g mixad

19) concrote
(20)

Z

L0 e e,
N et e e ot e

CovE {EaN STD DEV
_2' OUb(-lCO 0.‘?"20
5. Uhogbo 0.9"05
(f. D.}.‘D()p 0.0
9 2.1987 42920
be 1.03C0 1.2533
”. Q,L“b? 006618

lu. 1.9422 1.2671
1¢. 0.5817 T
13- 0059 033239
1ae 0.47h3 0.5343
1o. 0.4853 0.370%
17. 0.1000 0.0
190 00.1807 0.9‘!71
19. 06233 6.6715

121

L N



Table 82 (cont'd)

Instructional exposure,
Interaction

(21) direct
(22) mixed
(23) indirect
(2

Instructional oxposure, source of

structure

(25) student self-directed

(26) student interacting with
materials and/or teacher

(27) teacher

(28) criterion referenced

Instructional -expos::ie, focus of
control

(29) student self-directed

(30) student and teacher working
together

(31) teacher directed

(32) mix, part student, part
teacher

()
j=)
~
m
=
m
>
=z

25. 0.0275
26. 242050
2L. 0.610Q
<9 lel729
3la 1.4400
34, 2.%0C0
35. 4.,0000
3 1.3300
33. 0.9286
Bb. llHZbO
37. 0.6400
38 . 0.51.C
35. 1.38406
“40e l.b»‘.‘;}
57 0.5025
53 e 2.73UU
4l. 1.0375

‘!2. lob?bg

Hire l.ol61¢

45, 1.4000

122

Technique

(

(
feedback

(

%

é

Technology

33) I A feedback
34) instructional strategy

(41) audio technology
<(42) video technology

(43) computer technology
(44) programmed material (a-t)

(45) print material

STYD DEV

o4

SO RICO

e s o o

L
olaloRale)

oCcO W
- e

(S 1o AVLIFY]

COO~CO+00

OO0 VD

QOO
® o o ©
C oM
—O\u,n
oL
(S ETe

»

e ——aene 2

o e 4 N et

’-—
= D T
S N e e e e

~C >

35) wait-time analysis
36) questioning analysis
37; micro-teaching peers
38) micro-teaching students
39) modeling strategy
40) behavior coding training
(eg 1A) or strategy analysis
(56) interview training
57) question construction
58) persuasive communication
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FORM

TYPE

OQUTUN

ASSIGN

ASINUM

ANAL

PER

TUNIT

TCOR

STUASSLG

ASINUMS
- ANAGS TU
AL

SUNIT

SCUR

Table

58

Pearson Correlation Coeff1c1ents
Inquiry Outcome Effect Sizes (EFSIZEO1)
with Selected Independent Variables
(Coefficient/ (cases) /Significance)

-0.285V
{ 0
P=0.000

;Oﬂ1507

(u8)
P=0.161

‘001]82
{ 40 )
P=0.2t?

0.0a924 |

{ Ly )

E::i;;xf&b

- ')
T

o

I

RATE

PATPRE .

CnAR

P=C.bb0’

"0.0290
{ 8y )
P=0.703

( S0}
p=0 .79"

=0.0b87

( 89)
P=0aQ05

-0.0200
[ 8o)
P=0.655

C.0611
{ 6).)

. P=0.588

~0.3354
( 19)
P=0.15Y

-005316
{ iz)
P=0.(52

‘004332
( It )
P=0.0%«

SAMP '.
FEMALE
EOUBACK
MAJ GR
MINOR
LEVEL
DEGRLE
EXPT

STU S'\\!\‘\P-

s
-0.1140
Y u6 )
P=00290

6.0?52
( $0)
P=0.451

0..00670
{ 6 )
P=0.y4Y

C. 0471
{ £9)
P=0.001

"'0.1‘0"9
( 09)

A2=0 . 175—

0.0709
( 19)
P=0.74

0.0b01
{ 65 )
P=0.400

-001078
( 23)
P=0.062>

?9 0000

Fr—C o=+

NTREATL

SPUNS1

TIMEL

<

SITTRETL

-0.0928
( 90)

P=0.384

“001480
( g)
P=0.7023

0.1520
( 50 )
P=0.103

—000533
( u57)
P=0.024

EXTTR&LL///’//IOOSB

LEUTRETY

DURL

CONTACT1

FIDL

CONTYPE]

NOUT1

CR10UT1

MEATYPL

INTENTL

90
0. 960

vn
il

< —

B o
. O Y
L) o

ot

-~

U

<~}
] C
o
L4

S OO0

99,0000
( a71)
P =% xR X

-0.1214
{ 68 )
P=0.261

0.0606
{ 901
P=0.>70

| 90)
P=0e4u9

( $0)
P=0.069



Table 68

MSMET1

RELL

RELM]

VALEST1

TMMEAL

PREPDS] -

REACTL

celtl

(cont'd)

0.2174
{ 59)
=0+ 272

O0.3341
{ b))
l)=000‘00
"001097
( 143
P=0.001

99.0600

{ 2o

P=xoraenw

99.06G00
( 41}

P A RR X

10RELIL

FORREL1

FORiDRl
CALCOL

INSTOL

MEANSOL
S 16Ol

COUNTRE
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LOEFFICIENTS

TEACHER BEHAVIOR _°

2

PEARSON PRODUCT MOMENT CORRELATION

495
Table 59 .
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INTRODUCTION

Teachers are perceived as playing a primary role in a student's
learning process. To adequately perform this role, certain teacher
characteristics are potentially more valuable for encouraging student
Tearning. In an attempt to discern those characteristics related to
student learning and teacher behavior in the science classroom, numerous
studies have been conducted. This -chapter reports an integration of
empirical research on the relationship between science teacher character-
istics and (1) teacher behavior, and (2) student outcome, through the

statistical procedure of meta-analysis,:

This meta-analysis pertains to studies of the relationship between
science teacher background characteristics (e.g., gender, coursework taken,
personality traits, etc.) as the independent factor, and either (1) their
behavicr in the classroom (e.g., questioning style, teaching orientation,
etc.), or (2) student outcomes (e.g., achievement, attitude tbward science,
etc.) as the dependent factor. The subjects included within the studies
coded were teachers in science classes, ranging from kindergarten through
twelfth grade, located in the United States, and in some cases the students
of these teachers. In some instances, non-certified student teachers and

hrobatidnary teachers were included within the teacher sample.

1r9




2

DEFINITION OF FACTORS

Independent Factor--Teacher Characteristics

The science teacher characteristics factor was partitioned into a
background information section and a personality section. The background
section contains information pertaining to teacher sex, IQ, level of
knowledge specific to a given topic, age, level of education and teaching
experience. The personality section contains 70 variables that may be
loosely grouped under the headings of positivism, self-concept, independence,
rgceptivity, friendliness, motivation and direction, intellect, social
behavior, values, and attitudes. The personality variables listed in this
section were gleaned. from several personality theories as well as from the

numerous measurement instruments reported in the studies coded.

2 -

Dependent Factors - Teacher Behaviors

(01) Teaching effectiveness, efficiency--The ability to produce desired

change within the classroom as perceived by students and principals.

(02) interrelationship between students and teachers--The rapport perceived

by students and outside observers to exist between students and the
teacher. (e.g. use of democratic practices, personal ease with
students)

(03) Similarity of cognitive patterns--The similarity between students and

the teacher in the way they conceptualize or approach tasks. Cogni-
tive pattern or cognitive style is the distinctive way of perceiving,
feeling, making and problem solving that constitutes part of an
individual's personality. (although a measure of personality, this
relationship was classified a teaching behavior as it measured an

/// interaction between the teacher and students in the classroom.)

170
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(04) Teacher orientarion--The emphasis given during class by the

teacher to lecture, information-giving, and teacher talk.

(05) Teacher-Student orientation--The emphasis given in class by the

teacher to information-seeking and discussion.

(06) Student orientation--The emphasis given in class time by the

teacher to inquiry and student talk.

(07) Form of expression-Verbal--The use of verbal reasoning within the

class.

(08) Form of expression-Non-verbal--The use of demonstration, facial

expressions, and body language within the class.

(09) Form of expression-Congruent--The degree to which the teacher's

statements are in agreement with those of the students.

(10) Form of expression - Contradictory--The degree to which the feacher's

statements are in disagreement with those of the students.

(11) Questioning behavior--The amount of time spent by the teacher in .

the classroom questioning students.

(12) Low-level, factual, rhetorical--A measure of the emphasis given in

class to questioning students using low cognitive level questions.

(13) Flexible, clarifying--A measure of the emphasis given in class to

questioning students to clarify presented material.

(14) High, complex, associative, critical thinking--A neasure of the

emphasis given in class to questioning students using high cognitive

level questions.

students a question and a student responding to the question.

(16) Discipline, classroom management--A measure of the degree to which

the class is under the control of the teacher.

|
|
\
|
|
(15) Wait time--The amount of time measured between the teacher asking '




(17)

(18)

(20)

(21)
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Use of objectives, directed motivation--The degree to which the

teacher sets goals and objectives and makes them explicit to the

students.

Teacher aura--The degree to which the teacher is perceived by the

students to be responsible, knowledgeable, stimulating and

interesting.

Type of curriculum--The degree to which the curricula presented

within the classroom is progressive as opposed to traditiona..

Use of methods, materials--The degree to which laboratory equip-

ment and various teaching materials are used within the classroom.

Content development--The degree to which course content is

developed.

Method of teaching--The degree to which the method of teaching

presented in the classroom is progressive as opposed to traditional.

Attitude toward other teaching staff--The degree to which the

teacher displays a positive attitude toward other teaching staff.

Achievement tests of teaching behaviors and science processes--

Scores on tests designed to assess the degree to which a teacher
possesses a positive attitude toward teaching and a sufficient
amount of science process skills.

Attitudes, expectations of specific curriculum--The degree to which

the teacher possesses a positive attitude toward the specific
curricutum considered within the study.

Other--A conglomeration of teaching behaviors that could not be
classified elsewhere:

1. Use of productive silence within the classroom
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2. The character of classroom prac%ices measured on a scale
running from text through teacher to child.

3. The degree to which a teacher displays a positive attitude
toward scientists.

4. The proportion of classtime spent by the teacher within

space defined as belonging to students.

Dependent Factors-
Student Qutcomes. The student outcome criteria deal with assessment of

various student products, abilities, attitudes, and personality character-
istics.

(01) Cognitive Low--A measure of student abilities at the Tower levels

of Bloom's taxonomy of cognitive development (knowledge, compre-
hension).

(02) Cognitive High--A measure of student abilities at the higher levels

of Bloom's taxonomy of cognitive development (application, analysis,
synthesis, evaluation).

(03) Cognitive Mixture--A score on a test of general achievement.

(04) Cognitive Preference--The desired approach to learning and thinking

an individual possesses. A measure of the preferred method of learning
and thinking. Included within this category are measures of cognitive
control with field dependence on the lower end of the scale and field
independence at the higher end of the scale, and cognitive tempo with
reflectivity at a higher value on the scale in comparison to impulsivity.

(05) Critical Thinking--The score on an instrument assessing a student's

inference, recognition of assumptions, deduction, interpretation, and
evaluation of arguments in addressing issues.

(06) Spatial Reasoning--A measure of the student's ability to think and

reason using visual imagery.
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(07)

(08)

(09)

(10)

{11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)
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Logical Thinking--A measure of the student's aﬁility to use syllogisms

and .both deductive and inductive thinking and reasoning.
Creétivitz--A measure of the student's ability to think divergently
and to produce a large number and variety of original responses

to a stipulated stimulus situation.

Decision Making--A measure of judgment and decision making abilities.

Problem Solving--A measure of the ability to formulate creative

soiutions to problems.

Student Curiosity--The amount of interest a student shows toward

a subject.

Response Behavior--The amount of verbal or behavioral response shown

by students to a teacher's questioning.

Process Skills--A measure of a student's ability to grasp the

essence of scientific process.

Methods in Science--A measure of the ability to use correct scientific

methods in comprehending concepts.

Self Concept--A measure of the degree of responsibility, sense of

ascendency and autonomy the individual perceives himself or herself
to possess.

Affect Toward‘Science—-The degree to which a student possesses a

fondness or 1liking of science.

Affect Toward Course--The degree to which a student possesses a

fondness or 1iking of a specific course or subject.

Affect Toward Method--The degree to which a student possesses a

fondness or 1liking of a specific teaching method.

Social Values--The degree to which a student possesses an altruistic

or philanthropic view of life.
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(20) Technological Values--The degree to which a student possesses a

systematic knowledge of the industrial arts.

(1) Theoretical Values--The degree to which a student places importance

on the process of discovering truth and of.ordering and systematizing

knowledge.

(Zé) Psycho Motor--The degree to which a student disp{gys cbordination
and dexterity.

(23) Other--Student outcomes that could not be c1assifie%ﬁunder previous
categories (e.g., pupil activity (tinkering), preference for science,

activity-affective activities, diversity of problem séﬁection).

METHODS

Data Sources

The studies coded came from three sources: dissertations, journal
articles, anq unpublished articles stored on microfiche. Of the 65 studies
coded, 52 were dissertations, 11 were journal articles, and 2 were unpublished
articles. Of the coded dissertations aéd journal articles, over 75% were
studies performed within the time period of 1966-1975. The journal articles

coded came from Journal of Research in Science Teaching and Science Education.

Procedure
An initial search for pertinent titles and abstracts was performed
by the Colorado Science Education Meta-analysis Project staff,

Articles thought to be pertinent were then examined by the

coder. Of 120 studies reviewed, 65 survived this initial filtering process




and were considerad for future analysis. Each coded study involved one
or more criteria {(dependent variables) related to teacher behavior or
student outcome. Each criterion required a separate coding form.  Included
within the coding form were the following sections.

1. Identification of the study and the criterion (dependent variable).

2. A contextual description of the student sample.

3. Teacher background characteristics.

4. Description of the criterion.

5. Description of the reported statistic.

6. Report of the correlation of each of the reported teacher character-

istics with the specific criterion as well as the level of reliability

in measuring lhe independent variable.

In an attempt to arrive at a common scale for the studies reported
for a specific criterion, all statistics were converted to. Pearson product
moment correlations. The methods used in converting statistics to Pearson

r's may be found in Meta-analysis in Social Research (Glass, McGaw and Smith,

1981). A variable ihdicating the degree of manipulation of statistics to
derive a correlation was also included.

In reading the description of a teacher characteristic reported in
a study, instances were found where the underlying description of a trait
was similar to one listed on the coding form, but given a different name.
For example, persistence was coded under the teacher characteristic of
endurance and general activity under mobility. Thus, where appropriate,
the vﬁlue of the‘%rait was coded under the variable closest in meaning and

a note made of the trait's name.




Ana]z;ﬁs )

!/ The SPSS computer package was used to analyze the data. The data
wergrfirst sorted into criteria that related to student outcome and
crf£eria that related to teacher behavior. It was then sorted by the
gfiterion variable within each of these two strata. The mean of the corre-
'{ations, r, for each specific criterion with a teacher characteristic was

‘

/"calculated.

RESULTS

The coded studies yielded 481 correlation coefficients between a
teacher behavior and a teacher characteristic. When summarized within the
matrix indicated above and cells haviig more than one correlation coefficient
were averaged, there were 322 cells with a measure of the relatjonship between
the given teacher behavior and teacher characteristic. In the case of the
matrix correlation between teacher characteristics and student outcomes,
there were 348 correlation coefficieﬁts and 242 cells in the matrix contained
a value.

Two things in particular stand out upon first observing this matrix.
One is the large number of cells that are based on data from only one study.
So many differe;t independent and depéndent variables are involved that even
though 65 studies were coded and each study on the average reported correla-
tions between 13 pairs of variables, the data on any given pair is more often
than not based on only one study.dvA second characteristic of this extensive
set of data is the relatively low absolute value of the correlation coeffi-
cients reported. Of the 322 cells containing data in>the teacher character-
istics by teacher behavior matrix, only 31 had a correlation coefficient

that reached or exceeded .5 in absolute value. In the case of the teacher
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characteristics by student outcomes matrix, only six out of 242 such cells

had a correlation coefficient that reached or exceeded .5. Recognizing

that the square of the correlation ccefficient indicates the proportion of

variance that is accounted for in the relationship, it is clear that the

)

small pumber of correlation coefficients exceeding .5 (and rZ = .25) does
not show the degree of association that many researchers probably hope to
find when they embark upon their investigations. :

The results of the analyses are reported in more detail within the

following two sections pertaining to teacher behaviors and student outcomes.

Teacher characteristics and teacher behaviors

Those pairs of teacher characteiistics and teacher behaviors having
the highest debree of correlation are summarized in Tablel which includes

all correlations of .3 and larger based on two or more studies. It is

apparent from the data cited earlier that the vast majority of relation-

ships not reported in this table are missing both because of the Tow absolute

value of the correlation coefficient and the fact that the data was based on

/.‘
only one study. Even so, this table should be Tooked upon as a listing of

those relationships for which there is evidence of an association more so

than an indicator of a Tack of association. The data reported in Tablel "

provides a basis for discussing the following relationships.

1. Teaching effectiveness is positively related to training and

experience as evidenced by its correlation with the number of

education courses taken, student teaching grade and experience

teaching.

2. Teachers with a more positive attitude toward the curriculum they

are teaching tend to be those with a higher gradé point avekage,
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more experience teaching, and a higher degree of inte]]ecfuali'z}k

3. Better classroom discipline is associated with the teacher
characteristics of restraint and reflectivity.

4. Higher level, more complex questions tend to be employed more often *

, by teachers with greater knowledge and less expenrience teachiné, ~

5. Orientation to teaching is related to a variq}&‘of teacher
characteristics. A teacher orieﬁtation (i.e. emphasig upon lecture,
information-giving and teacher talk) is positively associated with
adaptabi]it}, affi]iation,QaFtitude toward science teaching, and
friendliness, and is ned;tfvély associated with restraint. A
teacher-student orientation (emphasis upon information-seeking and

b e PR - -

~discussion) is negatively associated avith reflectivity and friend-

liness but positively associated with objectivity, leadership, and
knowledge. Finally, a student orientation (éﬁphasis upon inquiry

- and student talk) is positively associated with the teacher

characteristic of achievement.

EN
-
.

Teacher characteristics and "effectiveness"

In order to summarize the teacher'behévior classifications, an
"effectiveness” scale was ﬁevised. The scale is comprised of the various
teachiﬁg behaviors believed to represent positive classroom actions.

Cbmponents of this scale are shown in Table 2 . .Teacher backgrodnd .
_characteristics were a150'cd}1apsed as shown in Table 3. The correlation
coe fficients for these components were averagéd far each of ths classifica-

tions of teacher characteristics. The results_are shows in Table 4.

The corre1étipr coefficients obtained obviously are smail, none

*

reached .20. The largest of tiese small relationships are a positive one -

Y
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between effectiveness and the amount of training a science teacher has had,
a positive relationship between effectiveness and a positive attitude toward
tgaching, science, etc., a positive relationship between effectiveness and

temperament and a negative relationship between effectiveness and the values

dimensions of personality.

Teacher characteristics and student outcomes
The associations between teacher characteristics and student outcomes

are reported in Table 5. Not surprisingly, the degree of associalion between

teacher characteristics and student outcomes is less than that between teacher’

characteristics and the more directly connected variables of teacher behavior.

In view of this lesser degree of association, Table 5 was built from corre-

_1atigns of .15 or larger rather than the .3 criterion used in the previous

instance.”Student achievement is positively related to the teacher character-
istics of self sctualization, heteroseruality, and masculinity. It is also
related positiQe]y to the number of biology courses taken in the case of
bio1o£& teachers, the number of science courses taken, and attendance at
academic institutes. Finally, cognitive pattern similarity is positively

related to achievement of the students.

2. With respect to the student ouicome of process skills, there is

“a relationship with three teacher characteristics which may be viewed as

having some commonality. These three are a negative relationship to achieve-
ment and self concept along with a positive relationship to abasement.
Prahess skill outcoﬁes of students aiso are positively associated with the
number of science cou:'ses taken by teachers. Finally, there is a negative

association between process skills and political and theoretical values on

. .the part of teachers.

;o ‘ 150
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i 3. The third student outcome area, a positive affect toward science,
is positively associated with the number of science courses taken by teachers
and the number of years of teaching experience for bio1ogy-teachers.

The table just discussed, Table 5 s based on the only three

single student outcome variables having a correlation coefficient with some
teacher characteristic of .15 or larger and based on two or more studies. As
another way of summarizing the student outcome data, all of the student out-
come variables were collapsed into three broader categories--cognitive,
affective, and values. Table 6. lists the components of these categories.
Table 7 shows the average correlations of these collapsed student outcome
variables with the previously cited collapsed teacher characteristics.

Again, the re]ationship; shown are low but there is some reason to

take note of the fo]]owipg relationships.

1. Teacher age and student outcomes are positively associated.

2. Student outcomes are positively associated with the prepara-
tion of tﬁe teacher, especially science training, but also
prepcration in education and academic work generally.

In the realm of personality, the acquisition‘of values by

students is positively related to a values orientation on the

part of teachers. Similarly, an intellectual orientation on

the part of teachers is positively related to cognitiva

student outcomes. ?ina]iy, efficiency is negatively related

to affective student outcomes.

The greater the degree of self (e.g. self concept, self-

actualization, autonomy, self sufficiency, etc.) possessed by

the teacher, the lower the level of affect exhibited by the

students (curicsity, self uoncept, etc.).
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A further breakdown of student outcome by content of measure used

and grade level of students assessed resulted in the following.

1. The relationship between teachers' training in science and
cognitive student outcome is progressively higher in higher
level science courses.

2. The negative relationship between degree of self possessed
by the te-cher and both cognitive and affective outcomes is
more pronounced at both lower grade levels and in lower level

courses.

Addi tional information

A more detailed presentation of the data acquired in this meta-analysis is

reported in tables 8-13. They report the numbers of correlations in each of

individual correlation coefficients reportea in all of the coded studies.

several categories, the average correlation in each category, and specific
IMPLICATIONS
|

The most striking overall characteristic of the results of this meta-
analysis is the pattern of low correlations across the large number of
variables involved. It must be noted, however, that there are some varia-
tions within this overall pattern depending upon what facet of teaching
process is oeing addressed or what style of teach ing is under consideration.
fThe results found have imp]icat{ons for hiring of teachers, for teacher

|

|
education programs, and future research work.

|
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While the hiring official seeking a new science teacher certainly
must 1ook beyond information on the teacher characteristics considered in
this study, information on some of these characteristics certainly is
worthy of inclusion in the decision-making process. This information will
be of most value if one knows what type of student outcomes are being
sought and what style of teaching is desired.

There is a relationship between teacher preparation programs and
what their graduates do as teachers. Science courses, education courses
and overall academic performance are positively associated with successful
teaching.

The results of this meta-analysis aiso have implications for
researchers, with the most obvious question being what future research
should be pursued in this arena; there are several possible future steps.
One possibility would be to extend the current meta-analysis. For example,
more studies could be added to the data base through a more exhausfive
search for applicable science studies or by adding other fields of study
besides science. Any differences that might arise between subject fields
would be of interest. In addition. if no major differences between fields
is apparent, one could use the entire data base for drawing generalizations
about relationships that are difficult to do at this stage because of the
limited number of studies dealing with so many of the specific variables
involved. A more extensive data base might make po§sib1e the use of some
factor analytic approaches in interpreting the results. The researcher
considering any of these steps, however, is still faced with the question
of whether or note such an endeavor is worth the cost iﬁ view of the Tow

correlations found thus far.
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Another approach to be considered is to cancentrate on some more
limited facet of this large realm of teacher characteristics conducting
the analysis on some more specificmfacet of it. For example, one might
pick some.particu1ar style of teaching or category of student outcomes
for a meta-anaiysis.

Another approach would be to undertake additional empirical research
in this arena to generate more original data. The results of the meta-
analysis reported here should be of value in identifying what facet of this
topic might best be pursued. Whatever this rathgr limited topic would be,
it is recommended that within that particular context the researcher should
collect data an as many variables as possible. The multiplicity of interact-

ing variables points to the need for this extensive data collection.
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Table }

TEACHER BEHAVIOR AND TEACHER CHARACTERISTIC CORRELATIONS*

Teachzr Behavior Teacher Characteristic r Sr n
Teaching Effectiveness No. of Education Courses 37- .32 3
Student Teaching Grade 34 .24 2
Experience Teaching .33 .18 2
Attitude Toward Curriculum Grade Point Averace 31 .2 3
. -Experience Teaching .31 .20 4
Intellectuality 30 .12 2
Discipline Restraint 34 .20 2
Relfectivity 32 .20 2
Hi-Complex Questions . Knowledge .36 10 2
" . Experience Teaching .34 .00 3
Teacher Orientation Adaptability .66 .14 2
Restraint .54 .03 3
Affiliation 34 .24 2

Attitude Toward Science
Teaching 32 .14 2
Friendliness 42 .02 2
Teacher-Student Orien:ation Reflectivity .57 .08 3
Friendliness .52 .16 2
Objectivity .46 26 2
Leadership .45 17 2
Knowl edge .44 06 2
Student Orientation Achievement .34 31 2

*Includes all correlations where r ».30 and n > 2.

>




Table 2

"Effectiveg Teaching Scale

Interrelationship Between Students and Teacher
*Teacher Orientation

Teacher-Student

Student
*Verbal

Non-Verbal

Questioning

*Low-Level Factual

Flexible Clarifying

High-Complex

Wait Time

D1.cipline

Teacher Aura

Type of Curriculum

Use of Methods

Content Development

Method af Teaching

Attitude Toward Other Teaching Staff
Achievement Tests

Attitudes Toward Curriculum

*Indicates reversal of scale

JENN




537

Table 3
DEFINITION OF COLLAPSED TEACHER CHARACTERISTIC VARIABLES

Collapsed Variable Variables Included

1. Teacher Gender Teacher Gender
2. Teacher Age Teacher Age

3. Science Training Number of Science Courses
Number of Biology Courses
Number of Chemistry Courses
Number of Physics Courses
Knowledge

4., Education and Performance Number of Education Courses
Grade Point Average
Student Teaching Grade
Experience Teaching Biology
Experience Teaching Physics
Experience Teaching
Experience Teaching Science

5. Academic Credit Educational Background
Academic Institute

6. Personal Characteristics
a. Self Autonomy

Self Concept
Self-Actualization
Reflectivity
Physical-Self
Personal-Self
Achievement
Self-Sufficiency
Confidence
Abasement*

b. Social Heterosexuality
Dominance*
Receptivity
Deference
Nurturance
Affiliation
Agcression*
Leadership

Ego Achievement*
Forthrightness
Family-Self
Social-Self
Friendliness
Succorance
Dogmatism*

*indicates scale reversed 1R~
{

O




Collapsed Variable

c. Intellectual

d. Values

e. Enthusiasm

f. Efficiency

9. Temperament

Attitudes

(4]
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Table 3 (continued)

Variables Included

Intellectuality
Intelligence

Analytic Orientation
Creacivity

Imagination

Intellectual Independence
Intellectually-Oriented
Cognitive Preference

Conservatism

Aesthetic Values
Social Values
Theoretical Values
Technological Values
Moral and Ethical Self
Religious Values -
Economic Values
Political Values,

Exhibitionism -
Enthusiasm
Adventurousness
Change /
Objectivity
Adaptability
Outgoingness
Endg%ance
Mq;1lity

Realism

Order
Conscientiousness
Planfulness

Stability
Restraint
Anxiety*

Toward Teaching
Toward Science
Toward Science Teaching
Toward Specific Subject




Table 4

Correlation Between "Effective" Teaching
And Various Background Characteristics

Predictor r n

Teacher Gender .04 12 20
Teacher Age -.07 17 23
Science Training .13 .23 28
Education and Performance .08 .26 47
Academic Credit .04 .19 14
Personality
Self _ .09 .35 49
Social -.00 .35 52
Intellectual -.07 .06 5
Values -.15 .30 8
Enthusiasm -.07 .30 43
Efficiency .09 .36 25
Temperament ' .19 .35 33
Attitudes .15 .32 14
ro= arithmetic mean of correlations collapsed

wn
n

standard deviation of correlations collapsed

number of correlations collapsed



Stucent Outcome and Teacher Characteristic Correlations®

Table §

Teacher Characteristic

Student Qutcome r S n
Achievement (Cognitive Self Actualization .46 27 3
Mixture) Heterosexuality .40 .02 2
Masculinity .38 .22 2
Number of Biology Courses .34 27 4
Cognitive Pattern
Similarity .26 .04 2
Number of Science Courses .17 .25 7
Academic Institute .16 10 2
Process Skills Achievement .23 1 2
Self-Concept .20 a7 2
Abasement .20 .25 2
Number of Science Courses .18 J2 2
Political Values A7 .08 3
Theoretical Values .16 .34 3
Affect Toward Science Number of Science Courses .21 12 5
Experience Teaching .
Biology .18 .06 4

*IncTudes all correlations where r > .15 and n= 2
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Table 6

Definition of

Collapsed Student Outcome Variables

Cognitive

~No o wn —

Student Cognitive Low
Student Cognitive High
Student Cognitive Mixture
Student Cognitive Preference
Student Critical Thinking
Student Problem Solving
Student Process Skills

Affective

P wrnn -~

Values

1.
2.
3.

Student Curiosity

Student Self-Concept
Student Affective Science
Student Affective Course
Student Affective Method

Student Social Values
Student Technological Values
Student Theoretical Values
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) : Table 7

Correlation Between Collapsed SthdenL Outcome Categories and Teacher-Characteristice
2

Predictor/Outcome Cognitive Affective Values Total

Sex / .04 .08 .07
: .06 .10
) 4 7 11
Age 13 .26 .15
.20 ’ v
7 1 8
Science training .19 .18 .06 .18
.25 A7
24 9 1 34
Education & .
Performance .10 .12 R
.28 .13
’ 23 11 34
Academic credit Jd0 .10
a2 '
4 4
Personality .
’ . Self -.00 -.12 -.03
_ : .26 .21
23 8 3]
Social \ .02 -.14 ) & .01
20 22 .
42 15 57

S un ) S v =S Sun - S w1 Swu-=sI S.un -3

S »n sy

.08 13
1

Intellectual

S v 3
. e
—  c—
wom

Values .
. .09
42 12 3 57

S n s
——
~4

Enthusiasm .
a1 .08
21 8 29

S »n -3

(continued on next page)

arithmetic m:an of correlations .
standard deviation of correlations
number of correlations in mean

r
S
n

wonon
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Table 7 (Continued)

Correlation Between Student Outcome Categories and Teacher Characteristics

Predictor/Outcome Cognitive” ~ Affective Values Total

Personality (continued)

Efficiency r -.04 -.20 -4
S 12 .26
n 6 4 10
Tamperament r 01 -.10 -.05
s 02 .23
n 3 3 6
Attitudes r o .04 .06
‘ S .2 .16
n 6 11 17

/ ,
arithmetic mean of correlations
standard deviation of correlations
numbey of correlations in mean

b= B 4]
nonon
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Table 8

Number of Correlations with Teacher Characteristics

Reported for each Teacher Behavior Category

Number of

Teacher Behavior Correlations
1. Teaching Effectiveness 43
2. Student & Teacher Interrelationship 32
3. Similarity of Cognitive Patterns 0
4, Teacher Orientation 61
5. Teacher-Student Orientation 59
6. Student Orientation 22
7. Verbal Response 11
8. Non-Verbal Response 10
3. Congruent Statements 10
10. Contradictory Statements 10
11. Amount of Questicning 4
12. Low-Level Tactual Questions 25
13. Flexible, Clarifying Questions 6
14, High, Complex Questions 23
15. Wait Time 2
16. Discipline 20
17. Use of Objectives 13
18. Teacher Aura . - 2
18. Type of Curriculum ) 3
2G., Use of Methods: 9
21. Content Development 16
22, Method of Teaching 2
23, Attitude Toward Teaching Staff 1
24. Achievement Tests 2y
25. Attitudes Toward Curriculum 61
26. Other 12
TEN]

TOTAL

Q 1;)4
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Table 9 - Average Correlation for each Teacher
Teacher Behavior Combinations

Teacher Characteristic

Characteristic by

Teacher Behavior r Sp n
1. Teacher Age 27
a Teaching Effectiveness .02 .20 T
b. Teacher Orientation -.02 .03 y
c Teacher-Student Orientation -.12 .12 2
d Student Orientation -.01 - 1
e. Low-Level Tactual Questions .18 .0 4
f. Flexible-Clarifying Questions -.u0 - 1
g. High-Complex Questions .08 .17 3
h. Use of Methods -.23 - 1
i. Achievement Tests .02 .12 2
j. Attitudes Toward Curriculum -.01 .20 5
2. Number of Education Courses 18
a Teaching Effectiveness .37 .32 3
b Teacher Orientation -.u43 - 1
c Teacher-Student Orientation .53 - 1
d Student Orientation .08 - 1
e. Low-Level Tactual Questions -.06 38 4
f Flexible-Clarifying Questions .40 - 1
g High-Complex Questions 17 28 3
h Use of Methods .52 - 1
i Content Development .17 - 1
Jj Achievement Tests .02 - 1
k. Other .02 - 1
3. Number of Science Courses 18
a Teaching Effectiveness .00 .22 2
b Teacher Orientation -.09 .15 2
c Teacher-Student Orientation L1y 08 2
d. Student Orientation ., 07 - 1
e. Low-Level Tactual Questions -..2 - 1
f. High-Complex Questions .21 - 1
g Use of Methods -.28 - 1
h Content Development .01 - 1
i. Achievement Tests -.03 - 1
3 Attitudes Toward Curriculum -.02 28 L
k Other -.33 .25 2
4. Number of Biology Courses m
a Teaching Effectiveness -.12 - 1
b Content Development .0u - 1
c Attitudes Toward Curriculum .07 - 1
d Other -.0Y4 - 1
o. Number .of Chemistry Courses 1
a. Teaching Effectiveness -.06 - 1
6. Number of Physics Courses 1
a. Teachang Effectiveness -.05 - 1
7. Grade Point Average 5
. a. Teaching Effectiveness .16 .00 2
b. Attitudes Toward Curriculum .31 .20 3
8. Student Teaching Grade 2
a. Teaching Effectiveness .34 .24 2
9. Experience Teaching Biology 1
a. Attitudes Torward Curriculum .03 - 1
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Teacher Characteristics

Teacher Behavior r Sp n

10. Experience Teaching 33
a. Teaching Effectiveness .33 .18 2

b. Teacher-Student Interrelaticnship .36 - 1

c. Teacher Orientation .06 .12 5

d. Teacher-Student Orientation .00 .12 y

e. Student Orientation .03 0 2

f. Amount of Questioning .19 - 1

g. Low-Level Tactual Questioning .22 11 y

h. Flexible Clarifying Questions .37 - 1

1., Hi-Complex Questions .34 01 3

j. Use of Objectives .09 - 1

k. Use of Methods L1 .10 2

1. Content Development .11 - 1

‘m. Achievement Tests .08 - 1

n. Attitudes Toward Curriculum .31 20 y

0. Other .16 - 1

11. Experience Teaching Science 1
a. Teaching Effectiveness 32 - 1

12. Educational Background - 10
+ a. Teacher Orientation .08 .02 2
b. Low-Level Tactual Questions .06 06 3

c. Flexible-Clarifying Questions .31 - 1

d. High-Compiex Questions .03 11 2

e. Types of Curriculus .12 - 1

f. Attitudes Toward Curriculum .13 - 1

13. Knowledge = 15
a. Teaching Effectiveness .03 - 1

b. Teacher Orientation .12 .37 2

c¢. Teacher-Student Orientation uy 06 2

d. Student Orientatidn .25 - 1

e. Amount of Questioning .28 - 1

f. Low-Level Tactual Questions .00 - 1

g. Flexible-Clarifying Questiors .31 - 1

h. High-Complex Questions 36 .10 2

i. Wait Time .29 - 1

j. Content Development .17 - 1
k. Other 26 .02 2
14. Academic Institute 4
a. Use of Methods .43 - 1

b. Achievement Tests oL - 1

c. Attitudes Toward Curriculum .20 .16 2

15, Teacher Gender 21
a. Student Teacher Interrelationship .12 .02 3

b. Teacher Orientation .13 .13 3

c. Teacher-Student Orientation .08 ou u

d. Student Orientation .02 - 1

e. Verbal Behavior .06 - 1

f. Discipline .15 - 1

g. Use of Objectives .09 - 1

h. Teacher Aura .16 0 2

1. Type of Curriculum .06 - 1

j. Use of Methods .12 .06 2

k. Attitude Toward Teaching Staff L1b - 1

1. .12 - 1

Attitude Toward Curriculum
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Teacher Characteristics
Teacher Behavior:
. 16, Teacher Race 1
a. Teaching Effectiveness -.39 - 1
17. Exhiaibitionism ) 1
a.  Teaching Effectiveness . .29 - 1
18. Enthusiasm i 2
a. Teacher-Student Orientation .03 - 1
b. Achievement Tests .21 - 1
19. Self-Corncept 2
a. Teacher-Student Orientation .07 - 1
b. Achievement Tests .20 - 1
20. Reflectaivity 22
a. Student & Teacher Interrelationship .11 .17 3
b. Teacher Orientation -.1u .25 3
c. Teacher Student Orientation -.57 .08 3
d. Student Orientaiton .31 - 1
e. Verbal Behavior .17 - 1
£f. Non-verbal Behavior -.19 - 1
g. Congruent Statements - -.24 - 1
h. Contradictory Statements -.50 - 1
1. Low Level Tactual Questions -.07 - 1
j. High Complex Questions ’ -.35 - 1
k. Discipline .32 .2 2
l. Use of Objectives -.31 - 1
m. Content Development . .21 - 1
_ n. Attitudes Toward Curriculum .16 .24 2
21, Achievement 13
a. Student & Teacher Interrelationship .80 - 1
b. Teacher Orientation -.66 - 1
c. Teacher-Student Orientation -.69 - 1
d. Student Orientation . .34 .31 2
e. Low-Level Tactual Questions -.10 - 1
£. Hign-Complex Questions -.1% - 1
g. Discipline .43 - 1
h., Attitudes loward Curriculum .22 .13 5
22. Dominance 15
- a. Student § Teacher Interrelationship .29 - 1
b. Teacher QOrientation .29 - 1
c. Teacher-Student Orientation -.07 - 1
d. Student Orientation C. -.53 - 1
e. Low-Level Tactual Questions -.41 - 1
f. High, Complex Questions -.13 - 1
g. Discipline -.29 - 1
k. Content Development -.23 - 1
1. Attitude Toward Curriculum -.18 20 2
j. Others : -.27 - 1
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Teacher Chatacteristics

Teacher Behavior T r n
23. Self-Sufficiency 12
a. Teacher Effectiveness .01 - 1
b. Student-Teacher Interrelatlonshlp .52 - 1
c. Teacher Orientation -.54 - 1
d. Teacher-Student Orientation -.12 45 2
e. Student Orientation .13 - 1
f. Low-Level, Tactual Questions -.65 - 1
g. High, Complex Questions .07 - 1
h. Discipline .12 - . 1
i. Achievement Tests .06 - 7 1
9. Attitudes Toward Curriculum -.08 R 2
24 . Adventurousness /” 2
a. Teacher-Student Orientation .11 - 1
b. Achievement Tests .04 = 1
25. Confidence J 5
a. Teacher Effectiveness - 07 - 1
b. Teacher-Student Orientation -1 - 1
c. Achievement Tests . 1h - 1
d. Attitudes Toward Curriculum - .10 .02 2
26. Receptivity 12
a. Student-Teacher Interrelatlonshlp .70 - 1
b. Teacher Orientations -.48 - 1
‘c. Teacher-Student Orientation -.50 - 1
d. Student Orientation .21 .25 2
e. Low-Level, Tactual Questions -.19 - 1
f. High, Complex Ques*ions .02 - 1
g. Discipline .24 - 1
h. Attitudes Toward Curriculum 22 .25 L
27. Objectivity 15
a. Student-Teacher Interrelationship -.25 .37 2
b. Teacher Orientation .13 .15 T
c¢. Teacher-Student Orientation b6 .26 2
d. Verbal Behavior -.24 - 1
e. Non-verbal Behavior -.21 - 1
f. Congruent Statements .62 - 1
g. Contradictory Statements .07 - 1
h. Discipline -.12 - 1
i, Use of Objectives .21 - 1
. Content Development =2y =]
28. Adaptability 20
a, Teacher Effectiveness .01 .02 3
b. Student-Teacher Interrelationship .07 .45 2
c¢. Teacher Orientation .66 .1y A
d. Teacher-Student Orientation -.24 .02 3
e, Verbal Behavior .40 - 1
f. Non-Verbal Behavior -.60 - 1
g. Congruent Statements .40 - 1
h. Contradictory Statements ~-.36 - 1
i. Discipline -.52 - 1
j. ‘Use of Objectives .07 - 1
k. Content Development -.14 - 1
1. Achievement Tests L1 - 1
m. Attitude Toward Curpiculum .10 .02 2
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Teacher Characteristics \
Teacher Behavior r Sp n

29. Realism : 12
a. Student § Teacher Interrelationship .70 - 1
b. Teacher Orientation . .00 .24 3
¢. Student-Teacher Orientation -.36 - 1
d. Student Orientation .23 - 1
e. Low-Level Tactual Questions -.59 - 1
f. High, Complex Questions -.22 - 1
g. Discipline . .49 - 1
h. Achievement Tests N .12 ~ 1
i. Attitude Toward Curriculum .07 .03 2
30. Affiliation 13
a. Student & Teacher Interrelationship -.10 .16 2
\\\\\Jz\\‘Teacher Orientation .34 .24 2
¢. —TPeacher-Student Orientation ) .06 .20 2
d. Verbal™ Behailor -.1y - 1
e. Non-verbal Behavior— _ . -.05 P
f. Congruent 3tatements g 1 i
g. Contradictory Statements .18 - . 1
h. Discipline -.05 - 1
1. Use of Objectives .2y - 1
i. Content Development - ) -.26 - 1
JI._ Outgoingness i 1D
a. Teacher Effectiveness .16 .13 2
b. Teacher Orientation -.17 .0y 2
¢. Teacher-Student Orientation .07 - 1
d. Achievement Tests .02 - 1
32. Order 1
a. Teacher Effectiveness o .13 ~ 1
33. Endurance 1
a. Teacher Effectlveness .92 - 1
34. Conscientousness 1y
a. Teacher Effectiveness .17 - 1
b Teacher Orientation -.18 - 1
c Teacher-Student Orientation -.15 .25 2
d. Student Orientation .27 .22 2
e Low-Level Tactual Questions -.10 - 1
i3 High, Complex Questions .30 - 1
g Discipline .33 - 1
h. Achievement Tests .12 - 1
i. Attitudes Toward Curriculum -.03 11 4
35. Intellectuality 5
a Student Orientation .05 - 1
b Attitudes Toward Curriculum .30 .12 y
36. Intelligence 2
a Teacher-Student Orientation .09 - 1
b Achievement Tests .25 - 1
Creativity 1
a. Teacher Effectiveness .19 - 1
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Teacher Characteristics .
Teacher Behavior r S

r n
38. Imagination 3
a. Teacher Effectiveness .10 - 1
b. - Teacher-Student Orientation .09 - 1
c. Achievement Tests 04 - 1
39. Motality e 13
a. Student-Teacher Znterrelationship .08 .10 2
b. Teacher Oriemtation .20 .01 2
c. Teacher udent Orientation ’ .10 .02 2
d. Verbal Behavior -.05 - 1
e. NoriVerbal Behavior .07 - 1
f. Congruent Statements .29 - 17
~“g. Contradictory Statements .57 - 1
h. Discipline -.19 - 1
+i, Use of Objectives .52 - 1
j. Content Development - .02 - 1
Stabilaity 15
a. Student-Teacher Interrelationship -.12 .28 2
b. Teacher Orientation -.25 .32 2
c. Teacher Student Or;entatmon .27 .03 3
d._ Verbal Behavior -.21 - 1
e. Non-verbal Behavior .40 - 1
f. Congruent Statements -.29 - 1
g.q Contradictory Statefients -.17 - 1
h.” Discipline 40 - 1
i. Use of Objectives /ﬁ/ - - .64 - 1
j. Content Develonmenf | -.79 - 1
k. Achievement Tests | .25 - 1
41 . Restraint ] ! 22
a. Student-Teacher Iﬁterrelatlonshlp .26 .13 3
b. Teacher Orientation -.54 .03 3
c. Teacher Student Qrientation © -.0Y 45 3
. d. Student Orilentation 71 - 1
e. Verbal Behdvior -.02 - 1
f. Non-Verbal Behavior .29 - 1
g. Congruent Statemen%ts -.48 - 1
h. Contradictory Statements -.05 - 1
i. Low-Level /factual Questlons -.18 - 1
j. High Complex Questions .1y - 1 -
< k. Discipline .34 .20 2
1. Use of /Objectives -.2Y4 - 1
m, Content Development .18 - 1
___n, Attitudes Toward Curriculum .08 .04 2
2. Anxiety 3
a. Teacher-Student Orientation .09 . - 1
b. Achievement Tests . .19 - 1
c. Others N =03 - 1
Aggression . 3
a Teacher Effectiveness .01 - 1
b. Teacher-Student Orientation .16 - 1
c Achiewvement Tests .04 - 1
Leadership 14
a. Teacher Effectiveness .74 - 1
“b. Student-Teacher Interrelationship -.28 .46 2
¢. Teacher Orientation .10 .16 2
d. Teacher-Student Orientation .45 .17 2
1

Verbal Behavior 2()0 -.19 -
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Teacher Characteristics

Teacher Behavior ) r Sp n
f. Non-verbal Behavior -.14 - 1
g. Congruent Statements 43 - 1
h. Contradictory Statements -.10 - 1
i. Discipline ‘ -.17 - 1
j. Use of Objectives .10 - 1
k. Content Development . -.07 - 1
45, Ego-Achilevement 2
____a. Attitudes Toward Curriculum - .08 .02 2
46, Forthrightness 1
a. Achievement Tests .93 - 1
47, ' Conservation 3
. a. Teacher Effectiveness - -.08 - 1
i b. Teacher-Student Orientation -.20 - 1
lc. Achievement Tests W3- 1
48. 1Social Values 2
la. Teacher Effectiveness .03 .07 2
49, 'Theoretical Values 2
a. Attitudes Toward Curriculum -.16 .24 2
50. Attitude Toward Teachiig 1w
a. Achievement Tests o .27 - 1
51. Attitude Toward Science 9
a. Teacher Orientation .20 .0u 2
b. Student Orientation .18 1
¢. Questioning Behavior .18 - 1 ,
d. Flexible, Clarifying Questions .19 1
] e. High, Complex Questions .28 - 1
\ f. Wait Time .26 - 1
| g. Method of Teaching ' J11 - 1
| h.: Other . .2u - 1
52. Attitude Toward Science Teaching 3
a. Teacher Orientation .32 L1y 2
b. Teacher-Student Orientation .06 - 1
c¢. Student Orientation . .80 - 1
d. Type of Curriculum .u6 - 1
e. Method of Teaching - . .30 - 1
53. Moral and Ethical Self 2
a. Teacher Effectiveness -.09 .0 2
54, Friendliness 13
a. Student-Teacher Interrelationship .24 .G5 2
b Teacher Orientation .42 .02 2
c Teacher-Student Jrientation -.52 .16 2
d. Verbal Behavior .57 - 1
e. /Non-verbal Behavior -.05 - 1
, f.  Congruent Statements -.48 - 1
/ g Contradictory Statements -.50 - 1
/ h Discipline -.29 - 1
! i Use of Objectives -.31 - 1
J Content Development B .05 - 1




Teacher Characteristics

Teacher Behavior o r Sr n

55. Degree of Intellectual Orientation 2

a. Teacher Effectiveness -.16 .05 2

56. Dogmatism . 5

a. Teacher Orientation -.08 15 3

b. Achievement Tests / 80 - ]
___C. Attitudes Toward Curriculum s ~.32 -1

57. Economic Values B 4
a. Attitudes Toward Curriculum =20 34

58. Cognitive Preference 7

a. Student & Teacher Interrelationship .01 - ]

b. Teacher Orientation .06 - ]

¢. Student Orientation -.15 - 1

~ - _d. Amount of Questioning -.06 - 1

e. Discipline - - -.11 - 1
f. Other ;2: L .00 02

“59. Masculinity 13

a. Student & Teacher\lgterreTat1onsh1p -.28 14 2

b. Teacher Orientation 1 ——— - -~ 00 .33 2

c. Teacher-Student Orientation .22 .36 2

d. Verbal Behavior -.38 1

e. Non-verbal Behavior .19 - ]

f. C.ngruent Statements A7 - 1

g. Contradictory Statements -.12 - 1

h. Discipline .43 - ]

i. Use of Objectives -.26 - 1

j. Content Development -.52 - ]

60. Use of Specific Curriculum 3

a. Teacher-Student Orientation .07 - ]

b. Use of Objectives .03 - 1

c. Use of Methods .10 - 1

2N2



Reported for each Student Outcome Category.

Table 10 Number of Correlations with Teacher Characteristics

‘ Number of
Student Outcome Correlations

;1. Student Cognitive Low 7
{ 2. Student Cognitive High "5

, 3. Student Cognitive Mixture 73 }

4. Student Cognitive Preference e
- 5. Student Critical Thinking e 28
\ 6. Student Aptial Reasoning - 0
7. ‘Student Logical Thinking 0
i 8. Stuggg;,ﬁneat1vity 0
y 3. Student Decision Making 0
10. Student Problem Solving 20
11. Student Curiosity 21
12. Student. Response Behavior 0
13. Student Process Skills 91
14. Student-Methods in Science 6
15. Student Self Concept 7
16. Student Affect Toward Science 51
17. Student Affect Toward Course 16
18. Student Affect Toward Method 4
19. Student Social Values 2
20. Student Technological Values 1
21. Student Theoretical Values 1
22. Student Psycho Motor 0
23. Other 14
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Table 11 Average Correlation for each Teacher Chracteristic
by Student Outcome Combination )

Teacher Characteristic

Student Outcome r Sr n
Teacher Age 9
a. Student Cognitive Low . .50 - 1
b. Student Cognitive High - =14 - 1
c. Student Cognitive Mixture J1 .09 3
d. Student Critical Thinking .12 - 1
e. Student Process Skills J2 - 1
f. Student Methods in Science .15 - 1

~g. Student Affect Toward Science .26 - 1
Number of :Education Courses ] 6

a. Student Cognitive Low -.62 - 1

b. Student Cognitive High 47 - 1

c. Student Cognitive Mixture -.01 .05 3 ¢
d. Student Affect Toward Science -.01 - 1
Number of Science COUrseés 200
a. Student Cognitive Low -.08 .0¢ 2

b. Student Cognitive High .25 - 1

c. Student Cognitive.Mixture a7 .25° 7

d. Student Critical Thinking .05 - 1

e. Student Process Skills .18 12 2

f. Student Methods in Science .05 - 1

g. Student Affect Toward Science 21 2 5

h. Student Social Values .06 - 1
Number of Biology Courses ' - 8

a. Student Cognitive Mixture .34 27 4

b. Student Critical Thinking .22 - 1

c. Student Process Skills -.10. Co- 1

d. Student Methods in Science . .37 - 1.
e. Student Affect Toward Science .33 - 1
Number of Chemistry Courses 3

a. Student Cognitive Mixture .67 T

b. Student Process Skills .18 - 1

c. Other 13 - 1
Number of Physics Courses 6

a. Student Cognitive Mixture 42 - T

b. Student Process Skills .06 a2 2

c. Student Affect Toward Course .09 .18 3
txperience Teaching Biology 7

a. Student Cognitive Mixture .01 1

b. Student Critical "uinking .08 - 1

c. Student Process Skills .03 - 1

d. Student Affect Toward Science .18 .06 4
Experience Teaching Physics 7

a. Student Cognitive Mixture 2/ - T
b. Student Process Skills 14 .02 2

c. Student Affect Toward Course 14 .08 3

d. Other . .20 - 1

2N4




555 ;
Teacher Characteristic
Student Outcome T S, - n
9. Experience Teaching 16
a. Student Cognitive Low .14 .20 2
b. Student Cognitive High -.07 - 1
c. Student Cognitive Mixture .24 .33 6
d. Student Critical Thinking .22 - 1
e. Student Process Skilils -.00 .08 2
f. Student Methods in Science .05 - 1
g. Student Affect Toward Science .14 .16 2
h. Student Affect Toward Method -.12 ‘ - ] .
10. Educational Background 1
a. Student Cognitive Mixture .12 - 1
11. Knowledge 16
a. Student Cognitive Low -.39 - 1
b. Student Cognitive High .49 - 1
c. Student Cognitive Mikture .03 .14 4
d. Student Process Skills -.09 21 4
e. Student Affect Toward Ccurse -.10 16 3
f. Student Affect Toward Method -.13 - 1
g. Other ' -.02 08 2
12. Academic Institute ' ] 3
a. Student Cognitive Mixture .16 .10 2
b. Student Process Skills -.04 - 1
T3. Exnibitionism . 8
a. Student Cognitive Mixture .00 - 1
b. Student Critical Thinking .07 - . 1
c. Student Problem Solving A7 - 1
d. Student Curiosity .00 - 1
e. Student Process Skills ~-.06 .05 3 .
f. Student Self Concept .04 - 1
14. Autonomy 3
a. Student Cognitive Mixture .08 - 1
b. Student Process Skills -.14 .08 2_ .
15, Heterosexuality 9
a. otudent Cognitive Mixture .40 .02 2
b. Student Process Skills 1 .30 4
c. Student Affect Toward Course -.15 - 1
d. Other -.12 .23 2
16. Enthusiasm 5
a. Student Critical Thinking -.12 - 1
b. Student Problem Solving -.16 - 1,
c. Student Curiosity -.05 - 11
d. Student Process Skills -.14 - 1
e. Student Affect Toward Science -.17 - 1
17. Self-Concept 3
a. student Process Skills -.20 A7 2
b. Student Affect Toward Method -.19 - 1

20
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P Teacher Characteristic
Student Outcome r S, n
18. Self-Actualization 3
a. Student Cognitive Mixture .46 2/ 3
b. Student Critical Thinking 13 - 1
: c. Student Process Skills .=.05. - 1
d. Student Affect Toward Science -.11 A7 2
e. Student Affect Toward Course .33 - 1
19.  Reflectivity 3
a. ostudent Process SkilTs .02 - 1 .
b. Student Affect Toward Science .05 - 1
C. Student Affect Toward Cours2 .15 - 1
20.  Physical Self } 1
a. Student Process Skills -.01 - 1
21. PersonaTl Self T
a. Student Process SkilTs -.00 - ]
22, Achievement . 5
a. Student Cognitive Mixture -.15 - 1
b. Student Process Skills -.23 11 2
c. Student Affect Toward Science -.38 - 1
d. Other . -.30. - 1
23. Dominance b
a. Student Cognitive Mixture .00 - 1
. b. Student Process Skills -.04 04 2
c. Student Affect Toward Science -.44 - 1
d. Student Affect Toward Course .27 1
e. Other -.23 - 1
24. Self Sufficiency 1
a. Student Affect Toward Science -.36 - 1
25.  Conficence 2
a. Student Critical Thinking -.12 - 1
b. Student Problem Solving -.02 - 1
c. Student Curiosity .05 - 1
d. Student Process Skills R -.07 - 1
~ e. Student Affect Toward Science -.03 -~ 1
26.  Receptivity — 1
a. Student Affect Toward Science -4 -
27. Deference
. a. Student Cognitive Mixture 13 - 1
b. Student Process Skills .04 31 3
28. Change
a. Student Cognitive Mixture -.19 - 1
b. Student Process Skills -4 2
29. PRealism : 1 ¢
a. Student Affect Toward Science -.56 - 1
30. Nurturance o 3
a. Student Cognitive Mixture -.14 - 1
b. Student Process Skills .04 142
31. Affiliation 8
a. Student Cognitive Mixture -.08 - 1
b. Student Critical Thinking -.02 - 1
c. Student Problem Solving -.09 - 1
d. Student Curiosity 18 - 1
e. Student Porcess Skills -.05 .19 3
Q f. Student Affect Toward Science .26 - ]
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" Teacher Characteristic

Student Outcome r S, n
32. Outgoingness 5
a.. Student Critical Thinking- -.02 - 1
b. Student Problem Solving -.05 - 1
c. Student Curiosity .08 - 1
d. Student Process Skills -.10 - 1
e. Student Affect Toward Science -.06 - 1
33. Order 3
a. Student Cognitive Mixture -.10 - 1
b. Student Process Skills 02 —.16 2
34. Endurance : 8
a. Student Cognitive Mixture 12 - 1
b. "Student Critical Thinking .07 - 1
c. Student Problem Solving -.13 - 1
d. Student Curosity .07 - |
e. Student Process ‘Skills 10 .14 3
f. Student Affect Toward Sc1encc .01 - 1
35. Conscientiousness ) 1
a. Student Affect Toward Science -.52 - 1
36. Planfulness ) “
a. Student Critical Thinking s .01 - 1
b. Student Problem Solving -.14 - 1
c. Student Curiosity : -.06 08 2
d. Student Process Skills -.05 - 1
. e. Student Affect Toward Science -.14 - 1
¥7. Analytic Orientation 4
a. Student Cogn1t1ve‘ﬁ1xture .09 - 1
b. Student Critical Thinking .41 - 1
c. Student Process Skills .07 - 1
d. Student Affect Toward Science 19 - 1
38. Restraint 1
_a. Student Affect Toward Science ~.35 - 1
33.  Anxjety 5
a. Student Critical Thinking -.05 - 1
b. Student Problem Solving -.01 - 1
c. Student Curiosity -.10 - 1
d. Student Process Skills .03 - 1
_ e. Student Affect Toward Science .06 - 1
40. Aggression 4
a. Student Cognitive Mixture .13 - 1
b. Student Process Skills .04 .04 2,
c. Student Affect Toward Science .38 - 1
41.  Abasement 4
a. Student Cognitive Mixture .02 - 1
b. Student Process Skills .20 .25 2
c. Other ) 4 - 1
42.  Leadership 5
a. Student Critical Thinking .09 - ]
b. Student Problem Solving .02 - 1
c. -Student Curiosity .01 - 1
d. Student Process Skills -.19 - 1
e. Student Affect Toward Science -.07 - 1



Teacher Characteristic

Student Outcome g r Sr n
43. Conservatism ) 5
a. Student Critical Thinking .02 - T
b. Student Problem Solving -.11 - 1
c. Student Curiosity ; .10 - 1
d. Student Process Skills ‘ .09 - 1
e. Student Affect Toward Science -.01 - 1
« 44, Aesthetic Values ]
a. Student Cognitive Mixture 13 - 1
b. Student Critical Thinking -.01 - ~ 1
c. Student Problem Solving .05 - ]
d. Student Curiosity ) -.12 - - 1
e. Student Process Skills .00 .02 3
45, Social Values 1
a. Student Cuygnitive Mixture . ’ a5 - T
b. Student Critical Thinking .04 - 1
c. Student Problem Solving -.05 - J
d. Student Curiosity .08 - 1
e. Student Process Skills - -.06 .21 4
f. Student Affect Toward Science .05 - 1
g. Student Social Values .32 - 1
h. Other .33 - 1
46. Theoretical Values 8
a. Student Cagnitive Mixture -.24 - 1
b. Student Critical Thinking -.19 1
c. Student Problem Solving " .02 - 1
. d. Student Curiosity .03 - 1
e. Student Process Skills -.16 .34 3
f. Student Theoretical Values .32 - 1
47. Technological Values ]
a. Student Technological Values .32 - ]
48. Attitude Toward Science 13
a. Student Cognitive Mixture A0 .06 2
b. Student Critical Thinking .24 - 1
c. Student Process Skills -.29 - 1
d. Student Methods in Science - .14 - 1
e. Student Affect Toward Science .10 .10 5
f. Student Affect Toward Course -.09 - 1
g. Student Affect Toward Method -.21 - 1
h. Other 0 0 -]
49.  Aftitude Toward Teaching Science D 6
a. Student Cognitive Mixture .15 - 1
b. Student Critical Thinking C .27 - 1
¢. Student Methods in Science 1 - 1
< d. Student Affec* Toward Science ) 1 .06 2
e. Other .06 - 1
50. Attitude Toward Specific Subject 2
a. Student Affect Toward Science .24 - 1
b. Student Affect Toward Course =2 -1
51. Moral & Ethical Self |
a. Student Process Skills .02 - 1
52. Famly Self . 1
a. Student Process Skills _______-.06 = 1




Teacher Characteristic
Student Outcome

53.

Social Self

Student Critical Thinking
Student Problem Solving
Student Curiosity
Student Process Skills

a1}

Student Affect Toward Science

54.

uccorance

Student Cognitive Mixture
Student Critical Thinking
Student Problem Solving
Student Curiosity

Student Process Skills
Student Affect Toward Science

[ I B R |

-
LI T DR R I |
(8,1

— e et e | OB Ny — — — Y S

55.

egree of Intellectual Orientation

Student Critical Thinking
Student Problem Solving

Student Affect Toward Science

56.

. Dogmatism

Student Critical Thinking
Student Problem Solving
Student Curiosity

Student Affect Toward Science
Other .

(I T I |

i
'
§
{
!

57.

eligious Values

b

c

d

g

S

a

b

c

d

e

f.

D

a.

b.

c. Student Curiosity
d.

D

a

b

c

d

e

R

a. Student Cognitive Mixture
b. Student Critical Thinking
c. Student Problem Solving

d. Student Curiosity

? Student Process Skills

Student Affect Toward Science

(
t
i

58.

conomic Values

Student Cognitive Mixture
Student Problem Solving
Student Curiosity

Student Process Skills
Student Affect Toward Science

1

!
0
i
i
i
|

!

_.aw._a._a_a\l‘_.aw—-l—-l_.a_am]—-l_.a_.a._a_am _— et

59.

olitical Values

Student Cognitive Mixture

Student Problem Solving
Student Curiosity

Student Process Skills
Student Affect Toward Science
Other

1

'y 3 O 1
o

|

e —

ognitivé Preference

E
a
b
c
d
e
P
a.
b. Student Critical Thinking
c.
d
e
f
g.
C
a.

Student Cognitive Mixture
b. Student Cognitive Preference

Masculinity

a. Student Cognitive Mixture

z
b
'I\)N —_— o= ) — = O




Teacher Characteristic

Student Outcome r , n
62. Use of Specific Curriculum ]
a. Student Cognitive Mixture .07 - 1

63. Cognitive Pattern Similarity 2
a. Student Cogpitive Mixture .26 .04 2

64. Cognitive Level Similarity ]
a. - Student Cognitive Mixture .12 - 1
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INTRODUCTION

The purpose of this investigation was to summarize the results of research
concerning the relationships between student characteristics and student per-
formance related to science. These studies were summarized using a meta-
analysis technique described by Glass et al. (1981). A1l codeable documents
located for the years 1960 through 1981 and conducted within kindergarten
through twelfth grade were included in this analysis. Tables 1 through 3
include frequencies of cases coded by year of publication, sample sizeé‘and
age and grade levels. '

The major source of the literature reviewed came from dissertations
on loan from the ERIC Center for Science’and Mathematics located at Ohio
State University. Additional research studies were located by reviewing
research summaries, bibliographies of codeable studies, and computerized
searches of available research. An article-by-article search was also

conducted with the Journal of Reserach in Science Teaching (JRST), beginning

in the early 1960's, and with Science Education, beginning in 1968. Other

journals examined irnciuded: Child Development, Educational and Psychological

Measurement, Educational lLeadership, Journal of Educational Research, National

Association of Secondary School Principals' Bulletin, Psychological Bulletin.

School Science and Mathematics, and School Science Review,

The majority of studies included in this investigation were cod:d from
dissertations. A total of 227 dissertations were reviewed. Fifty-four percent
of these (122 dissertations) were codeable. Studies were deemed codeablz if
they dealt with student characteristics selected and included sufficient or
relevant date to initiate meta-analysis transfgrmations. Téb]es 4 and 5

specify statistics sources. When research was reported as dissertations
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and subsequeﬁt$y\as journal articles or fugitive documents, only dissertations
were coded. This was the procedure of choice as dissqrtat{ons contain more
raw data pertinent to meta-analysis transformations. Forty-one journal
articles, five fugitive documents, and results of the 1978 National Assessment
of Educational Progress (NAEP)were also coded, Codeable studies consisted

of 73% dissertations, 24% journal articles and NAEP data, and 3% fugitive

documents.

The researchers attempted to code all studies in which characteristics
of students were compared with cognitive and affective outcomes in science.
The science content reflected in the studies coded appear in Table 6.

Method of measurement is reported in Table 7.
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CASE FREQUENCIES
TABLE 1: Dates of Cases Coded
" DATE FREQUENCIES
1960 1
1961 2
1962 8
196 3 9
1964 7
1965 19
1966 19
1967 20
1968 14
1969 1
1970 23
1971 30
1972 23
1973 - 28
1974 14
1975 6
1976 5
1977 10
1978 44 (NAEP study year)
1979 6
1980 2
1981 1
TOTAL: 302
MISSING: 6
TABLE 2: Sample Size
NUMBER OF SUBJECTS IN SAMPLE CASE FREQUENCY
less than 50 5
50-100 43
100-500 158
500-1000 23
1000-10,000 40
10,000-100,000 36
e TOTAL: 305
MISSING: 3
218
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TABLE 3: Mean Agc and Grade Lewvel

- MEAN AGE CASE FREQUENCY GRADE LEVEL CASE FREQUENCY

6 3 ! 0 1

7 4 1 5

8 9 e 2 2

9 34* 3 6

10 25 4 37
n 21 5 29
12 17 6 19
13 27* 7 12
14 31 8 26
15 37 9 28
16 59 .10 40
17 33* N 52
18 3 12 37
TOTAL: 304 TOTAL: 294

MISSING: 4 MISSING: 14

*NAEP age

TABLE 4: Sources of Correlation Statistics

SOURCE CASE FREQUENCY

raw data ) 13
transformations from other statistics 197
direct from correlations reported 91
TOTAL: 30T

MISSING: 7

° TABLE 5: Sources of Delta Statistics
SOURCE CASE FREQUENCY

raw data N
transformations from correlations 101
transformations from other statistics _5
TOTAL: 116

MISSING: 192
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TAQLE 6: Case Science Content

CONTENT CASE FREQUENCY’
elementary science 80
general science ‘ 49
biology 35
earth science 7
physical science . - 13
chemistry _ 29
physics 13
other science 7
combination of preceding 57
non-science ' 15

TOTAL: 305
MISSING: 3

TABLE 7: Methods of Measurement

MEASUREMENT CASE FREQUENCY
published:. national, standardized 41
ad hoc written tests 105 .
classroom evaluation
(other than published or ad hoc) 17
interview 14
TOTAL: 277

MISSING: 31
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COGNITIVE tEVEL, SCIENCE ACHIEVEMENT
AND SCIENCE ATTITUDES RESULTS

The relationships of the following measures of student performance with
student characteristics are described within this narrative.

Combined cognitive level performance is defined as outcomes of any test

instrumenté or observational procedures that measure stJdents' ability to
perform on tasks written at various taxonomic levels (Bloom et al., 1974) or
at various Piagetean levels (Inhelder and Piaget, 1958; Piaget, 1964a and
1964b). It should Be noted that Piagetean research accounted\for few (0-10%)
of the total number of studies in this performance category. Also included in
thi§ category are students' critical thinkind ability and decision making,
process and problem solving skills.

~ - .
Science achievement is the result of any test instrument that measures

science achievement in content areas taught in kindergarten through twelfth

‘grade or’ by grades achieved by students in science classes.

Science attitudes are the findings of any measures of student attitudes

tow§{d science, a science content area, science instruction, science curriculum,
. or scientists.

A11 studént characteristics' relationships with these three measures of
student performance are reported in either Tables 8, 13, or 18. Reported first
are combined findings in the areas of students general ability, language ability
and mathematical ability and studies in which socioeconomic status, gender and
race are compared with student science outcomes. Other student characteristics,
correlated with these three measures follow. Further breakdowns by grade level
and science subject area may be found in Tables 9 through 12, 14 through 17

and 19.

DO
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STUDENT ABILITIES AND SOCIO-ECONOMIC STATUS

As the results of investigated relationships of the personological variables
general ability, language ability, and mathematical ability with performance
measures are quite similar, they will be discussed simultaneously. The per-

sonological variable general ability consisted of a number of measures of

general, verbal, or mathematical intelligence (IQ); verbal and mathematical
Scholastic Aptitude Tests (SAT); language ability or achievement; and mathe-

matical ability or achievement. Combined in language ability are the measures

of verbal 1Q, verbal SAT, and other language ability or achievement. Mathe-
matical 1Q, mathgmatica] SAT, and other arithmetic and mathematics ability or

achievement comprised the mathematical ability category.

The results of Table 8 indicate that for all studies included in this inves-
tigation of general ability, language ability, and mathematical ability
correlate almost equally with combined cognitive Tevel measures. Cor*e]atiops
range from .47 with general ability to .53 with language ability. The
breakdowns in Tables 9, 10, and 11 show the results to be consistent regard-
less of grade level or subject area. For each category of ability the strongest
relationships (.60 to .70) are found in subjects participating in general
science courses.

Cognitive levels as defined by Bloom and Piaget are broken out of the
comdbined cognitive level and reported separately in Table 8. Correlations
for general ability and language ability with Piagetean cognitive level are only
79 and 54 percent as large, respectively, as those found for the ability measures
with Bloom's cogriitive level. Although many studies investigating students'
Piagetean level were located, only a small number of these were codeable by

meta-analysis techniques. Many of these Piagetean studies included only data

29
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TABLE 8

CORRELATIONS OF STUDENT ABILITIES AND SOCIO-ECONOMIC STATUS
W/TH MEASURES OF COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES

E COMBINED COGNITIVE - COGNITIVE

COGNITIVE LEVEL LEVEL SCIENCE SCIENCE
LEVEL (BLOOM) {PIAGET) ACHIEVEMENT  ATTITUDES
GENERAL r* = .47 r= A48 | r = 38| r = A3 fr = .15
ABILITY s* = »20 s = 19 | s = .24 = 22 1s = .16
N* = 112 N =101 N =11 = 42 N =13
LANGUAGE = .53 r = 56 | r = .30 = .41
’ABILITY - 1 s = 01l s = 31 - 16 INSUFFICIENT
= 24 N= 2] N= 3 = 5
MATHEMATICS = .51 .42 STUDIES

ABILITY

.19 INSUFFICIENT = .19

= 13

= 19
SES - .29 = % |r= .03
(HIGH-LOW) = 14 STUDIES = 09ls= .M
‘ 47 - 21 N =13
AN "r" ON THIS TABLE REPRESENTS THE AVERAGE CORRELATION OF VARIABLES LISTED

Z »n g l=Z v 5 |l=Z= v 5 l= wn
n

Z v 5=z 0 o5 l= o o
1l

WITH MEASURES OF COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES.
A POSITIVE CORRELATION FAVORS HIGHER ABILITY OR SES.

AN "s" REPRESENTS THE STANDARD DEVIATION AMONG THE STUDIES LOCATED FOR A
PARTICULAR RELATIONSHIP.

AN "N" INDICATES THE NUMBER OF STUDIES LOCATED FOR A PARTICULAR RELATIONSHIP.




TABLE 9

BREAKDOWNS OF RELATIONSHIPS OF GENERAL ABILITY WITH MEASURES OF COGNITIVE
LEVEL, SCIENCE ACHICVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND
SUBJECT AREAS

GENERAL ABILITY COMB INED SCIENCE SCIENCE
(BY GRADE & SUBJECT) COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
ELEMENTARY SCHOOL r* = .46 r= .25 r= .14
(K-6) s* = .18 s = .20 s = .12
N* = 50 N= 9 N= 5
MIDDLE SCHOOL r= .49 r= .59 r= .12
(7-9) s= .30 s= .12 s= .13
N =19 N=5 N= 5
HIGH SCHOOL r= .46 r= .47 r= .21
(10-12) s = .20 s=  .% | s= .08
N = 32 N =14 N= 3
ELEMENTARY SCIENCE = 4] INSUFFICIENT | * = 12
s= .22 STUDIES s= .15
N = 3 | N=5
GENERAL SCIENCE r= .60 INSUFFICIENT | r= .24
' s = .22 STUDIES s= .17
N =15 N= 3
LIFE SCIENCE r= 47 INSUFFICIENT| r = .22
) s = .22 STUDIES s = .04
N =18 N =4
PHYSICAL SCIENCE r= .49 INSUFFICIENT|  INSUFFICIENT
s = .20 STUDIES STUDIES
N
*SEE TABLE 8




TABLE 10
BREAKDOWN OF RELATIONSHIPS OF LANGUAGE ABILITY WITH MEASURES OF COGNITIVE
LEVEL BY GRADE LEVEL AND SUBJECT AREAS
LANGUAGE ABILITY (BY GRADE & SUBJECT) _COMBINED COGNITIVE LEVEL
ELEMENTARY SCHOOL (K-6) r* = .55
s* = .19 oo e
[T
MIDDLE SCHOOL (7-9) r= 59 '
s = .16
- N= 3
HIGH SCHOOL (10-12) r= .47
1§ = 1
, N= 8
ELEMENTARY SCIENCE o r= .53
§ = .49
" = 5
GENERAL SCIENCE : “ r= .70
A s = .05
' N= 3
LIFE SCIENCE ’ r= .39
s = .12
1
N= 2
_PHYSICAL SCIENCE r= .55
s = Bl
N= 8
*SEE TABLE 8
.-




TABLE 11

BREAKDOWN OF RELATIONSHIPS OF MATHEMATICS ABILITY WITH MEASURES OF COGNI-
TIVE LEVEL BY GRADE LEVELS AND SUBJECT AREAS

MATHEMATICS ABILITY (BY GRADE AND SUBJECT)

COMBINED COGNITIVE LEVEL

ELEMENTARY SCHOOL (K-6)

r* = 47
s* = .09

N* = 10
MIDDLE SCHOOL (7-9) INSUFFICIENT
STUDIES
HIGH SCHOOL (10-12) r= .39
S = 1
N= 5
GENERAL SCIENCE r= .63
s = .29

PHYSICAL SCIENCE

.48

*SEE TABLE 8
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on the proportion of.students operating at various developmental levels and no
further statistical analysis.

Table 8‘shows that relationships between the selected ability measures
(general ability, language ability, and mathematics ability) and students'
science achievements are similar to those found with combined cognitive leyel
measures. The correlations range from .41 to .43 and are slightly lower than
those found with the cognitive measures. There is considerable variability
when the re]a?ionships are viewed by grade level, as illustrated in Table 11.
The relationship betweeq general ability and science achievement is lowest at
the elementary school level (r = .25). This correlation coefficient more
than doubles at the middle school level (r = .59) and decreases again by about
20% during the high school years (r = .47).

No further breakdowns of these data were possible as too few studies were
" found thai Tooked at general ability with specific science subject areas or
at Tanguage and mathematical ability. When few studies are available in viewing
a particufaf relationship or breakdown, results tend to be erratic, and inter-
pretation would be misleading. Where fewer thaﬁ three studies were found,

no results were reported.
The relationship between general ability and science attitudes is\Elso |

shown in Table 8. The correlation between one's general ability and science

attitude (r = .15) is roughly one-third as iarge as those .found between ability i

and cognitive measures or science achievement. This finding is consistent

across grade levels (see Table 11), although the relationship shows an increase

from middle school (r = .12) to high school studies (r = .21). Breakdowns by

elementary science (r = .12), general science (r = .24), and 1ife science

(r = .22) reinforce this apparent trend reflected in the grade level breakdown.
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TABLE 12

BREAKDOWN OF RELATIONSHIPS OF SOCIO-ECONOMIC STATUS WITH MEASURES OF COGNITIVE LEVEL,
SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND SUBJECT AREAS

COMB INED
SES +COGNITIVE SCIENCE SCIENCE
(BY GRADE LEVEL & SUBJECT) LEVEL ~ ACHIEVEMENT AT1ITUDES
ELEMENTARY SCHOOL (K-6) r* = .30 r= .20 r= .09
s* = .20 S = .12 s = .07
N* = 19 N= 9 N= 3
MIDDLE SCHOOL (7-9) r= .29 r= .26 r= .02
S = .09 S = .06 s = .12
N =12 N= 5 N= 5
HIGH SCHOOL (10-12) r= .28 r= .30 r= -.002
’ s = .07 s = .05 s = .12
N =14 N= 6 N=5
ELEMENTARY SCIENCE r= .24
s = 12
N= 9 INSUFFICIENT
GENERAL SCIENCE r= .32
s = .30 STUDIES
. N= 4
LIFE SCIENCE ' r= .29
s = .04
N= 4
PHYSICAL SCIENCE r= .23
s = 14
N= 4

*SEE TABLE 8
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FIGURE 1. THE RELATIONSHIP OF SES TO
SCIENCE ACHIEVEMENT AND SCIENCE ATTITUDES
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The variable socio-economic status {SES) included in most studies is

based either on father's income, average income of a school district, average
income of the area where students live, or measures considering several of
these factors. A positive correlation indicates that upper SES students
scored higher than lower SES students on performénce measures.

In Table 8 the relationship of SES with éhe combined cognitive measures,
science achievement, and science attitudes is summarized. The correlations
of SES with cognitive ﬁeasures and science achievement are .25 and .29,
respectively. These are approximately 4C percent smaller than correlations
reported for the relationship of general ability for the same performance

measures. The SES relationship with cognitive measures is constant across

-arade level and subject area (Table 12). However, the relationship between

SES and science achievement increases with grade level. This trend is similar

to that noted from Table 9 for general ability.

The correlation between SES and science attitudes (Table 8) is inconsequential
(r = .03) when compared with those between SES and cognitive measures and
between SES and science achievement. The breakdown of these relationships
shown in Table 12 indicates that the low correlation between SES and science
attitudes decreases from .09 in elementary school to -.002 in high school.
Correlations of SES to science achievement and science attitudes appear to

have an inverse relationship as grade level increases (see Figure 1).

GENDER AND RACE

The results of ail effect size analyses considered by this investigation
for these selected measures of student performance are summarized in Table 13.

Effect sizes ( A ) are the mean differences between groups divided by a measure




r—i ‘ 581 ' S

of pooled standard deviations for the groups.

In every case a positive effect size ( 4 ) favors the first group listed in
the comparison. In order to compare the influence of gender and race with
those of other student characteristics, it is useful to consider effect sizes
in terms of zero-order correlations. Correlations are reported in parentheses
on Tables 13 through 17.

Table 13 shows that males tend to score somewhat higher than females on
combined cognitive measures (4 = .13), science achievement measures ( 4 = .16),

. and science attitude measures { & = .08). The effect sizes reported for gender

by science attitudes are only half as large as those repgrted for gender by
science achievement. When these findings are broken down by grade level and
subject area (Table 14), severa] trends become apparent.

At the elementary school level, differences in effect sizes on the com-
bined cognitive measures (& = .06) and science achievement measures (& = .04)
are only about 20 percent as large as at the middle school level. At the middle
school level, males outperform females on both cognitive measures ( & = .23)
and science achievement measures ( 4 = .32). This difference decreases by
about 50 percent when student reach the high school level. At the high schooT
level males also score higher than females on cognitive measures ( 4 = .12)
and on science achievement measures ( & = .15)., MNo breakdowns were possible
with Piagetean cognitive level due to the limited number of codeable studies.

An entirely different relationship exists between gender and science
attitude. In elementary schocl males have more positive attitudes toward
science ( A = .18) than females. At the middie school level the reverse is

true, with females having more positive attitudes toward science (a=-.11).
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P TABLE 13

RELATIONSHIPS OF GENDER AND RACE WITH MEASURES
OF COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES

2

COMB INED COGNITIVE
COGNITIVE LEVEL SCIENCE - SCIENCE
LEVEL (PIAGET) ACHIEVEMENT ATTITUDES
GENDER A*=.13 (r**=.07§ INSUFFICIENT (r=.13) | 4=.16 (r=.09)| 4=.08 (r=.07
MALE/FEMALE |s*=.26 (s**=.14) | STUDIES Es=.23) s=.32 (s=.15)| s=.25 §s=.163
. N*=96  (N**=112) (N=4) N=45 (N=49) | N=31 (N=37)
e |58 0 RN
; s=, s=, s=. s=.07)1 s=.04 (5=.05
N=34  (N=35) INSUFFICIENT N=15  (N=15) | N=11 (N=11)
RACE A=.32  (r=,10) 4=.28 (r=.09)| 4=.05 (r= 023
ANGLO/HISPANIC|s=.12  (s=.08) s=.14 (s=.08)| s=.09 (s=.02
N=32  (N=32) STUDIES N=14  (N=.14)| N=11  (N=11)
RACE A=-.04 (r=-.03) T Ao - A= -
BLACK/HISPANIC[s=.13  (s=.07) gy %§=Ig;; =12 E§=Ig§;
N=30  (N=30) N=12 (N-12)°| N=11 (N=T1)

*A " 4 " ON THIS TABLE REPRESENTS THE EFFECT SIZE RELATIONSHIP OF PERSONOLOGICAL
VARIABLES LISTED WITH MEASURES OF COGNITIVE LEVEL, ACHIEVEMENT, AND ATTITUDES.

Y .
Seo00LED
AN"s" REPRESENTS THE STANDARD DEVIATION AMONG THE STUDIES LOCATED FOR A PARTICULAR

RELATIONSHIP.
AN "N" INDICATES THE NUMBER OF STUDIES LOCATED FOR A PARTICULAR RELATIONSHIP.

**SEE TABLE 8
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" TABLE 14

BREAKDOWN OF RELATIONSHIPS OF GENDER WITH MEASURES OF COGNITIVE LEVEL,
SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES 8Y GRADE LEVELS AND SUBJECT

AREAS o
COMBINED
COGNITIVE SCIENCE SCIENCE
(BY GRADE & SUBJECT) . LEVEL ACHIEVEMENT ATTITUDES
ELEMENTARY SCHOOL A*=,06 (r**=,05)] A=.04 (r=.04){ A=.18 (r=.10)
(K-6) . s*=.17 (s**=,11)| s=.15 (s=.09)] s=.25 (s=.16)
: N*=36  (N**=41) | N=16  (N=9) N=9 (N=11)
MIDDLE SCHOOL (7-9)] A=.23 (r=.08) A=,32 (r=.14)] 4=-.11 (r=-.01)
"s=,35 . (s5=.18) s=.47 (s=.22)] s=.37 (s=.18)
N=22  (N=25) N=11 (N=11) | N=7  (N=7)
HIGH SCHOOL (10-12)] &=.T2 (r=.07) | 8=.15 (r=.10)] 8=.12 (r=.07)
s=.24 (s=.1.) s=.27 (s=.15)] s=.13 (s=.14)
N=37 -  (N=45) N=17 (N=18) | N=15 (N=19)
ELEMENTARY SCIENCE | 4=.09 Er=.05g ) B8=-.08 gr=—.0?)
=,23 s=.15 s=.56 (s=.26
_59 (N=25) INSUFFICIENT N=5 (N=6)
GENERAL SCIENCE 4=.29  (r=.10) 8=37 (r=.14)
=.45 (s=.20) STUDIES s=.06 (s=.09)
N=10 (N=14) N=3 (N=4)
LIFE SCIENCE 4=,02 (r=.01)
52515 (s=.08) INSUFFICIENT
N=13 (N=14)
PHYSICAL SCIENCE 8=,30 (r=.15) STUDIES
‘ s=.28 (s=.15)
N=11 (N=11)
CHEMISTRY 8=.16 +(r=.09)
s=.28 (s=.15)
N=8 {N-13)

*SEE TABLE 13
**SEE TABLE 2
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This trend reverses again among high school students, where males again out-

scoré females on science attitude measures ( A = .12). This inverse relation-
ship for gender by cognitive and science achievement measures, and science
attitude measures is depicted in Figure 2.

Breakdowns by subject areas (Table 14) also show interesting results for the
relationship of gender to the three performance measures. The characteristic,
gender, in elementary science ( Ao = .09) reinforces the relationship found
for cognitive measures at the elementary level. The effects of gender in
e]ementary.science on science attitudes tends to conflict with the thbse
for gender with science attitudes at the elementary gfade level. It should
be noted, however that the standard deviation among these studies (sd = .56)

in e]enentar} science is quite large and based on only five studies. Further

study is recommended in the aree of male/female attitudes toward science at

the elementary school level. N

Studies of physical science, general\;Eigpce and chemistry show that

males score higher.than females, A = .30, &4 = .2§T\agq A = .16, respectively,

on cognitive measures. These conclusions are not app;;éht\fgz\fhe students

in Tife science classes. The effect size of .02 shows negligible differences

on cognitive measures., Males' attitudes toward science are more positive

than females' attitudes in general sgﬁence (a-= .37) and chemistry classes™
\\T“A\i .02). But females' attitudes were more positive in physical science

~.

c]asseéx( A= -.09). No further breakdowns were possible, due to insufficient
..

numters of stua?ésf\fqz science achievement and science attitudes.

Effect sizes for égmparisons of race groups (Anglo/Black, Anglo/Hispanic
and Black/Hispanic) on the three performance measures are shown on Table 13.
The summarized studies indicate that Anglos score higher than Blacks on cognitive

measures ( A = .42), science achievement measures ( A = .41), and science
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attitude measures ( A =.10). The effect $ize reported for race (Anglo/Black) by

science achievement and by cognitive measures. These findings are broken down by -

grade level and'subject area on Table iS.

Grade level analyses for race (Anglo/Black) by the three performance
measures are illustrated in Figure 3. Effect sizes for‘cognitive measures and
science achievement remaﬁg fairly constant across grade levels. A slight
variation from this trend is shown at the elementary school level for science

achievement where the.effect is approximately 20 percent smaller than at the

" higher grade levels. Science attitudes at the elementary school level are

more favorable for Anglo subjects than for Black subjects. These differences
in attitudes seem to dissipate by the middle school level”and begin to show
more favo*ab]e.attitudes for Blacks at the high scnool level.

Physical science and 1life science breakdowns show nearly identical effect
sizes (A = .37 and A = .34, respectively), indicating higher per%ormance on
cognitive measures by Aaglos than for Blacks. No other breakdowns were possible
due to.insufficient numbers of studies.

Effect sizes for Anglo/Hispanic race group comparisons on the three per-
formance measures indicate that Anglos score higher than dispanics on cognitive
measures (A = .32), science achievement measures (A = .28), and science
attitude measures (A = .05). (See Table 13).

The effect size differences beiween races are consistently smaller when
comparing Anglos and Hispanics than when comparing Anglos and Blacks. It is
approximately 75 percent as large for cognitive measures, 65 percent as large
for science achievement measures, and 50 percent as large for science attitude
measures. As was seen with Anglo/Black comparisons, the effect size reported
for science attitudes (4 = .05) is only 15 to 20 percent as large as those
reported for cognitive and Science achievement measures. These findings are
broken down by grade level and subject areas on Table 16.
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TABLE 15

AND SUBJECT AREAS

BREAKDOWN -OF ANGLO/BLACK RELATIONSHIPS. WITH MEASURES. OF COGNITIVE
LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS

COMBINED

RACE-ANGLO/BLACK COGNITIVE SCIENCE SCIENCE
(BY GRADE & SUBJECT) LEVEL ACHIEVEMENT ATTITUDES 7
ELEMENTARY SCHOOL | A*=.43 (r**=.17)| a=.34 (r=.14)| 4=.40 (r=.03) _
(k-6) s*=,17 (s**=.06)| s=.07 (s=.04)| s=.69 (s=.05)

N*=1T  (W**=13) | N=§5  (N=6) | N=3  (N=3)
MIDDLE SCHOOL (7-9)% & =.42 (r = .19)| A=.46 (r=.20)| 4=.02 (r=.01)

s =.18 (s = .07)] s=.28 {.=.12)| s=.11 (s=.05)

N=12 (N=12) N5 (N=5) | N=4  (N=4)
HIGH SCHOOL (10-12) A.=.42 (r = ,15)| A=.42 (r=.15)! a=-.06 (r=-.02)

s =13 (s = .05)| s=.11 (s=.04)| s=.17 (s=.07)

N=11 (N=10) [ N=5  (N=4) N=4  (N=4)
ELEMENTARY | INSUFFI- (r = .13)

SCIENCE CIENT (¢ - o) ]
SISy = 9) INSUFFICIENT o

LIFE ... .| a=.3 (r=.12) ‘
SCIENCE .. ~ s= .12 (s = .04) STUDIES

N=4 (N=3) ‘
PHYSICAL SCIENCE | 4 = .37 (r = .15)

s = .05 (s = .01) ‘

N=3 (N=3)
*SEE TABLE 13 l

**SEE TABLE 8 §
227



FIGURE 3,

30
20
10

.00

EFFECT SIZE DUE TO RACE (ANGLO/BLACK)

.10

SATT.A

ELEMENTARY

THE RELATIONSHIP OF RACE (ANGLO/BIACK) TO COGNITIVE
MEASURES, SCIENCE ACHIEVEMENT, AND SCIEMCE ATTITUDES



TABLE 16

BREAKDOWN OF RACE: ANGLO/HISPANIC RELATIONSHIPS WITH MEASURES
OF COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES
BY GRADE LEVELS AND SUBJECT AREAS

RACE - COMBINED
ANGLO/HISPANIC COGNITIVE SCIENCE SCIENCE
(BY GRADE & SUBJECT) LEVEL ACHIEVEMENT ATTITUDES
~ ELEMENTARY SCHOOL  A*=.,35 (r**=,13){ A=.33 (r=.13)} A=.08 (r- 02)
(K-6)" s*=,16 (s**=.12)| s=.19 (s=.22)] s=.16 (s=.04)
N*=12  (N**=12) | N=6  (N=6) | N=3  (N=3)
MIDDLE SCHOOL (7-9) & =.33 (r = .09) | 8=.30 (r=.10)] 4=.02 (r=.01)
=05 (s = .04)| s=.06 (s=.06)} s=.06 (s=.01)
N=10  (N=10) N=4  (N-4) | N=4  (N=4)
HIGH SCHOOL (10-12) 4=.28 (r = .06)| 4=.20 (r=.04)] A=.07 (r=.02)
s=.12 (s = .03)| s=.08 (s=.02)] s=.05 (s— 02)
N=10  (N=10) N=4  (N=4) | N=4  (N-
LIFE SCIENCE A=.20 (r=.09) :
s=.08 (s=.09)
N=3 (N=3) INSUFFICIENT
PHYSICAL T A=.28  (r=.06)
SCIENCE s=.04 (s=.01) STUDIES
N=3 (N=3)

*SEE TABLE 13
**SEE TABLE 8
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Grade level breakdowns for race (Anglo/Hispanic) by the three performance

measures are further illustrated in Figure 4. This figure indicates that race -
(Anglo/Hispanic) differences on cognitive measures and science achievement
measures exhibit a slow but steady decline from elementary school to high school.
The small race (Anglo/Hispanic) differences on science attitude measures }emain
constant from elementary school to high school and are smallest at the middle
school 1level.

Anglos score higher than Hispanics on life science and physical science
measures ( A& = .20 and .28, respectively). Due to insufficient numbers of
studies available, no further breakdowns were phssib]e. ‘

Studies which compared the scores of Blacks and Hispanics show almost

no differences between the groups. On cognitive measures and in science achieve-

-.02 respectively).
.04).

ment Hispanics score slightly better (4 = -.04 and A

Science attitudes were slightly better for Blacks ( &

Breakdowns by Grade Level and Subject Areas for Blacks and Hispanics

are in Table 17. Effect size differences are much smaller for this race
comparison than those comparing Anglos with each of these groups. Across all
grade strata, differences remain constant on cognitive and science achievement
measures. The smallest differences occur at middle school age on the cognitive
and attitude scores and for elementary age students in science achievement.‘
More favorable attitudes of Blacks are evident at the high school Tevel. (See
Figure 5.) )

The differences in science subject ;reas-is also slight. Hispanics

scored better in 1ife science ( A = -.01); Blacks better in physical science

(4=.06).
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TABLE 17

BREAKDOWN OF RACE: BLACK/HISFANIC RELATIONSHIPS

WITH MEASURES OF COGNITIVE LEVEL, SCIENCE ACHIEVEMENT,
AND SCIENCE ATTITUDES BY GRADE LEVELS & SUBJECT LEVELS

Race Combined
Black/Hi spanic Cognitive Science Science
(By Grade & Subject) Level Achievement Attitudes
Elementary School A*=-.07 (r**=-.04)| A=-.01 (r=-.02) | 4=.01 (r=.003)
(k-6) s*= 15 (s**= ,09)| s= .20 (s= .12) $=.08 (s=.04)
N*="10 (N**= .10)| N=4  (t=4) N=3  (N=3)
Middle School A=-.004 (r=-.01) A=-.04 (r=-.02) A=-.002 (r=.01)
(7-9) s= .09 (s= .05) s= .01 (r= .01) s= .09 (s=.06)
N=10 (N=10) N=4 (N=4) N=4 (N=4)
Hi gh School A=-.06 (r=-.02) A=-.02 (r=-.0T) A=.T1  (r=.05)
(10-12) s= .14 (s= .06) s= ,17 (s= .09) s=.16 (s=.06)
N=10 = (N=10) N=4  (N=4) N=4 (N=4)
Life Science A=-.01 (r=-.01)
s= .13 (s= .07)
N=3 (N=3) INSUFFICIENT
Physical Science A=.06 (r=.03) STUDIES
s=.09 (s=.04)
N=3 (N=3)

*See Table 13
**See Table 8
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OTHER STUDENT CHARACTERISTICS

The correlations of all other student characteristics with cognitive
level, science achievement and science attitudes are reported in Table 18.
The comparisons of age, IQ total and reading with these student performances
are complete. For the other categories, fewer than three studies were found,
and results are not reported.

In Table 19, the breakdowns by grade and subject appear. Again, only
those areas with three or more studies are reported. Note that the student
characteristics that made up the combined ability variables are reported in
this table.

Definitions of student characteristics follow.

Age Correlations

Positive correlations on this predictor indicate that older students
are associated with high scores on the criterion. When younger students
scored higher on items, a negative correlation is recorded.

Anxiety Correlations

Anxiety was investigated in a very limited number of studies. A positive

correlation indicates a student has great anxiety for a particular science

subject or outcome measure.

Arithmetic Ability Correlations

Measures of basic arithmetic skills were incorporated into this category.

Excepted were studies which cempared higher math skills or SAT Math with
student science performances. High scores in arithmetic ability correlate
positively with high science outcomes.

Attitude Toward School Qorre]ations

Attitude toward school was investigated by few studies that compared

this factor with science outcomes. Positive attitude toward school when

oo
No N
Na



related to high achievement on science outcomes yields a positive correlation.

Attitude Toward Science Correlations

Attitudes toward science is a category of various science attitude
measures. A positive correlation indicates a positive attitude toward science
related to high achievement on other science outcomes.

Cogni tive Level Correlations v

Cognitive Tevel represents studies dealing with Piagetean Stage as related
to various science outcoﬁes. Measures of Piagetean level include paper and
pencil measures, small group interviews, and individualized assessmeq}s of
Piagetean skills. Higher level Piagetean abilities relate positively to high
achievement on science outcomes.

Homework -Correlations

The predictor homework is defined as the amount of time spent by students
studying at home. A positive correlation represents more time spent studying.
For this predictor, only one study was found.

IQ Correlations

IQ correlation includes various measures of general intelligence. This
was most often based on available high school records, the Lorge-Thorndike
or Otis-Quick Score intelligence measures. A positive correlation with the
critarion measure indicates a higher measured intelligence.

1Q Non-Verbal Correlations

"IQ non-verbal" measures are similar to those defined in the previous
section on IQ correlations. However, this includes only the mathematically-
oriented portions or forms of those tests. The cgrre]ation direction is defined

as with IQ correlation.




1Q Verbal Correlations.

) "1Q verbal" measures are similar to those defined in the previous section.
on IQ correlations. However, this includes only the non-mathematica]loriented
portions or forms of those tests. The correlation direction is defined as
with IQ correlations.

Interest Correlations

Interest was measured on_a number of tests of interest in science.
Strong ‘interest in science is positively related to high performance on
other science outcome measures.

» Internality Correlations

[

Internality correlations come from various measures of Tocus of control.
A positive correlation represents an internal locus of control related to high
performance on science outcome measures.

Language Correlations

Language is defined as those language skills measured by instruments
other than those included in studies on IQ verbal and SAT verbal. High
scores on the language measure correlate positively with high scores on the
performance measures.

Math Ability Correlations

Math ability includes those mathematical skills measured by instruments
_other than those on arithmetic skills, IQ non-verbal and SAT non-verbal tests.
Positi&e correlations with the performance measures represent a higher score
on the math ability measure.

Motivation Correlations

Motivation in science was investigated only in one study and at the
elementary school level. High motivation relates positively to high achieve-

ment with a science outcome.

—
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Number of Science Courses Taken Corre]afions

"Science courses" was a measure of the number of science courses taken
by student prior to involvement in a study. A positive correlation denotes
a greater number of science courses taken.

Reading Correlations

Reading represents any measure of reading skills. Positive correlations
with the performance measures indicate greater skills in reading.

SAT Math Correlations

“SAT Math" includes all studies involving math ability as measured by
the Scholastic Aptitude Test when compared® to measures of science outcomes.
High SAT Math score and high scores on science outcomes are positively
cor;elated.

SAT Verbal Correlations

"SAT Verbal" incorporates all studies investigating the relationship
of verbal ability as measured by the Scholastic Aptitude Test and student
outcomes in science. A positive correlation is in favor of a high score
on the SAT when compared to high science outcomes.

Science Background Correlations

“Science backgrotnd" is a rather loosely-defined characteristic. It
‘is sometimes measured by %urvey data and other times by school records or
actual measures of‘science backéround. Generally it is trying to determine
how many and‘what kinds of science-related activities students have been
exposed to other than 1n science classes. This includes a wide variety of
activities, such as visiting museums and zoos, tinkering, reading of science-
relatea books, etc. A positive correlation indicates a greater number of

science-related actiyities.

24y
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Se1f Concept Correlations

Self concept was investigated by several studies using various measures
of student self concept. A high self concept is positively related to hiQh

scores on science"‘ outcome measures.

Spatial Ability Correlations

Spatial ability was defined by various measures of student spatial
ability. A positive correlation indicates a strong spatial ability when
related to high scores on science performance.

study Skills Correlations

Study skills combined various measures of study habits. Self-reported
measures of amount of time spent studying and questionnaires asking infor-
mation concerning good and bad study habits were ihc]udéd. tuod study habits
or more time spent studying related positively to high scores on science

measures.
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TABLE 18

CORRELATIONS OF STUDENT CHARACTERISTICS WITH MEASURES OF COGNITIVE LEVEL,
SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES

Combined Cognitive Cognitive
Cognitive Level Level Science Science
Level (Bloom) (Piaget) Achievement Attitudes
Age L k=200 r=29 1 r=20 r=.15 1 r=.07
) s*=.25! $=.23 }  s=.13- 1 s=.18 1 s=.22
I N*=331  N=14 | N=6 ; N=15 1 N=6
Anxiety - INSUFFIICIENT .t STUDIES:
: : : i i
} ] t ] )
] ] ] ] |
Arithmetic | r=.521  r=.37 | Insufficienti r=.77 1 -No
Aoility 1 s=.261  $=.09 | Studies’ | s=.27 i Data
i N=8 1 N=5 : N=3 i
! } ! ] )
Attitude | Insufficient i No ? Insufficient; No
Toward : Studies : Data E Studies 1 Data
School I I I i |
! J ] ] !
Attitude | r=.32 i Insuffi- | Insufficient: r=.23 1 Insufficient
Toward I s=.24 1 cient 1 Studies | §=.22 : Studies
Science : =11 : Studies ! ; N=7 :
Cognitive’ |  r=.55 E r=.51 ; No i r=.59 | Insufficient
Level ; =.10 | s=.11 1 Data | s=.06 i Studies
| W8 N L
Homework | INSUFFIICIENT } STUDIES:!
: : : i i
| ] ] ] }
: : ! ! H
1Q | r=44t o r=47 1 r=.44 i r=.42 1 r=.16
Total boos=.2] s=.18 1+ s=.25 : §=.22 1os=.11]
1 ON=69 @ N=30 ! N6 : N=27 1 N=11
10 T r=.55 1  r=.5% I Wo I Tnsufficient! Insufficient
Nonverbal |  s=.08! s=.05 ! Data A Studies ! Studies
| =8 | N=5 | ' i
IQ E =.57 E r=.63 E No E Insufficienti Insufficient
Verbal boos=T7 s=.11 ! Data ! Studies '  Studies
L N8 N5 i |

*See Table 8
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TABLE 18 con't

CORRELATIONS OF STUDENT CHARACTERISTICS WITH MEASURES OF COGNITIVE LEVEL,
SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES

Combined Cognitive Cognitive

Cognitive Level + Level Science Science
Level ' (Bloom) , (Piaget) _Achievement __ Attitudes

Interest ¢ r*=,06 ! r=.08 ! No : Insufficient

E s*=,03 E $=.02 3 Data E Studies

i iy N*=6 | N=3 i i i

Internality! r=/50 5 I?sgifi-i Yo 5 Insufficient

i SE. ; cie i i Studi

i Ne4 | Studies ! E t R
Language . i r=.52 3 r=.57 3 Insufficient E r=.38 i No

bo.s=,15 + s=,12 1 Studies 1os=.19 t Data

i Ns13 ! N=8 L N=5 ;
Math b or=45 1 r=57 1 No P p=.4] P r=.09
Ability ' s=,19 !} s=.01 ! Data bos=.20 I 5=.28

bONs15 F N=3 bH=1T P N=3

1 L 1 L '
Motivation | 1 INSUFFICIENT! STUDIEIS

A e ; 1
Science : ' INSUFFICIENT! STUDTIE!S
Background ! ' : : l

E L | : :
Number of ! r=.24 |} r=.20 |} Insufficient Studies ! Ingufgicient
Science ios=.13 | s=.07 |} ' ! tudies
Courses ! N=8 E N=7 H i i
Taken : : : ' '

¥ ] — 0 :
Reading ! r=.44 ! r=.36 ! r=.40 L p=.26 L =113

i s=.29 | s=.19 | s=.29 | s=.40 ! $=.23

i N=21 i N=6 ' N=3 ' N=14 ! N=3

—+- i 1 + |
SAT ! r=.36 ! INSUFFICIENT, DATA ! No
Math ios=.12 | H ] ! Data

s s i s
SAT-Verbal ! r=.43 ! INSU?FICIENTESTUDIEéD%

1 S=. ; : i ; Uata

B : : :

. T T t i i .
Self por=.24 7 r=.18 | No or=.29 i Insufficient
Concept i s=.16 { s=.13 | lata boos=.19 ! Studies

; N=8 1 N=3 ; i N=4 :

1 1 1 1
Spatial 1 r=.44 1T r=29 1 No | Insufficient 1 No
Ability 1+ s=.22 1 s=.16 i Data ' Studies | Data

p N=5 ; N3 | i :

'S tudy ) r=51 | r=50 i INSUFRICIENT STUDIES
Skills bos=.14 1 s=.14 i : !

R : :
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TABLE 19
BREAKDOWNS OF RELATIONSHIPS OF STUDENT CHARACTERISTICS WITH MEASURES OF
COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND
SUBJECT AREAS
‘AGE COMBINED . SCIENCE SCIENCE
(BY GRAD:. & SUBJECT) COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
* T ol T
Elementary School | r* = .30 : r=.,20 i Insufficient
(K-6) E s* = |19 ' s =.15 i Studies
i N* = 16 : N=28 :
Middle School E r= .42 AT' Insufficient E Insufficient
(7-9) E ; = %33 ! Studies ! Studies
= 1 )
1 ] ]
X High School L p =00 i r=.02 1 or=-.02
(10-12) ! s = .12 ! s=.14 ' s= .08
L ON=09 i N=5 I N=3
| 1 1
Elementary Science ! r=.2 . ! No 1 Insufficient
d s = .23 ! Data | Studies
; N=18 ' !
! —t 1
General Science ! r=.33 ! Insufficient | Insufficient
! s = .30 ' Studies i Studies
LN a
ARITHMETIC ABILITY
(BY GRADE & SUBJECT)
Elementary School |  r = .42 ! Insufficient No
(K-6) ' s = .04 ! Studies ! Data
| N=25 i !
1 b S
Chemistry E r= .56 E - WO DATA-
] S - 029 1 1
' N=3 ' :
ATTITUDE TOWARD SCIENCE
(BY GRADE & SUBJECT)
High School ; r = .34 : r=.20 i Insufficient
(10-12) 5 s = .27 E ; = é27 : Studies
1 N =6 1 = :
] ' ]
General Science | r= .48 ; No |
i s = .23 i Data E Insufficient
! N=3 Il : Studies
Chemi stry ; r= .27 | No ' Insufficient
. § = .23 i Data E Studies
| N=3 | |
1 ] 1

*See Table 8 251
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TABLE 19 (cont.)
BREAKDOWNS OF RELATIONSHIPS OF STUDENT CHARACTERISTICS WITH MEASURES OF
COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND
‘SUBJECT AREAS
COGNITIVE
OF DEVELOPMENT ~ COMBINED SCIENCE SCIENCE
(BY GRADE & SUBJECT) COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
i ' :
Elementary School ' r<= .53 E Insufficient ! No
(K-6) ! s¢= .11 : Studies 1 Data
! N“= 5 ! ;
] I Ey +
Elementary Science ! r=.50 E No i No
: s =.14 ! Data ! Data
| N=3 ' T -
General Science E r = .61 E No E No
i s = .03 ! Data ! Data
: N=3. i |
IQ
(BY GRADE & SUBJECT)
Elementary School E ro= .42 i r=.24 1 r=.19
(K-6) ! s = .20 : s =.14 s = .12
! N =27 : =8 I N=3
Middle School ! ro= .43 ; r=.59 L r=.02
(7-9) ! s = .19 ! s = .13 : s = .13
: N = 14 | N=5 1 N=5
High School ! r= .46 i r=.44 1 r=.2]
(10-12) : s = .24 ! s = .23 s = .08
| N =19 5 N=11 | N=3
Elementary Science | ro= .38 | No E r=.12
| s = .20 : Data ! s =.16
| N =29 ' H N=4
] ] J
General Science : r= .54 : No ' Insufficient
| s = .20 i Data : Studies
3 N=29 i i
Life Science : r= 49 i N | r=.22
i s = .24 : Data : s = .04
BT N | n-d
Physical Science ! —r = .Y ! No i No
: s = .19 ! Data | Data
' N=4 ! !
Chemistry . r= .42 ' No ' No
i s = .22 : Data ! Data
| N=25 i ;
*See Table 8
252
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TABLE 19 (con't)

BREAKDOWNS OF RELATIONSHIPS OF STUDENT CHARACTERISTICS WITH MEASURES OF
COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND

SUBJECT AREAS

IQ NONVERBAL COMBINED SCIENCE SCIENCE
(BY GRADE & SUBJECT) COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
Elementary School E r* = 52 E Insufficient E Insufficient
(K-6) | s* = .09 ! Studies ' Studies
: N* =35 ! |
IQ VERBAL
(BY GRADE & SUBJECT)
Elementary School E r = .58 E Insufficient E Insufficient
(K-6) : s = .21 A Studies ! Studies
’ i N=4 | !
High School f r = .52 E Insufficient E No
(10 - 12), ! s = .12 : Studies : Data
i N=3 : |
Chemistry i r = .56 E Insufficient E Insufficient
! s = .07 ! Studies t Studies
1 N=23 1 1
] ] ]
INTEREST
(BY GRADE & SUBJECT)
Middle School j r = .06 i Insufficient | No
(7 -9) " s = .03 | Studies ! Data
L s
Physical Science l N=.06 i Insufficient | No
: s = .04 | Studies i Data
' N=4 ' :
LANGUAGE ABILITY
(BY GRADE & SUBJECT)
Elementary School i r = .53 | r= .28 | No
(K-6) | s = .17 E s = .26 | Data
| N =9 : N=3 ;
Elementary Science ! r= .48 E No i No
: s = ,3] ! Data ! Data
, N=3 : :

*See Table 8




TABLE 19 (con't)

BREAKDOWNS OF RELATIONSHIPS OF STUbENT CHARACTERISTICS WITH MEASURES OF
COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND
SUBJECT AREAS.

LANGUAGE ABILITY "COMBINED SCIENCE SCIENCE
(BY GRADE & SUBJECT)  COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
] T T
N ] } !
Elementary School ! r* = .54 i r= .28 | NO
- ! * = = !
(tes) Cwos b RIE L om
1 1 1 h
Elementary Science |  r = .48 ! NO LN
N : DATA | DATA
] ] ]
(] ] ]
MATH ABILITY
(BY GRADE & SUBJECT)
I T T
Elementary School : r = .53 i |
(K-6) , s = .28 E INSUFFICIENT  STUDIES
: N=3 1 ]
High School E r= .45 E r= .43 E Insufficient
(10-12) i s = .13 E s = .15 i Studies
i N =10 1 N=7 i
Elementary Science i ro= .42 § NO } Insufficient
i ; : é19 ﬁ DATA E Studies
1 | ]
Physical Science ! r = .44 i Insufficient | Insufficient
E s = .10 5 Studies 1 Studies
] N = 3 1 :
) ] ]
# OF SCIENCE COURSES
TAKEN
(BY GRADE & SUBJECT)
Hig? Scho§1 ! r=.18 ! NO i r=.03
10-12 ' s = .09 ' : s = .08
boN=6 ! DATA I N=3
READING ABILITY
(BY GRADE & SUBJECT)
Elementary School 1 r = .38 Pors Zg i INSUFFICIENT
K-6 I s =.30 I s = . ]
(k-6) I A | STUDIES

*See Table 8
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TABLE 19 (con't) ~

BREAKDOWNS OF RELATIONSHIPS OF STUDENT CHARACTERISTICS WITH MEASURES OF
COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND
SUBJECT AREAS

READING ABILITY COMBINED SCIENCE SCIENCE
(BY GRADE & SUBJECT) COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
Middle School ; r*= .62 ; r= .62 ) Insufficient
(7-9) : s*= .27 : s = .26 I Studies
y  W- 5 ,  N=s
High School ; r= .43 ; r= .47 1 Ipsufficient
?]0']2) ! s = .25 ! s = .29 : Studies
! N=5 ! N=24 !
. ] T . ! . e
Elementary Science | r=.34 ! MO ! Ingugg1c1ent
. : =, ' ' tldies
onls® ;o i
General Science E r= .62 E NO | Insufficient
- s = .34 l ' Studies
E N = 4 E DATA |
Life Science i or= .{o i NO ; NO
] s = .12 ] ]
E N = 3 E DATA E DATA \
Chemistry i r=.3 5 NO i NO \
I s = .15 ! !
I N=3 : DATA : DATA
} [ }
SELF CONCEPT
(BY GRADE & SUBJECT)
Middle School I r=.3 Por=.3% i NO
(7-9) I s = .15 : s = .15 !
o N=3 : N=3 | DATA
High School i r=.19 i NO i Insufficient
(10-12) : s =.14 ! ! Studies
; N =4 ; DATA :
Life Science E r=.3% E Insufficient E Insufficient
! s = .11 ! Studies ' Studies
] N=4¢ ' :

*See Table 8
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TABLE 19 (con't)

BREAKDOWNS OF RELATIONSHIPS OF STUDENT CHARACTERISTICS WITH MEASURES OF
COGNITIVE LEVEL, SCIENCE ACHIEVEMENT, AND SCIENCE ATTITUDES BY GRADE LEVELS AND
SUBJECT AREAS

SPATIAL ABILITY COMB INED SCIENCE SCIENCE
(BY GRADE & SUBJECT)  COGNITIVE LEVEL ACHIEVEMENT ATTITUDES
T L \
Hi?h Sch?ol b x4 INSUFFICIENT | NO
10-12 i sx= .00 | '
i Ne=5 STUDIES |  DATA
<t 1 1
STUDY SKILLS
(BY GRADE & SUBJECT)
1 [] L
E]eme?tar{ School ! r= .54 ' INSUFFICIENT E NO
K-6 bos=l11 ! !
: L N=5 ! STUDIES !  DATA
- 1 ]
i
Elementary Science | r= .52 ! NO | INSUFFICIENT
I os=.20 | STUDIES
I N=4 : DATA !

*See Table 8
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OTHER STUDENT PERFORMANCE RESULTS

The grid which follows, Table 21, illustrates student characteristics/
performance topics for which coding of science education studies was possible.
Results are thenpresented alphabetically by category of student performance
in Table 22. The reader is cautioned to carefully study the results, as some
areas have only one or two studies and large standard deviations.

Studies in which students' race or gender was compared with some
science outcome are reported as effect sizes and as correlations. All other
results are correlations. Deltas and r's should not be compared. In some
cases, the number of studies for which deltas and correlations are reported'
for an area of student performance do not agree. Without knowing the number
of subjects of a gender or race, it is not possible to calculate A.

Researchers in this area are encouraged to fill in the blanks on the
grid or conduct more research in areas where the number of codeable studies

was Tow.
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SUMMARY

Combined Cognitive Level.

The student characteristics that appear to be the best predictors of
cognitive level performance in science are Cognitive Level and IQ-nonverbal
(r=.55). Other variables with higﬁ:corre]ations are Language Ability
(comined, .53), Arithmetic Ability (r=.53), Mathematical Ability (combined,
.51), Study Skills (.51), Internality (.50) and General Ability (.47). <

At the elementary school level, the best indicators of a student's
cognitive science outcome are 1Q-verbal (.58), Language Ability (combined,
.55), Study Skills (.54), Cognitive Level of Development (.53) and IQ-nonverbal
(.52). Reading Ability (.62) and Language Ability (combined, .59) were the

highest correlations for junior high school pupils in this area of performance.

For the senior high schodl age IQ-verbal correlated .52 with combined cogni-
give level, followed by Language Ability (combined, .47), General Ability and
IQ total (.46), and Spatial Ability (.44).
Student characteristics which seem to be good predictors of cognitive
Tevel by subject area appear in Table 20.
Table 20

Highest Correlations Between Student Characteristics
and Combined Cognitive EFVE]’ Breakdown by Subject Areas

.U ) é E.\

490 > >4 ‘o g

@ 1558 I3 £ | &2 |2z |22

5T 299 |5= g = | 2% |5% |32

t2 (233 |53 |g | ¢ | 53 | 5%5% |3
Elementary Science X .50 X X X .53 X X .52
General Science X .61 X 54 X 70 .60 |].62 X
Life Science X X .47 1.49 X X X .70 X
Physical Science X X X .54 X 55 .48 X X
Chemistry .56 X X 42 .56 X X X X
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Cognitive Level (Bloom)

The student characteristics with the strongest relationships to cognitive
science measures were IQ verbal (.63), language ability and IQ non-verbal
(.56), cgnitive level (.51) and general ability (.48).

Cognitive Level (Piaget)

IQ (.44), reading ability (.40), general ability (.38) and language
ability (.30) give the best indication of student performance in this area.

Science Achievement

The best predictor of this combined category of student'sscience grades l
and science achievement test scores is arithmetic aility (.77). cognitive
level (.59), general ability (.43), math ability and IQ (.42), and language
ability (combined, .41) also have moderate correlation with science
achievement.
In the grade level breakdowns, general ability had the strongest relation-
ships with combined science achievement. Elementary, middle and secondary

school correlations are .25, .59 and .47, respectively.

Sgience Attitudes

Compared with other correlations of student characteristics with their
performances, those with science attitudes appear low. IQ (.16), eneral
ability (.15) and reading ability (.13) were the high correlations in this
area. When analyzed by grade and science subject area, the best predictor
is geéneral ability. The correlations follow, grade level: elementary (.14),
middle (.12), secondary (.21); science subject: elementary science (.12),
general science (.24) and Tife science (.22).

Gender and Race

One's sex and the societal and environments?! influences regarding it

and one's race are poor indicators of science performance.

2510




Race: ANGLO/BLACK has more influence than sex on cognitive and science
achievemeng outcomes, but the correlation comparing race: ANGLO/HISPANIC or
BLACK/HISPANIC are about the same or smaller.

In some cases, gender is as good a predictor of students' science
attitudes as any other student characteristics. Males at the elementary -
school Tevel or in general science classes seem more likely to have more
favorable attitudes than females in the same grade_or class. (Correlations
equal .10 and .14, respectively.)

Conclusion

This report summarizes the information currently available concerning
the relationship of student characteristics with student performance. Other
student characteristics and performances were investigated and appear in
Appendix C. While interesting, relationships between student characteristics
and performance were found, it should be kept in mind that these differences
are not always consistent across grade levels and school subjects. In many
cases too few studies have been conducted to develop breakdowns of interest.
Areas where few studies are available, such as the relationship of student
characteristics with student attitudes.and with Piagetean development,

indicate some possibly fruitful areas for future research.
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RELATIONSHIPS OF STUDENT CHARACTERISTICS WITH OTHER MEASURES OF STUDENT PERFORMANCE

613

TABLE 22

STUDENT PERFORMANCE: AFFECTIVE LEVEL

Student Characteristic

= .1600 A = .2240
=0 s =0
=1 N =1

TOWARD METHOD OR SYSTEM

Gender r
S

N

ATTITUDE
IQ r

.2000
= 0.
= 1.

Ay 'ITUDE TOWARD SCIENCE AND THE SCIENTIST

Age r = -.0120
S = . 1252
n = 5.
Cognitive Level of
Development
r = -.1700
S = 0.
n = 1.
Gender r=.0400 3 = .0880
s=.1360 s = .1634
N=14 n 10.

0o
b
9
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TABLE 22

ATTITUDE TOWARD SCIENCE AND THE SCIENTIST (cont.)
STUDENT CHARACTERISTICS

1Q r = * .2100
S = .0636
n = 5.

IQ Verbal r = .0700
S = 0,
n = 1

1Q Non-Verbal r = .0300
S = 0.
n = 1

Internality r = . 3200
S = 0.
n = 1

Math Ability r = .2150
s = .2475
n = 2.

Number of Science
Courses Taken r = .5800

Race: Anglo- Black r = .0500 A = .1150

s = .,0141 s = ,0212
N =2 N =2
Race: Anglo-
. Hispanic r = .0150 A = .0650
) s = .,0071 s = .0354
N =2, N= 2
2R4




615

TABLE 22 (cont)
STUDENT PERFORMANCE: ATTITUDE TOWARD SCIENCE AND THE SCIENTIST (CONT.)

Race: Black-Hispanic r=-.0250 A =-.0600
s = .0071 s = .0283
N= 2. N = 2.
Race: Other-Anglo r = -.0050 A =-.0300
s = .0071 s =0
N= 2. N =
Race: Other-Black r = .0250 A = -.090
s = .(JT71 s = 0141
=2 N=2
Race: Other-Hispanic r = .0250 A= .0350
s = .0212 s = .0354
=2 N =2
Reading Ability r = .2200
S = 2404
« n = 2
Science Background r = .1000
S = 0.
- n =1
Self Concept r = .2600
S = 0.
n =]
Socioceconomic Status r = -.0667
S = .71102
n = 3.
Study Skills r = ,5200
S = 0.
n = ]




TABLE 22 (con't)

STUDENT PERFORMANCE: ATTITUDE TOWARD SCIENCE CLASS,

INSTRUCTION, CR SCHOOL

STUDENT CHARACTERISTICS

]

Age r = .4600
s =0.
n =1.
Attitude Toward Science r = .5700
s =0.
n =1.
Gender r = .0630 A= 1189
s = .1296 s = .2330
N =10. N= 9
IQ r = .1800
s = .1273
on =2
Interest r = .4100
s =0.
n =1.
Internality r = .2600
’ s =0.
n =1.
Number of Science Courses
Taken r= -.0500
s= 0.
n= 1.
Race: Anglo-Black
r = -.0167 A =-.0433
s = .0379 = .0945
n = 3. N=3
Race: Anglo-
ispanic r = 0067 A = -.0167
s = .0289 = .0666
n =3. N=3
2FR§



TABLE 22 (con't)

A

STUDENT PERFORMANCE: ATTITUDE TOWARD SCIENCE CLASS, INSTRUCTION
OR SCHOOL (CON'T)

STUDENT CHARACTERISTICS

w

|
Race: Black-Hispanic r = ,0100 A
s = .0700
n =3. N
Race: Other-Anglo r= -.0167

A =-,0167
s = .0569 s = .1601
n= 3. N = 3.
Race: Other-Black r = -,0067 A =~ ,0300
s = .0208 s = °0755
n=3. N = 3.
Race: Other-Hispanic r = .0000 A =0.
s = .1311 = ,2193
n =3, N = 3.
Socioeconomic Status r= .1033
s = ,0252
n=3
CHANGE IN ACHIEVEMENT
Gender r = ,0800 A= .1120
s = 0. = 0.
n=2, N =2

COGNITIVE LEVEL - KNOWLEDGE

Age r = 2071
s = .2641
n=17.

Arithmetic Ability r = .4100
s = .0440
n=4,

2Ry
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TABLE 22 (con't)

STUDENT PERFORMANCE: COGNITIVE LEVEL - KNOWLEDGE

Attitude Toward Science r= .1600
s = 0.
n=1
Cognitive Level of r = .5900
Development =
s = 0.
n= 1
Gende: r = .0606 = 0632
s = .1411 = .,2136
n =18. = 2.
1qQ r = .499?2
s = .2005
‘ n =13.
1Q Non-Verbal r = .5600
s = .0515
n=>5.
IQ Verbal r = .6700
= ,0668
n = 4.
Internality r = .7000
s = 0.
n =1
Language Ability r= .5483
s = L1111
n==~6.
Math Ability r = .5150
s = .0071
n=2.




STUDENT PERFORMANCE :

Student Characteristic

TABLE 22 (con't)
COGNITIVE LEVEL - KNOWLEDGE (continued)

Number of Science Courses r=.2900
Taken -
s = 0.
n=1
Race: Anglo-Black “r=.1500 A= .3733
S = s = .0306
n= N = 3.
Race: Anglo-Hispanic r= .0633 A= .2733
s = .0153 s = .0569
n= 3. N= 3.
Race: Black-Hispanic r=-.0100 A =-.0100
s = .1058 s = ,2272
n= 3. N= 3.
Race: Other-Anglo r=-.0267 A = -.0800
s = .0379 s = .0917
n= 3. N= 3.
Race: Other-Black r=,1367 A= .2933
s = .0961 s = .1102
n= 3. N = 3.
Race: Other-Hispanic r= .67 o= .1933
s = .0569 s = ,0351
n= 3. N= 3.
Reading AbiTity r= .3833
s = ,2098
n= 3.
SAT Scores: Math r= .2300
s = 0.
.n= 1.

2R
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TABLE 22. (con't)

STUDENT PERFORMANCE:  CGuNIVIVE LEVEL - KNOWLEDGE (cont.)

SAT Scores: Verbal r = .3300
s = 0.
n=1,

Science Background r = .0900

=, .0849
n =2.

Socioeconomic Status r = .3717

s = .2083
n =6.

Spatial Ability r = .2950
s = .1909
n =2,

Study Skills r = .5850
s = ,0661
n =4.

COGNITIVE LEVEL - COMPREHENSION

Age r= ,3375 :
: s = .,1926
n =4,
Arithmetic Abi]ity r= .2200 *
s = 0.
n="1,.
Attitude Toward r= .2400
Science s =0
n=1
Cognititive Level r = .4867
of Development s = .1405
n=3.

P

YARNL




TABLE 22 (continued)
" Student Performance: COGNITIVE LEVEL - COMPREHENSION (cont)

Student Characteristics

Gender r= .0745 A= 1778
s = .,0795 = ,0638
n=11. =9

IQ r=.4300
s = 177
n= 8.

/

Interest r = ,0700 f
s =0
n= 1

Language Ability r = ,5200
s=0
n= 1

Math Ability r = .,4900
s =0
n:

Number of Science r = .2900

Courses Taken s = .0424
n= 2

Race: Anglo-Black r = ,1475 A= .3000
s = ,0695 = ,1030
n= 4, n= 4,

Race: Anglo-Hispanic ,

r = .0600 A= .2500

lad
2

n




/gtudent Performance :

/

// Student Characteristics
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— - TABLE 22 (continued)

COGNITIVE LEVEL - COMPREHENSION (cont)

Race: Black-Hispanic r -.0367 A= -.0733
S .0231 s = .0462
n 3. N= 3.
Race: Other-Anglo r -.0567 A= -.1467
S .0723 s = .0551
n 3. N= 3.
Race: Other-Black r .0400 A = .2367
S ~.1058 s = .0757
n 3. N= 3.
Race: Other-Hispanic r .0533 A= .1633
S . 1266 s = .0306
n 3. N= 3.
Reading Ability X .2200
S .0566 -
n 2.
Self Concept X .2500
S 0.
n 1
Socioeconomic Status r .1825
S .1150
n 4.
Spatial Ability r .2800
S 0.
n 1
Study Skills r .3350
S .1344
n 2.
T2



hl 623

TABLE 22 (continued)

STUDENT PERFCRMANCE: COGNITIVE LEVEL - APPLICATION )
Student Charactéristics
Age r = .4200 |
s = ,0889
n= 3 ' |
Gender r= 1175 A= _.2100
s = ,0845 s = .1661
n= 8. N= 8
1Q r= 4283
s = ,0875
n= 6.
IQ Verbal r= L4590 ‘
s = 0. |
. n='|. |
Interest r = .0700 ‘
s = 0,
n= 1.
Internality r = .5200
s = 0,
n= 1
Number of Science r = .1167
Course$ Taken s = .05]3
n= 3
Race: Anglo- r= 1767 A= .4333
Black s = .0153 s= .058
n= 3. n= 3.
Aqg]o—_ r= .0800 A= .3300
Hispanic ¢ . 4100 s = .0520
n= 3. N= 3.
B]ack—' r= -.0533 A= -.1033
Hispanic ¢ - go15 s =  .0473
n="3, N= 3.




TABLE 22 (continued)
STUDENT PERFORMANCE: COGNITIVE LEVEL - APPLICATION (cont)

Student Characteristics

Race: Other-Anglo r = -,0467 A=-,1533
s = .0473 s = .0709
n= 3. N=3.

- Race: Other-Black r = ,0833 A= ,2800
s = .0306 s = .0917
n= 3. N=3. ‘ )

Race: Other- r=. .1033 A= 1767
Hispanic ¢ - osg6 s = .0451
n= 3 N= 3.
Self Concept r= -,0200
s = 0.
n= 1. 5
Socioceconomic r= ,3250
Status s = -1498
n= 4,
COGNITIVE LEVEL - HIGHER LEVEL SKILLS
Gender . r=.,0533 A= .0983
¢ s = .058 s = .1165
. n= 6. N=6.
I1Q r = .5467
; s = .1380
n= 3.
. Interest r = .0900
Ca s = 0.
n= 1,
Language Ability r = .7600
s = 0.
n= 1.
Number of Science r =- .1800
Cpurses Taken s = 0.
n= 1.

5
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\
TABLE 22 (continued) ' < \
STUDENT PERFORMANCE: COGNITIVE LEVEL - HIGHER LEVEL SKILLS (cont\.) )
Student Characteristics : A
Race: Anglo-Btack r =  .1900 A= 5 .5067
: s = .0245 S = .0874
n= 4, N= 3.
Racé: Anglo- r= .0900 6= .3867
Mispanic: ot o3, s = . .0451 .
- ’ n= 3. n= 3,
Race: Black- r= -.0167 6= -.0533
dispanic o . o586 s = L1457
. n= 3. -N = 3.
Race 4 Other-Anglo r = 20433 4 = -.0967
s = .0681" 5 = .1443
) . n= 3. N= 3.
. Race: Other-Black r = .1600 . A= .4167
s = .0346 ‘g = . 1955
. n= 3. N= 3.
Race: Other: r=.1800 A = ..29€7
Hispanic ¢ . 1803 s = .1950
n= 3. N= 3.
Reading Ability r = .5800 T \
©os = 0. )
) n= 1. ‘
Science Background r =  .1500 1
‘ s = 0. 1
n: 1,
" Self Concept r= 2800
‘ s = 0. ‘ |
. n= 1. > ‘
Socioeconomic e = .3100 * }
Status s = .1071 ‘
n= 4, |
Study ‘SKi1ls r= 5200 _ .
‘ | ) s = 0., . ‘
n= 1.
.

2%
~}
!

Q i \ V)
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s TABLE 22 (continued).
STUDENT PERFORMANCE: COGNITIVE LEVEL (PIAGET)

Student Characteristics

Age r=.197
s = .1302
n= 6,
Arithmetic Ability r =  .1000 >
' s = 0.
n= 1,
Attitude Toward r=.,3100
Science s= 0.
n= 1.
TGender r= .1325 4 = -.0550
s = ,2310 s = .4455
n= 4, N=2
IQ r= .437
s = .2511
T - n= 6.
tanguage Ability r = ,2300
o s = .1697
\ n= 2,
) Number of Science r = .4100
Courses Taken s= 0. ;
n=_ \
Race: Anglo- r=.2200 . A= .4400
Hispanic s= 0 s = 0
n= 1. N= 1
< Reading Ability r= .4033 §
s = ,2909
r= 3.
SAT Scores: Math ~r = /6000 N
s = 0. ‘
n= 1, 3
SAT Scores: Verbal r = .4300
s = 0. i
N n= 1 . 3
Socioeconomic r=,3200
Status <= 0. 276
O
n= 1,
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TABLE 22 (continued)
STUDENT PERFORMANCE ; COGNITIVE LEVEL (PIAGET) (cont.)

Student Characteristics

Study Skilis r = .1000
) s = 0.
n= 1
CREATIVITY

Cognitive Level r=.3100
of Development _

s = 0.

n= 1. .
IQ r=.,1600

s.=  .0566

n= 2,

CRITICAL THINKING ABILITY

Attitude Toward r = .,6000

Science s = 0. .
n= 1

Cognitive Level r=.5800

of Develupment s = 0. ’
n= 1,

Gender r=.0267 A= -,0233
s = .966 s = . 3495
n= 3, N= 3

IQ r=,3967
s = .,1507
n= 6,

Interest r = .,0700
s = 0.
n= 1
DECISION MAKING SKILLS

Gender r = -,04C0 A= -.,0750

L0572 e S = 307
= 4, 275 N 4.
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TABLE 22 (continued)

STUDENT PERFORMANCE : DECISION MAKING SKILLS (cont)

Student Characteristics

IQ - r = -.0400
s = 0.
n= 1.

Race: Anglo-Black r = .2333 A=
s = .0751 s =
n= 3. N =

Race: Apg]o-. r=.2033 A=

_Hispanic s = .1966 s =
n= 3. N =

Race: BJack—. r= -.0600 A=

Hispanic s = .0700 g =
n= 3. N =

Race: Other-Anglo r = -.0333 A=
s = .0153 s =
n= 3. N =

Race: Other-Black r =  .0667 A=

. s = .1021 s =
n= 3. N =

Race: Other- r=.1433 A=

Hispanic s = 0321 s =
n= 3. N =

Socioeconomic r= .4500

Status s = 1992
n= 3.

PROBLEM SOLVING SKILLS

Age r=_.7300
s = 0.
n=_1.

Gender r=  .0100 A=

‘ s = .2516 5=
n= 3, N =

IQ r= .7100

= s=  .1838 0
~ ’8
n= 2.
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TABLE 22 (continued)

STUDENT PERFORMANCE: PROBLEM SOLVING SKILLS (CONT)

Student Characteristics

Math Ability = .,6/00

Reading Ability = .6400

Socioeconomic Status = .1900

= e T = D e T =R 2 B
1
o

PROCESS SKILLS

Age r = .2900
s = 528
n= 3.
Attitude Toward Science r =  .6200
s = 0.
n= 1.
Gender r = -.0037 A= 0557
s = .1176 s = .0862
‘n= 8 N= 7
IQ r - .3967
s = .3482 -
n= 3.
IQ Non-Verbal r=.6100
s = 0.
n= 1.
IQ Verbal r=.7300
s = 0.
n= 1.
Race: Anglo-81ack r= 1667 A= .2334
s = .0513 s = .0513
n= 3 N= 3




TABLE 22 {CONTINUED)
STUDENT PERFORMANCE: PROBLEM SOLVING SKILLS (CONT.)

Student Characteristics

Race: Anglo-Hispanic r = .0967 A = .4100
s = .0%1i5 s = .0300
n= 3. N= 3.
Race: Black-Hispanic r= -.0167 A= -.0033
s = .0751 s = .1290
n= 3. N=__3
Race: Other-Anglo r = -.0600 A= -.1767
s = .0700 5 = .0681
n= 3. - N = 3. .
“Race.. Other-Black r = .1600 A = 367
R s = .1418 s = L1210
n= 3. N= 3.
Race: Other-Hispanic r=.1833 A= .2333
s = .0603 5 = .0802
n=_3. N=_ 3,
Self Concept r=.2600 Socioeconomic Status r = .3300
s= 0 s = .0829
n=1 n =4

PSYCHOMOTOR/MANIPULATIVE SKILLS

Age r= -.0150
s = .1061
n= 2.
Gender r = -.0300 A= -.0500
‘ s=0 s= 0
n= 1. N= 1T,
IQ Nonvebal r=.2300
s=0
n= 1.
IQ Verbal r= .3100
s = 0.
n= 1.
Language Ability r = .2500
s = 0.
n= 1

( 250
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TABLE 22 (continued)

STUDENT PERFORMANCE: PSYCHOMOTOR/MANIPULATIVE SKILLS (cont.)

Student Characteristics

Math Ability

-~
1]
[9%)
[
o
o

SCIENCE ACHIEVEMENT - GRADES

Arithmetic Ability r =  .7667
s =  .2673
n= 3.
IQ r=.2833
hﬁ, s = 1222 T
n= 3.
IQ Non-Verbal r = .5050
s = .1626
n= 2.
IQ Yerpal r= .3600
s = 1273
n= 2.
Internality r=.6200
s = 0.
n= 1,
Language Ability r = .5750
s = .0919
n= 2.
Race: Anglo- r=.2300 A= .4700
Hispanic s= 0 s = 9
n= 1. N =
Reading Ability r= .6433
) s = 2702
n= 3,
Study Skills r=.,5300 )
o s = 2121
n= 2, o
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* TABLE 22 {cont.)
STUDENT PERFORMANCE : SCIENCE ACHIEVEMENT - TEST MEASURES
Student Characteristics :

Age .1507

) .1806

15.

] Anxiety = -.3000

= 0.

= 1,

. Attitude Toward

School = .2100
s = .0849

n= 2.
Attitude Toward .2314

|

S5 wn x5 IS own =

-

-

Science
= .2239
= .5933

= .0569

Corpitive Level
of Development

.1622
. 3169
45.

= .0898 A
= .152]

= 49. -~ N
= . 7400

Gender

Homework

= .4400
= .2382
= 24.

= .0150
= .0212

1Q

Interest

= .1500
= 0. v

Internality

S v o3I o 3 I w350 wn sls v o5l n 5[ wn
"
—

289
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TABLE 22 (cont.)
STUDENT PERFORMANCE : SCIENCE ACHIEVEMENT - TEST MEASURES (cont.)

Student Characteristics

Language Ability r=.333
s = .1943
n= 3.
Math Ability r= .4127
s = .2014
n=11.
Motivation r=.3600
s = 0.
n= 1.
Number of Science r = .4800
Courses Taken s= 0.
n=_1.
Race: Anglo-Black r= .1620 A= .4060
s = .0733 s = .1734
n =15, N= 15.
Race: Ang’o-Hispanic r= ,083] A= 2646
s = .0773 s = .1294
n=13. N=13.
Race: Black-Hispanic r= -.0142 A= -.0217
s = .0772 s = .1360
n=12. N =12,
Race: Other-Anglo r= -.0192 A= -.0808
' s = .0312 s = .0901
n=12. N =12.
Race: Other-Black r=.1083 A= 2617
s = .0737 s = .1323
n = 12. N = 12,
Race: Other-Hispanic r=.1233 A= .1865
s = .0394 s = .0365
n=12. N=12.
Reading Ability r=.4100
s = .3444
n=11I1.

283
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TABLE 22 (cont)

SCIENCE ACHIEVEMENT - TEST MEASURES (CONT)

SAT Scores* Math o= .4300
s = .0283
n= 2.
SAT Scores: Verbal r = .4850
s = .0071
n= 2,
Science Backgrcund r= .2300
s = 0.
n= 1
Self Concept r= .2875
s = .1903
n= 4,
Socioeconoric Status r= .2486
s = .0941
n= 21.
Spatial Ability r= .6550
s = ,0212
n= 2.
_ - SCTENCE BACKGROUND
Gender r = .1000 A= .2560
s = .0573 s = .1819
n= 6, N = 5,
1Q r = .3400
S = .1697
/]
n= 2.
Race: Anglo-Black r=.,1033 &= .2533
s = .032] s = .0929
n = 3 N = 3.
Race: Anglo-Hispanic r = ,0600 A = .2533
s = .,0100 s = ,0926
\‘1 ‘ n = 3. N = 3.
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Student Characteristics

TABLE 22 (cont)

SCIENCE BACKGROUND (CONT)

Race: Black-Hispanic r = 0. s = 0.
s = .0173 s = .0436
n= 3. N= 3.
Race: Other-Anglo r = -.0467 A= -.1800
s = .0379 s = .0400
n= 3. N= 3.
Race: Other-Black r = 0. A= .0367
s = .0500 s = . 1266
n= 3. N= 3.
Race: Other-Hispanic r = .0200 A= .0233
s = .0800 s = .1050
n= 3. N= 3.
Socioeconomic Status r = .275
s = .0988
n= 4.
SCIENCE INTEREST
Gender r = .0863 A = .0025
s = .2524 s = .3995
n= 8. N =
IQ r = -.0250
s = .1061
n= 2.
Math Ability r = -.1600
s = 0.
n= 1
Race: Analo-Black r = -.0233 o= .2767
s = .0929 § = .8023
n= 3. N= 3.
Race: Anglo-Hispanic r = .0233 A = .0933
s.=  .0321 s = .1358
zzf?fs n= 3. N= 3.
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SCIENCE INTEREST (CONT.)

Race: Black-Hispanic r= .0600 A= .1500
s = .0458 s = .1114
n= 3. N= 3.
Race: Other-Anglo r= -.0067 A= .0200
- § = .0451 s = .2081
n= 3. N= 3.
Race: Other-Black r= -.0033 A= -.0367
s = .0416 s = .1626
n= 3. N= 3.
Race: Other-Hispanic r = .0600 A= 1067
s = . 1000 s = .,1861
n= 3. N =
Reading Abilityv r= -.0400
s = 0.
n= 1
Science Background r=.0300
s = 0.
n= 1
Socioeconomic Status r= .0200
s = L1512
n= ¢,
SELF CONCEPT
Gender r= .08090 A= . 1600
5 = .0829 s = .1192
n= 4, N= 4,
10 r= . 2300
s = 0.
n
Race: Anglo-Black r= .,0167 A = ,0433
S = L0231 s = .0635
n= 3. N=3.
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TABLE 22 (CONT)

STUDENT PERFORMANCE: SELF CONCEPT (CONT)

o]
Student Characteristics

.0667

(g
it

Race: Anglo-Hispanic r = .0167

Race: Black-Hispanic r = .0300 A= .0200

Race: Other-Anglo r = .0500 = .1100

s Race: Other-Black r= .0433 .1567

v >
it

Race: Other-Hispanic r=.1033 A= .1700 i
g

Socioeconomic Status r = .0567
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A CONSOLIDATION AND APPRAISAL OF SCIENCE META-ANALYSIS

The results of several separate but coordinatad meta-analyses of science

education research have been reported in the previous chapters. A1l the meta-

analyses were conducted as part of one project focused upon the research questions

receiving the most attention in the extant science education literature. This
chapter is directed to consolidating information on selected matters addressed
in two or more of the seharate meta-analyses and to examining the re]atiohship
between the results of these meta-analyses and other work of this nature
conducted by other researchers.

.A MACRO- OR MICRO- VIEW?

Meta-analysis can be applied to broad or narrow topics. In this project, \
most of the questions were quiée broad. For example, one meta-analysis was
directed at the full range of écience curriculum reform ﬁrojects of the third
quarter of this century, not jyst the results of studies of one particular
curriculum or evzn one genera]jtype. In another instance, instructional

i

systems in general were examined, not just one or two of the twelve systems
included in,thfs category. In a similar manner, all of the topics were

broad and potentially included many facets which individually could have been
the focus of a meta-analysis. Only in two instances (Lott, 1982 and Sweitzer,
1982) was a broad topic narrowed somewhat because of the large number of
studies potentially encompassed by the original question posited. Thus, the
predominant pattern in this science meta-analysis project has been to take a
macro-view rather than a micro-view,

The macro-view was taken to gain an overview of the results of science

education research; answers wéere desired at this level of generality. In

to
o
o
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addition, the macro-apﬁroach can, in principle at least, encompass all the
subquestions that may be found within the broader topic. The practical
limitation on this dual level approach may result from the need to sample the
Titerature on the broa; topic simply because it is too large to search out and
analyze in its entirety. What we Enow about sampling gives us confidence in
this approach with respect to the braoder questions, but it does mean that
the number of studies examined wit Fg%pect to some sub-question may be quite’
small. As a result, one may not be able to draw decisive conclusions about thé
sub-question even though information on the broad question is quite definitive,

The practical result of this situation for some of the major questions
addressed herein is that the subquestion information may be somewhat limited,

In other instances the subquestion information may be quite complete, particularly
in those cases where it was feasible to search out and analyze essentially all

the Titerature on the question. Other times the subquestion informatioq is

very limited due to the samp]%ng approach cited above and/or the 1imitedlnumber

of extant studies on the topic. ,

The impli:ations of limited subquestion information, where it exists, will
vary among subquestions and the particular individuals having an intere§t in
them. A researcher may view the information on a particuiar subquestioé as an
indication that it is a fruitful area for further empirical research, or an
indication that the area is not very intereéting. In this gnstance, Timi ted
subquestion information mdy be sufficient. On the other hand, a person interested
in conducting a meta-analysis on such a subquestion may decide to search out a
more extended data base for the given subquestion; either Qy locating the addi-
tional extant studies on the topic as defined or by expanding the question, such

as by adding other subject areas in addition to science, The practitioner seeking

guidance for educational practice from a meta-analysis may or may not have
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substantial information to guide deécision making, but has more than would have

been available from simply examining the original studies themselves.

~ EXPERIMENTAL REACTIVITY ‘
An examination of the total collection of meta-analyses conducted in

project shows a greater effect for experimental treatments than for
cantrol g*gups in the majority of cases, which raises the possibility of a
pervasive Hawthorne effect throughout the studies in the 1iteratqre. Seemingly
all treatments have some impacté do we have to discount the results by some
factor to allow for a bias due to reactive effects?

In general it seems that the amount of such discounting required is very
little. First of all, it should be noted that some treatments did not produce
a positive effect, Among instructional systems, for example, the media-based
systems did not produce positive coghitive comparisons, And even instruc-
tional systems overall only produced an average effect size of .10 standard
deviations,

In addition, review of the results of the curriculum project meta-analysis
in this context may be useful. Substantial effect sizes were found even though
most of these studies covered a lengthy period of time and often involved several
teachers., In other words, the positive effects were present even though the
conditions under which the studies were conducted would tend to attenuate the
results if a Hawthorne effect were the cause.

In summary, there seems to be little reason to discount the overall
positive effects of the meta-analyses of experimental scudie in any sub-

| stantial way because of an assumed Hawthorne effect.
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CROSS-QUESTION COMPARISONS o~
The meta-analysis process produces extensive data on many independent

variables. As a result there are a variety of topics for which useful data can
be found in two or more of the seven separate meta-analyses conducted as part
of this project. Several such topics will be discussed here including experi-
mental characteristics of the studies, inquiry teaching, teaching process skills,
teaching problem so]viﬁg and critical thinking, teacher edueatibn; gender
differences, and the number of variables used to describe a treatment.

Experimental Characteristics

Among the characteristics of the published research of possible interest ‘
are the quality of the studies, the foqp of publication and the year of publication.
Any relationship between these characteristics and effect sizes has important
implications for interpretation of the research results.

Quality of research stu“ies. A concern often expressed about the process

of meta-analysis is the possibi]itylthat research studies of both high and low
quality will be mixed together resulting in conclusions which look valid in the
aggregate but would not hold up if based only on the high quality studies. We
have followed the argument (Glass, McGaw, and Smith, 1981) that judgments of the
quality of research studies should be recorded and used in the final analysis to
determine whether or not the studies of different levels of quality lead one to
different conclusions. This approach is of considerable advantage in drawning
conclusions from a relatively small subgroup of studies dealing with a particular
independent variable not inc]udeg in all the research studies on a particular
topic. If the data of the meta-analysis indicates no sizable difference between
those studies of high and lTow quality, there is a basis for using all studies of

varying quality to increase the size of the sample of studies employed in addressing

a ParticuTar independent variable. Variations in the effect size found among
LS .

@
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experimental studies of differing quality in this project are reported in
Table I. In the main, the differences are not large and there has been opportunity
to_ increase the sample size when examining various subquestions,

]

Publication Source. Ansiher characteristic of interest is the form of

publication, i.e, whether th2 publication soﬁrce was a dissertation, journal
article, unpublished document, or some other form. This characteristic is of
parEicu]ar interest because of its relationship to the literature search process
and any possible bias resulting from using literature from one source more
extensi@e]y than another,

‘ Information pertaining to this issue is contained in Table I which shows
the average effect size found for dissertations, journal articles and other
forms of pub1iéation. It is apparent that for the mos t part journal articles
contained larger effect sizes than dissertations and other sources. The apparent
bias in journals toward qu]ication of significant results has been noted
previously (Glass, McGaw and Smith, 1981).

Year of publication. Another study characteristic with possible implications

for the literature search process, is the year of publication. The data from

the meta-analysis of science instructional systems (Willett and Yamashita, 1982)
shows no discernéb]e relationship B;tween year of publication and effect size.
Though not reported in the other chapters of this report, similar data was found
in the other meta-analyses of this project.

Size of the Study. Althougnh probably of no significance for the iiterature

search process, it may be well to rote here the apparent relationship between
the number of people involved in a study and the effect size obtained. Wise and

Okey (1982) reported in their meta-analysis a mean effect size of .66 when the

206




for Each Research Site and the Composite of Sites

Average Effect Size for Experimental Studies

Table I

by Publication Source and Quality of Study

Publication Source

Quality of Study
{Internal Validity)

A s n Iy s n
4 D .34 .61 243 H .38 .33 25
Site I J .30 .59 63 M .33° .68 205
0 .37 .81 35 L .35 .56 110
5 D .06 .38 214 H 11 .45 117
Site II J .20 .48 96 M 17 .41 132
0 .13 .40 31 L .01 .36 92
s |0 .32 661 230 | H 42 65 137
Site III J 41 .67 105 M .32 .64 235
0 .30 51 74 L .07 .56 28
) D 31 .89 467 | H .39 1.06 242
Site IV J 2.08 60 116 M .17 .61 243
0 - - -- L .53 .59 59
8 D .59 7 84 H .82 .98 68
Site V J 1.20 1.79 62 M .75 .82 54
0 .76 .22 8 L 1.02 2.46 26
D .29 1238 H .39 589
Composite J 1.11% 442 M .28 869
0 .31 148 L 31 315
& = average effect size
s = standard deviation of effect size
n = pumber of effect sizes
D = Dissertations H = High internal validity
J = Journal articles M = Medium internal validity
0 = Other L = Low internal validity

*If site IV is eliminated, then A = .48 based on 326 cases.
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number of subjects was 50 or less. In each of their larger size categories the
average effect size was progressively less with the average for 200 or more subject;
being only .09. Sweitzer (1982) reported that the number of teachers involved in a
teacher educ;tion study correlated negatively (significant at .05 level) with
effect size. Wise and Okey (1982) also report decreasing mean effect sizes with
increasing rumbers of teachers involved in conducting the treat (e.g., A - .41 for

1 or 2 teachers and A - .20 for 9 or more teachers). The overall picture one
obtains from the meta-analyses is of less difference between experimental and
control éroups as the number of people involved increases.

Inquiry teaching

Inquiry teaching has been a prevalent aspect of the science education
literature of the last quarter century. Defined in varied ways, it has been a
persistent theme and appears in many aspects of the meta-analyses. Pertinent
information from four of the meta-analyses is discussed here and, in general,

" provides a positive vote for inquiry teéaching.

The first is the meta-analysis of curriculum projects (Shymansky, Kyle,
and Alport, 1982) in which 105 studies of supposedly inquiry-oriented curricula
were analyzed. These curricula produced mean effect sizes (when compared to
traditional curricula) of approximately one-third standard deviation across all
types of outcome measures. This support for inquiry teaching is imprascive.

One must still face the question, however, of whether or not inquiry teaching
and the NSF-sponsored curricula can be equated. It would seem that if inquiry
teaching were the distinguishing characteristic of these curricula, those with
the highest degree of inquiry would have the highest effect sizes. When in fact
they analyzed the data in this manner they found essen}ia]]y no correlation

(r = .05) between student achievement and the degree of inquiry as determined by

expert ratings of the inquiry orientation of each of the curricula. While this

Q
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information raises some doubt as to whether or not inquiry teaching is the

distinguishing characteristic of these successful curricula, we are nonetheless
Teft with information which supports to some extent at least, an inquiry approach.

A second meta-analysis (Wise & Okey, 1982) dealt with studies on specific
teaching techniques including ones identified as inquiry-discovery. These
techniques were "more student-centered and less step-by-step teacher directed
learning" when compared to control groups. They found an average effect size
in favor of inquiry-discovery of .41 based on 38 effect sizes obtained for
cognitive outcomes. An average of .15 was obtained for 20 effect sizes on
other outcomes. These were experimental studies where the independent variable
was the teaching technique and we are not left with the definitional question
Just cited in the previous meta-analysis of curriculum programs. Again, we have
positive data in support of inquiry teaching.

Another meta-analysis giving attention to the effect of inquiry teaching
(Lott, 1982) compared inductive and deductive teaching approaches. "Educational
experiences in which examples or observations were provided to students prior to
formalizing generalizaticns were classified as inductive. Those studies where
geheraTizations were formulated pricr to any illustrative examples were characterized
as deductive." Although still positive, the evidence in this meta-rnalysis is
not strong. The overall composite effect size for inductive versus deductive
approaches was only .06 in favor of the inductive approaches.

While this slight difference in favor of the inductive approach by itself
is not consequential, further breakdown of the data hints a little more strongly
in this direction. When divided according to the degree of teacher interaction,
those labeled "direct" had a mean effect size of -.15 (n = 5) while those labeled
indirect had a mean effect size of .24 (n = 13). This data tends to support an

approach having characteristics often attributed to an inquiry orientation. Yet

Q
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another breakdown was according to the level of inquiry. Of the studies in this

particular meta-analysis, 12 were classified as having a low level of inquiry
and 5 as having a medium-level of inquiry. While the studies with a low level

of inquiry did not achieve effect sizes quite as great as the other (.29 compared

to .41) the differences are not large enough to be of much consequence. A third

breakdown of the data was according to the level of guidance provided to the
students, Those studies in which the approach was defined as "structured"
produced an effect size of -.14 when compared to a control group (n = 8) while
those identified as "guided exploration” produced'aﬁ}effect size of .43 (n = .15),
While the magnitude of the evidente in support of what may be designated inquiry
teaching in this meta-analysis is not dramatic, it clearly is in the positive
direction,

A final meta-analysis which is relevant to the question at hand is the, one
conducted on studies of teacher education. While conduc%édi¥hf; somewhat different
context {teacher education), the data is still relevant and again points in the
same positive direction. Varicus teacher education studies were classified
according to type of instruction. Many fell in a general classification indicating
there vas not specific information about the instructional approach, Others,
however, were classified into one of three categories: traditional, inquiry or
discovery, The latter two were considered synonymous in the meta-analysis report
but were maintained as separate categories simply because of the label used by
the authors of the original studies, The traditional approaches produced a mean
effect size of .30 (n = 5) whiie the approaches designated as inquiry in nature
had a mean effect size of ,63 (rf = 9) and those labeled discovery had a mean
effect size of .40 (n = 7). 1In this instance the evidence’ié'?ﬁg}ly clearcut

in favor of the non-traditional approaches.

Ju
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In summary it can be said that all of the data from these meta-analyses
favors an inquiry approach although the evidence varies in its strength from
one meta-analysis to another, '

Teaching process skills

Another consideration found in several of tﬁe‘meta-analyses is thé teaching
of process skills or methods of scientific investigation. Aﬁ examination of this)
facet of the meta-analyses proviaes information on the extent to which thése
matters can be taught and even the extent to which they can be taught by various
teaching approaches. The study of curriculum programs (Shymansky, Kyle and Alport,
1982) indicates that the NSF;spohsored curriculum programs were clearly successful
in this regard. Compared to control classes, students in these new programs averaged
.39 standard deviations higher than the control groups. Breaking the dat; down
more finely indicates an average effect size of .61 for learning specific techpihues
and an average effect size of .17 for learning the methods of scienbe.,'Not
surprisingly, those curriculum programs rated as placing high emphasis upon
process skills produced higher e%fect sizes than those rated as being low in this
regard (.50 compared to .12).

While the meta-analysis of science teaching systems contained specific
attention to science methods as a learning outcome, most studies analyzed did
not include this variable. , Since the number of studies pertaining to one
particular learning system and giving attention to this variable usually was
quite small, there is not much basis for extensive discussion of the relative
merits of the variods teaching systems in this regard. It is worthy of note,
however, that th~ average effect size of this outcome variable on all systems
combined was .47, ccmpared to an average effect size of .10 for cognitive
outcomes under these same systems, This learning outcome can be successfully

accomplished.

.. 301,
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In the meta-analysis of ipductive versus deductive teaching, process skills
produced an average effect size of .29 compared to a composite effect size on
all outcome variables of only .06. This result is similar to that found with
teaching systems and provides further shpport for the speculation that direct
attempts to teach this outcome have a high probability of success when pursued
aﬁpropriate1y.

It is also of interect that certain teacher characteristics may be positively
associated with success in teaching process skills to students. While the
correlation coefficients were very low, the meta-analysis of science teacher
characteristics kDruva; 1982) Lints at a positive relationship between success
in teaching procéss skills and self-abasement in a teacher, higﬂ number of science
courses taken by the teachers, and low achievement orientation, self-concept, and
political and theoretical values on the part of the teacher,

Teaching, problem solving and critical thinking

The situation with respect to problem §o1ving and critical thinking is
‘similar to that reported above for process skills. The NSF-sponsored curriculum
programs (Shymansky, Kyle & Alport, 1982), resul ted in larger outcomes in this
realm than did the control groups (average effect size = ,25). In the meta-
analysis of teaching systems (Willett & Yamashita, 1982), those studies in
which this outcome was measured showed greater success for the various teaching
systems than with the ceatrol groups. As in the case of process skills, the
teaching systems produée substantially larger differential outcomes for these
variables than for cognitive outcomes. Final]j, the meta-analysis conducted
by Wise & Okey (1982) also showed that these outcomes were taught more successfully
with various teaching strategies than with the control groups. In summary, it

can be said that problem solving and critical thinking were

Q
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more successfully with various .teaching strategies than with the control groups
and. They were successfully taught using the new curricula, teaching systems .

and a variety of teaching s*rategies:

Teaching education

In addition to the meta-analysis on teacher education itself, two others
provide data pertaining to this topic. Information from these meta-analyses
will be discussed here with respect to three aspects of teacher education:
science courses, education courses, and institutes.

With respect to science training, relevant data is found in three of the
meta-analyses. The integration of studies on teacher education (Swejtzer, 1982),
showed that of the various "organizational patterns", science courses had larger
effect sizes than those reported for all otheér "?rganizationa] patterns" when
compared to control groups. Similarly, the meta-analysis of science teacher
characteristics (Druva & Anderson, 1983) showed positive correlations between
science training and student learning. Whether the outcomes were cognitive,
process skills, or affective outcomes, the number of science courses was related.
While the absclute correlation coefficients were not very high, they were amony
the higher correlations found between student outcomes and teacher characteristics.
In sumary, science training stands high among teacher characteristics and those
facets which make up a teacher education program.

‘ Similarly, training in. professiona) education per se is important. While

not quite as high as science coufses: the effect size fdr methods courses, when
compared to a control, were very subétantial (A =.79). In the meta-anai&sis of
teacher characteristics, the number of education courses and the student teaching

grade correlated more highly with teaching effectiveness than any other variable.

Similarly, the correlation between student outcomes and education preparation

303
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were positive but somewhat less than the science preparation. While the
correlation” coefficienis were very small they were larger than the coefficients
for most other variables such as teacher personality, enthusiasm and attitudes.
In summary, both science instruction snd instruction in professional education
are impo%tant in the preparation of teachers. ’

In view of their substantial popu1arity over the last quarter century,
information on science institutes is of obvious interest. Data from the meta-
analysis of the effects of new science curricula (Shymansky, Kyle & Alport,
1982) showed very clearly that those teachers teaching the new curricula who
had no in-service preparation, such as institutes, did better than t@ose who
had such preparation. This'surprising result compels ohe to look at other
infofmation and the other meta-analyses. Information from the meta-analysis
of teacher education studies is not completely inconsistent with the above
finding. While the effect sizes for institutes were positive they were less
than those reported for methods courses or science courses. In the meta-
analysis of science teaching characteristics, academic institutes showed a
positive correlation with student cognitive achievement but its magnitude was
not impres;ive. Judging by its reputation among practicing teachers, one might
conclude that science teacher institutes were of unusually high value, possibly
of more importance than their initial training. The research data does not lend
a lot of credence to this reputation.

<

Gender Differences

When cne examines the data on gender differences found in these several
meta-analyses, the general indication is that they are very small, although
there are a couple of potentially fnteresting variations within this general
pattern. The study of teacher cahracteristics (Druva, 1982) showed essentially

O relationship between teacher gender and teaching performance. For example,
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the correlation between "effective" teaching and teacher gender was only .04,
A similar lack of relationship shows up 1in the comparison of inductive and
deductive teaching (Lott, 1982). The difference in effect sizes between males
and females was only .02 standard deviations. In the meta-analysis of student
characteristics, the effect size difference between male and female students on
various outcome measures range between .08 and .16 standard deviations.

The meta-analysis ;f student characteristics, however, did gontain
some interesting variations from this general pattern when broken down by ‘
subject arka and level of schooling, the most noteworthy being the apparent
greéter differences in favor of males on cognitive and achievement measures
in the middle school years as compared to the earlier ang later years of
schooling. Une additional interesting but not easily explainable gender
difference showed Lp in the meta-analysis on curriculum projects. The
performance of students.in classes of mixed gender was noticeably higher
tﬁan in classes that were predoﬁinant]yamale or predominantly female. While

this effect may be due to some intervening variable, this result deserves some

further exploration.

ﬂu]tip1e variable treatments

In their meta-analysis report, Wise and Okey raise an issue for which
pertinent data is found in one of the other meta-analyses. "It is interesting
to .imagine how several strategies, none of which has an overwhelming impact,
might influence achievement if used in concert." While they had no data on
such possibilities, one of the other meta-analyses, (Sweitzer, 1982) reports
mean effect sizes with respect to the‘number of variables used to describe each

treatment. Treatments having one and two variables have mean effect sizes of

.67 and .65 respectively, essentially the same. Treatments described by three

3Ny
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variables have a mean effect size of .73, however, and treatments described by
four variables have.a mean of 1.50 (n = 14), There seems to be reason for
researchers and péactitioners to consider the optimal application of combinations
oﬁ treatments.

COMPARISON WITH OTHER META-ANALYSES

Since a number of meta-analyses of various facets of science education
rese;;ch have been conducted, there are instances where another meta-ana]ysié
deals with the same issues as some portion of the large-scale meta-analysis
project being reported herein, As a result, it is possible to make comparisons
between meta-analyses and gain some evidence as to the stability of this process
for integrating the findings of ;esearch studies.

The need for making such comparisons is substéntia] since meta-analysis
increasingly is being used to integrate and interpret research findings. This
question is particularly important because definitions of the domain of studies
involved and the meta-analysis procedures vary from one researcher to another.
For example, one researcher may make use of the extensive dissertation literature

as was done in the project reported herein, while another researcher will choose to

use only published studies. Other variations include the span of publication

years covered by the analysis or the countries in which the studies were conducted.
Still other variations potentially could resu{t from one researcher seeking all
studies on a given topic while another samples the extant literature because of
the large number of studies. The major question at hand is whether different
meta-analyses will yield the same or similar conclusions in spite of these
differences in the collection of resegrch analyzed, variations in the definitions

in the collection of research analyzed, variations in the definitions of coding

I categories, or even differences in the skill of the coders, In this section this
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question is addressed by comparing the results of the several meta-analysis in
our project with the resulis of other researchér’s meta-analyses which have
addressed the same topic or portions of a topic.

Studies of the new science curricula

A recently reported meta-analysis (Weinstein, Boulanger, & Walberg, 1982)
integrated studies of high school-level science curriculum programs. Although
they defined their domain of studies to include those published in Great Britian

and Israel as well as the U.S., and it includes only about half as many studies

because of the way in which their universe of literature was defined, the results
are strikingly similar, They found an overall mean effect size of 0.31 standard
deviations based on 151 effect sizes derived from 33 studies. The Shymansky,
Kyle and Alport (1982) work produced an overall mean effect size for junior high
school studies of .31 and an.effect size of .38 at the senior high school level
based on nearly twice as many studies. In view of the differences in the span
of years covered (1963-1978 vs. 1955-1980) and the differences in the countries
of origin, these are very similar results,
Another meta-analysis at the secondary level which deserves comparison is
a study of inquiry teaching in b}o]ogy (E1-Nemr, 1979). Since many of the
inquiry biology courses compared with traditional courses in that meta-analysis
used the BSCS biology materials, one would expect conclusions similar to those
just cited for studies of thé "new" curricula, This situation does in fact
pertain. El-Nemr found an overall effect size of .36 for achievement (based
on 12 studies) for these BSCS studies included within his studies of inquiry-
oriented biology, while Shymansky, Kyle and Alport (1982) reported an
average overall effect size of .59 for acnievement (N = 29) from the
NSF sponsored biology programs. El-Nemr's results also are consistent

with the generally positive results about inquiry teaching from the Colorado
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Science Meta-Analysis Project reported earlier.

At the elementary school level a similar comparison can be made with the
work conducted by Bredderman (1982). When compared on a composite of all
outcome measures Bredderman found an average effect size of .26 for the ESS

| program as compared to an average effect size of .37 reported by Shymansky,
Kyle and Alport (1982). Similarly, the comparison for SAPA is .35 versus .27
and for SCIS the results are .34 versus .30 respectively. Again the results
are strikingly simiiar. A note of caution must be introduced, however, in that
when the c&tegories are broken down further with resulting small sample sizes,
there is more variation in the results. For example, when the outcome measufe
was science processes the comparisons were .19 and .4f\f0r the ESS
program, .71 versus 1.08 for the SAPA program and’.43 versus .56 for the SCIS
program. In the case of scienge content or science achievement as the outccme
.measure, the comparisons were ,07 versus .09 for ESS, .08 versus .17 for SAPA,
and .26 versus 1,00 for SCIS. Again the results are similar although the
variations are somewhat greater. Whatever differences may exist in specific
numbers, however, it is importégt to note that the differences are not large
enou h to result in the researcaﬁ?-coming to substantially different conclusions.

Instructional techniques

Making comparisons between meta-analyses conducted within this general
category is more difficult because the various cateqories defined by the
researchers are not the same. For example Boulanger (1981) had a category
called pre-instructional strategies which included advance organizers,
behavioral objectives and set iniuction. Wise and Okey (1982), on the other
hand, had a category called focusing which included items such as objectives,
and organizersof instruction, but it was.defined to include the use of these

Q chniques before, during or after instruction. Although specific comparisons
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are difficult to make in this instance, it is probably fair to note that the

results of somewhaf similar categories are in the same general direction and no
major conflicts are evident. For example, t?g"focusing category of Wise and
Okey yielded an average effect size on coggjtive measures of .48 while the

. pre-instructional strategies category of ‘Bolanger yielded an average effect
size of 1 .03. Another example of a eta -analysis that cannot be compared
d1rect1y is that of Yeany and M1}T// (1982). Their meta-analysis of diagnostic/
remedial instruction yielded an/average effect size of ,55. Some of the
categories employed by Yamishi#a and Willet (1982) i.e. mastery learning and
P.S.I. instructional systems) have some similarity evén though they can not be
directly compared. The fact that the effect sizes reported in these two meta-
analyses are of the Same order ofﬁﬁ§§n1tude, however, is encouraging with respect
to the question about the stability of meta-analyses.}

Direct comparisons are/]egitimate, however, in the case of meta-analyses
of inductive versus deductive %ﬁsgruction in science. Lott (1982) reported an
average effec% size in the knowledge category of .02 while Boianger reports an
average effect size on cognitive outcomes as -.22 based on a relatively small
number of cases. In the former case the effect size is essentially non-existént
and in the Tatter instance the negative effect size is small enough that thev
authors are led to claim that they can draw "no .firm conclusion."

Studies of advance organizers provide another instance in which compari§ons
can be made readily. Lott reported an average‘éffect size of .24 on the composite
measures of knowledge and its application. Luiten (1980) reported an average
effect size of .21 for measures taken within oq&\day of’iiifigg;jon and effect
sizes ranging from .19 progressively to .38 on measiires taken at longer and

Tonger period of time from the immediate instruction. Kozlow and White (1980)

4 not report average efféct sizes but did report results consistent with those
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cited above. They indicate that "of the 99 t-statistics computed, 68 were

e
positive and 22 of these showed statistical significance beyond the 0.05 1evel.
None of the negative’t-statistics were significant at the 0.05 level. These
results lend support to the claim that advance organizers do facilitate learning."

Teacner training.

Another instance where there is much commonality with another meta-analyses
but where direct comparisons cannot be made with our broject, is the integration
of studies of strategy analysis on science teacher training approaches conducted
by Yeany and Porter (1982) and that facet of the teacher education meta-analysis
centered upon training techniques (Swéitzar, 1§82). Each meta-analysis uses
approximately the same number of categories but they are not directly comparable,

The average effect sizes reported in edch case range over approximately the same

. numerical span. They range upward from .65 in one instance and .67 in the other.

Student characteristics

AR Although the conceptual frameworks are quite different, relationships among

several student characteristics reported in three different meta-analyses deserve
comparison, In their work with students characteristics as part of the Colorado
Science Meta-Analysis Project, Malone and Fleming (1982) report a correlation
between general ability and science attitudes of .15, while Wilson (1981) reported
a correlation of .16, In a meta-analysis where science attitudes were considered
as an ouccome measure, Boulanger (1981) reported a correlation between ability and
attitude of .27, ~
The relationship between general ability and science achievement was
considered in two of these meta-analyses. Malone and Fleming (1983) report
a correlation of .30 while Boulanger (1981) reported a correlation of .48 between

ability and cognitive outcomes. Another meta-analysis pertaining to student

characteristics was conducted by Boulanger and Kremer (1981 but the results
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reported there cannot be cqmpared directly with the meta-analyses reported herein,
Conclusion ‘

In summary, i& can be said that this comparison of the several meta-
analyses conducted in the area of science education leads to the conc]usipn
that the meta-analysis technique has a great deal of stability and is quite
robust with respect to variations in results that potentially could be introduced
by differences in definition of the topic at hand, research procedures employed,
sampling of studies, and definitions of coding categories.

In this regard, a concern sometimes expressed about meta-analysis which
should be addressed here is the possibility that a meté-ana]ysis on a particular
topic will not include all available studies and thus be biased and lead one to
erroneous conclusions, Ihis question is an important one in view of the fact
that not all questions addressed within this particular meta-analysis projecé
had & complete collection of the relevant research studies upon which to base
a conclusion and this situation s characteristic of most meta-analyses conducted
today (obviously a result of the logistics involved in doing the job). The
encouraging news to report, however, is that the meta-analysis process seems
to be quite robust in this regard; all indications are that a complete or
random sampling of studies is not critical, In addition to the evidences just
noted for this claim,reference should be made to the data reported in Table 1
which includes information about the factors one would most 1ikely expect to
enter the process as selection factors. Although there are ;ome differences
in the effect sizes reported for type of publication and quality of publication,
one would generally come to similar conclusions in spite of variations of these
two characteristics. Data collected on such matters as year of publication

showed even less variation in average effect size.
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SOME CONTENTS ON THE META-ANALYSIS PROCESS

After this extensive involvement in a lengthy meta-analysis project, it
seems appropriate to make a few comments about the process itself and its role
in the overill research endeavor.

Personal requirements

There are certain personal requirements on the part of the meta-analysis
scholar which, although not absolutely essential, certainly will make this
person's life easier, First, there must be an acceptance of long tedious hours
committed to reading and coding research studies. While journal articles are
much faster to code, it would appear that an average figure for doing a
dissertation is about two and one-half hours. A second characteristic that
will make a researcher's 1ife easier is a tolerance for ambiguity. One can
expect to find many gaps in the information reported in various research studies,
and digging out information is often not only tedious but requires one 0 make
assumptions and interpretations for translating data into a usable form. One
must recognize that research studies often are not written with the complete
and clear recording of data demanded by the meta-analysis process. But equally
frustrating is the discovery that reported information is often difficult to
find because of the organization of the report and failure to attend to such
basic matters as labeling tables clearly.

Start with dissertations

A% least in the field of science education, it is recommended that the
starting point for a meta—ana1y;is be the dissertations condgcted on the topic.
Though more difficult to acquire and more time-consuming to %ode, they contain
a more compléte record of data and are the best source when a study has been o

reported both as a dissertation and as a journal article.
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Of great assistance to this project was the availability to us of the
microfilm collection of science education dissertation§ maintained at the
Science and Mathematics Education ERIC center at Ohio State University. The
continued availability of this collection to researchers conducting meta-analysis
work in the future would be of great benefit. One factor to bear in mind, of
course, is the apparent selection factor operating in the publication process
mentioned earlier whereby journal articles report research studies with larger
differences between experimental and control groups.

Importance of meta-analysis

A final comment about meta-analysis concerns its importance to the
research enterprise. The nature of research in the behavioral sciences, with
its multiplicity of ill-controlled variables, is such that one experiences
great d{fficuity in drawing definitive conclusions about what the research
says. tleta-analyses are important if future research is to have focus and
address the most significant questions, Meta-analysis also is of major
importance for transmitting research'conclusions to educational practitioners
with confidence and the firm conviction that research does indeed say something

to the teacher and administrator.

Further Use of the Project Data Base

The data file for the project is available on a ccmputer tape for other
researchers to use. A User's Manual has been prepared to aid anyuiie wishing
to use the data file (Anderson and Kahl, 1982). For further information contact:
Ronald D. Anderson
Laboratory for Research in Science and Mathematics Education
Campus Box 249
University of Colorado
Boulder, Colorado 80309
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File #1 - Curricular Programs

N of Cases: 341 Cards/Case: 2 P

-
Other Information: Decimal points are inctuded in raw data where appropriate.

P Pecimal PoInLs

BACKGROUND AND CODING INFORMATION

Column Variable

¥

1 Card Number (always "1") .
2-3 Reader Code (1st digit is site (always "1"); 2nd digit is coder)
4-7 Study Code :
8-11 Comparison Code (e.g., "0102" indicates 1lst of 2 comparisons

1mportant if same study yields more than one treatment - contro]
comparison for same outcome variable)

12-15 Outcome Code (e.g. "0102" indicates 1st of 2 outcome variable
used from study)

16-17 Date of Publication (last two digits of year)

18 Form of Publication (1) Journal (2) Book (3) MA/MS Thesis
(4) Dissertation (5) Unpublished

19-20 Blank

SAMPLE CHARACTERISTICS

21 Grade Level (1) Primary: K-3 (2) Intermediate: 4-6 (3) Jr. High: 7-9
(4) Sr.High: 10-12(5) Post Secondary .
22-25 Total Sample Size
26-27 . Length of Study (in weeks)
28-29 Gender (% Female)
30 ! Average Ability (1) Low (below 95 IQ) (2) Average (95-105)
(3) High (above 105)

ul Homogenity of IQ {1) Homogeneous (2) Heterogenous '
32 Source of IQ (1) Stated (2) Inferred :
33-34 Race (% non-white)

35 . Predominant Minority (1) Mexican (2) Non-Mexican Hispanic

(3) Oriental (4) American (5) Black (6) Other
36-37 % Predominant Minority
38 SES (1) Low (2) Medium (3) High
39 Homogeneity of SES (1) Homogeneous (2) Heterogeneous

-

“ Secondary 3chool Science Background

40 Life Science (1) Yes (2) N

4 Physical Science (1) Yes (2) No

42 General Science (1) Yes (2) No
43 Earth Science (1) Yes (2) No

44 Biology (1) Yes (2) No

45 Chemistry (1) Yes (2) No

46 Physics (1) Yes (2) No




47
48-51
52-55
56-57

58-59
60

61
62

63-64.

666 o

Handicappedw(4?’V7éd;11y impaired (2) Hearing impaired

__{3)Léarning disability (4) Emotionally disturbed (5) Multiple

2

handicaps
N of pupils in T; (Experimental)

N of pupils in T2 (Control)
% Mortality T,
% Mortality T2 ’

Special Grouping by Ability (1) Not grouped (2) Low track
(3) Medium track (4) High track

Size of School (1)< 50 (2) 50-199 (3) 200-499 (4) 500-999
(5) 1000-‘]999-(6) > 2000

Type of Cummunity (1) Rural (2) Suburban (3) Urban

TREATMENT CHARACTERISTICS

Treatment Code:

Elementary Curricula

01 ESS

02 SCIS, SCIIS, SCIS II
03 S-APA

04 0BIS

05 ESLI

06 ESSENCE

07 COPES

08 MAPS

09 USMES

10 MINNEMAST

11 IS

12 SCI1 - .
13 Elementary School Training Program in Scientific Inquiry
14 Flint Hills Elementary Science Project )

Junior High Curricula v,
30 ISIS ' X
31 ISCS -
33 IPS
34 ESCP
35 IME
36 Conservation Education/Environmental Education/Ecology
37 Montclair Science Project

Secgndary Curricula
50 BSCS Special Materials
51 BSCS Yellow -
52 BSCS Blue
53 BSCS Green
54 BSCS Advanced
55 CHEM Study
56 CBA
57 PSSC ,
58 Project Physics
59 Conservation Education/Environmental Education/Ecology

60 PSMS T
£1 IAC 316




Card

"~ 66
67
68

Column

16-17
18-19
20-21
22-23
24-25

" Race (% non-white). . -

-Ngs inservice training provided? (1) Yes (2) No
W

Low High

—Curriculun-Profite-f -1 2 3 4 -) S e

Inquiry

Process Skills

Emphasis on Laboratory

Degree of Individualization }
Emphasis on Content S e

Study Modification to Curriculum Profile (1) Modifications
made toward "low" end of curriculum profile (2) No modifications
made (3) Modifications made toward "high" end of curriculum
profile ) ‘

Inquiry

Process Skills -

Emphasis on Laboratory

Degree of Individualization -

Emphasis on Content

Technology Used |
Hand Held calculators (1) Yes (2) No |
Films (1) Yes (2) No
TV (1) Yes (2) No |
Computer (1) Yes (2) No |
Blank \
Blank

CODING INFORMATION

—f~

Variable

Card Number (always "2") '
Reader Code (1st digit is site (always "1"); 2nd digit is coder)
Study Code ;

Comparison Code (e.g., "0102" indicates;1st of 2 comparisons
important if same study yields more than one treatment-control
comparison for same outcome variable)

Outcome Code (e.g. "0102" indicates 1st of 2 outcome variables
used from study)

TEACHER CHARACTERISTICS

% Female
Average number of years of science teaching experience
Average number of years teaching science curriculum T
Average number of years teaching science curriculum T2
Predominant minority (1) Mexican (2) Non-Mexican Hispanic

(3) Oriental (4) American Indian (5) Black (6) Other
%Predominant Minority

Educational Background (1) Less than Bachelors (2) Bachelors

(3) Bachelors + 15 (4) Masters (5) Masters + 15 (6) Masters + 30
(7) Doctorate

Was preservice training provided? (1) Yes (2) No

s inservice training (1) locally funded and/or sponsored
2) university funded and/or sponsored (3) federally funded
4) information not provided
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33
34
35
36
37

38

39
41-42

43
44

45

668

DESIGN CHARACTERISTICS -

Assignment of S_ to treatment (1) Random (2) Matched
(3) Intact (4) Self-seiecting
Assignment of teachers to treatments (1) Random (2) Non-random

(3) Self-selecting (4) Crossed (5) Matched

Unit of Analysis (1) Infividual (2) Classroom (3) School

(4) Other group

Type of Study (1) Correlational (2) Quasi-Experimental

(3) Experimental (4) Pre-Experimental

Rated internal validity (1) Low (intact; highly d1ss1m§Jar)
(2) Medium (random; or, intact with some threats)

(3) High (random; low mortality) . \\\\_

QUTCOME CHARACTERISTICS
(Each Outcome Geta a Separate Coding Form)

Content of Measure (1) Life Science (2) Physical Science
(3) General Science (4) Earth Science (5) Biology
(6) Chemistry (7) Physics :
Congruence of Measure with T, (1) Low (2)
Congruence of Measure with T2 (1) Low (2)
Type of Criterion:

01 Cognitive -low

02 Cognitive -high

03 Cognitive -mixed/general achievement

04 Problem Solving

05 Affective —subJect

06 Affective -science

07 Affective —procedure/methodo]ogy

08 Values

09 Process skills

10 Methods of science

11 Psychomotor

12 Critical thinking

13 Creativity

14 Decision making

15 Logical thinking (Piagetian)

16 Spatial relations (Piagetian)

17 Self-concept

18 Classroom behaviors (on task, etc.)

19 Reading

20 Mathematics

21 Social Studies

22 Communication skills

Medium (3) High
Medium (3) High

l_l_

Criterion measured relates to (1) student performance

(2) teacher performance

Method of measurement: (1) Standardized test (2) Ad hoc written
test (researcher, project) (3) Classroom test (not including

#1 or #2) (4) Observation (passive, instructional) (5) structural
interview or assessment

Reactivity (1) Low (standardized test, etc.) (2) Medium

(3) High (researcher has vested interest, i.e., attitude
measure, etc.)
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EFFECT SIZE CALCULATION

45-47 Source of Effect Size Data
01 Directly-from reported data or raw data (means and variances)
02 Reported with direct estimates (ANOVA, t, F)
03 Directly from frequencies reported on ordinary scale
(Probit, X2)
04 Backwards from variance of means with random]y assigned groups
05 Nonparametrics (other than #3) :
06 Guessed from independent sources (test numbers, other
students using same test, conventional wisdom)
07 Estimated from variance of gain scores (correlation guessing)
08 From probability level only (i.e. conservative estimate)

48 Source of Means: (1) unadjusted posttest (2) covariance adjusted
(3) residual gains (4) pre,post-differences (5) Other
49 Reported Significance:
1 p < .005

2 .005 < p=.0]
3 .01< p=.05
4 .05< p=.10
5

p >.10

50 Dependent Variable Units (1) grade-equivalent units (2) Other
51-53 Mean Difference in Grade Equivalent Units (decimal in column 52)

54 Have the group variances been observed individually?

(1) Yes (2) No (if no, go to 76)

55-60* Ratio of exper1menta1 to control ‘group variances
61-65* Effect size based on experimental group variance (A)
66-70* Effect size based on control group variance (B)

71-75* Average effect size based on (A) and (B)

*Decimal points are included in raw data. There are two places to the
right of the decimal point for these five variables.

o

319




File #2 - Instructional Systems
N of Cases:

Other Information: Decimal points omitted -proper placement indicated

Card Column

23

24-26
27-29

31

346 Cards/Case: 10

where appropriate. See starred (*) variables from card #10

Variable

Study identification code

Comparison code (numbered sequentially, important if same

study compared more than one treatment group to control)
Outcome code (numbered sequentially, important if same study
used more than one outcome variable)

Year in which study was reported

Form in which study was reported (1) Journal article (2) Book
(3) Master's thesis (4) Doctoral thesis (5) Unpublished article

(6) Conference paper

Mean age of students in treatment group
Modal grade of treatment group
Average IQ ot treatment group

Source of treatment group IQ (1) Stated (2) Inferred °

Homogeneity of treatment group IQ (1) Homogeneous {2) Heterogeneous
Percent female in trvatment group

Percent minority in treatment group

Predominant minority in treatment group (1) Mexican (2) Other
Hispanic (3) Asian (4) Native American (5) Black (6) Other

Percent predominant minority in treatment group
Te?n socioeconomic status of treatment group (1) Low (2) Medium

3) High

Homogeneity of treatment group SES (1) Homogeneous {?Heterogeneous
Treatment group handicap, if any (1) Vision impaired (2) Hearing
impaired (3) Learning disabled (4) Emotionally disturbed (5)
Multiple handicaps (6) Other -

Treatment group tracking (1) Not grouped (2) Low track {3) Medium
track (4) High track R

Initial size of trneatment group \

Final size of treatment group . :

School size of treatment group (1) Less than 50 (2) 50 tq 199

(3) 200 to 499 (4) 500 to 999 (5) 1000 to 2000 (6) More than 2000
Community type of treatment group (1) Urban (2) Rural (3) Suburban

ON CARD 3 COLUMNS 1-31 CONTAIN THE SAME INFORMATION ON THE
CONTROL GROUP THAT CARD 2 DOES ON THE TREATMENT GROUP. ON '
CARD 3, THE VARIABLE NAMES END WITH 2 INSTEAD OF 1 (e.g., COMM2).

3{20
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Card

Column

4

-2
-4
-6
-8

~NoTw—~

9-10
11-13
14-16 ,

17

18-20
21

22

28
29

30
31

Varijable

Number of teachers in treatment group

Mean teacher age in treatment group

Treatment group teachers, average number of years of teaching
Average number of years of science teaching

Average number of years teaching this curriculum

Percent temale teachers in treatment group

Percent minority teachers in treatment group

Predominant minority of treatment group teachers (1) Mexican

(2) Other Hispanic (3) Asian (4) Native American (5) Black (6) Other

-Percent predominant minority teachers in treatment group

Educational background of treatment group teachers (1) Less than
B.A. (2) B.A. only (3) B.A. + 15 units (4) M.A. only (5) M.A. + 15
unity (6) M.A. + 30 units (7) Doctorate

Treatment group teacher inservice training prior to experiment
(1) Low: one-shot (2) Medium: series of lectures or workshops
(3) Specialization

Training through NSF? (1) Yes (2) No

Training obtained at university? (1) Yes (2) No

Training obtained locally? (1) Yes (2) No

Treatment group teachers' acceptance of philosophy (1) Low

(2) Medium (3) High

Assignment of students to treatment group (1) Stratified random
(2) Random (3) Matched (4) Intact random (5) Intact nonrandom
(6) Self-selected

Assignment of teachers to treatment group (1) Random (2) Nonrandom
(3) Self-selected (4) Crossed (5) Matched

Treatment group rated internal validity (1) Low (intact, highly
dissimilar) (2) Medium (random or intact, some threat) (3) High
(random, low mortality)

Treatment group unit of analysis (1) Individual (2) Classroom
subgroup (3) Classroom (4) School (5) Other

Type of study (1) Correlational (2) Quasi-Experimental (3)
Experimental .

ON CARD 5, COLUMNS 1-31 CONTAIN THE SAME INFORMATION ON THE
CONTROL GROUP THAT CARD 4 DOES ON THE TREATMENT GROUP. ON
CARD 5, THE VARIABLE NAMES END WITH 2 INSTEAD OF 1.

Subject matter in treatment group (1) General science (2) Life
Science (3) Physical Science (4) Biology (5) Earth Science
(6) Chemistry (7) Physics (8) Other :

Duration of treatment group program in weeks
Time elapsed prior to testing, in weeks
Minutes per week of treatinent

Frequency of testing, times permonth
Triatment group fidelity to curriculum (1) Low (2) Medium L
(3) High .

Fidelity to treatment (1) Low (2) Medium (3) High
Nature of implementation (1) Supplemental (2) Integral
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14
15
16
17

18
19
20

21
22
23
24

25
26

27
28

1-2

(S RE =1 w )
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672

Behavioral objectives in treatment group (1) Used (2) Not used
Self-paced in treatment group (1) Used (2) Not used
Immediate feedback in treatment group (T) Used (2) Not used

Diagnostic Testing and prescription in treatment group
(1) Used (2) Not used :

Computer assisted instruction in treatment group (1) Used
(2) Not used

Computer managed instruction in treatment group (1) Used
(2) Not used

Computer simulated experiments in treatment group (1) Used
(2) Not used

Team teaching in treatment group (1) Used (2) Not used
Teacher as tutor in treatment group (1) Used (2) Not used
Pupil as tutor in treatment group (1) Used (2) Not used

Individualized instruction in treatment group (1) Used (2)
Not used

Unit approach to instruction in treatment group (1) Used
(2) Not used

Departmentalized elementary school in treatment group (1) Used
(2) Not used

Source papers in treatment group (1) Used (2) Not used

Traditional science classroom in treatment group (1) Used
(2) Not used

ON CARD 7, COLUMNS 1-28 CONTAIN THE SAME INFORMATION ON THE
CONTROL GROUP THAT CARD 6 DOES ON THE TREATMENT GROUP.

Average class size in treatment group

Flexible modular scheduling in treatment group (1) Used

(2) Not used

Large group organization (1) Used (2) Not used

Normal class grouping in treatment group (1) Used (2) Not

used .

Small group organization (1) Used (2) ‘Not used

Group of 1 student (1) Used (2) Not used

Laboratory activities in treatment group (1) Used (2) Not used

Teacher demorstrations in treatment group (1) Used (2) Not used

Student l1ab activities structured in treatment group

(1) Used (2) Not used ‘ ‘ ,

Student lab activitiggrynstructured in treatment group (1) Used
‘Jé

- (2) Not used
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12 Nature of treatment group learning materials (1) Published
{2) Modified published (3) Original '

13 Learning kits in treatment group (1) Used (2) Not used

14 Linear programmed méteria]s (1) Used (2) Not used

15 Branched programmed materials (1) Used (2) Not used

16 Programmed materials graded by reading level in treatment
group (1) Used (2) Not used

17 Self-directed study (1) Used (2) Not used

18 Student-assisted instructional program (1) Used (2) Not used

19 Media-based instruction (1) Television (2) Not used (3) Film
(4) Teaching machines (5) Slides (6) Tapes

20 Victor electrowriter (1) Used (2) Not used

21 Mastery Tearning (1) Required (2) Not required

22-24 Level of mastery required

25 Teacher-directed remediation (1) Used (2) Not used

26 Student—directed'remediation (1) Used (2) Not used

27 Keller Personalized System of Instruction (1) Used (2) Not used

28 Audio-Tutorial (1) Used (2) Not used

29 Contracts fér 1earning (1) used (2) Not used

f

ON CARD 9, COLUMNS 1-29 PROVIDE THE SAME INFORMATION ON THE
CONTROL GROUP THAT CARD 8 DOES ON THE TREATMENT GROUP.

1-2 Type of outcome criterion:
01 Cognitive low (recall, comprehansion)
02 Cognitive hish (application)
03 Cognitive mixed/general achievement
04 Problem solving
05 Affective toward subject
06 Affective toward science
07 Affective toward procedure/method
08 Values
09 Process skills
10 Methods of science
11 Psychomotor (lab skills)
12 Critical thinking
13 Creativity
14 Decision making 3?3
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15 Logical thi~king

16 Spatial reasoning
17 Self-concept

18 Science perceptions

Congruence of measure with treatment program (1) Low
(2) Medium (3) High

Congruence of measure with control program (1) Low
(2) Medium (3) High

Method of measurement (type of instrument) (1) published,
nationally available, standardized (2) Modification of

national standardized (3) Ad hoc written tests (4) Classroom
evaluation, excluding #1-3 (5) Observation (passive, unstructured)
(6) Structured interview, assessmént (7) Other

Reactivity of measure: (1) Low: cognitive meansure, one adminis-
tration or long lag, not alterable (2) Medium (3) High: affective,
transparent, alterable '

Calculation of effect size:
01 Directly from reported or raw.data
02 Reported with direct estimates (ANOVA, etc.)
03 From frequencies reported on ordinal scales
04 Backwards from other varjances of means
05 Nonparametrics (other than #3)
06 Estimated from independent sources
07 Estimated from variance (correlation guessing)
08 Estimated from p-value
09 From raw data with teacher (year) effects removed
10 Other
11 From percentiles

Source of means:
1 Unadjusted posttest
2 Covariance adjusted
3 Residual gains
4 Pre-post differences
5 Other '

Reported significance

1 p< .005

2 .005¢p<.01
3 .01 «<ps.05
4 .05<ps.10
5 p~>.10

6 "not significant"
Dependent variable units (1) Grade-equivalent (2) Other

Mean difference in grade equivalent units
Group variances reported individually (1) Yes (2) No

Ratio of treatment to control group standard deviation

! 32,4._*_:.1,_ o R o B 7 S




21-24
25-28
29-32
33-36

675

Effect size hased on treatment group standard deviation
E%EEEfisize based on control group standard deviation
Average™of ESE and ESC

Study Ef%ect $ize (same as e%fect size based on control group
standard deviation when available; otherwise could be based on
"pooled" standard deviation derived from t-scores, mean squares

from ANGVA, etc.)
£

*No decimal points were printed on the raw data cards. The last two
columns for each of these variables represent digits to the right of the
decimal point. Users shouid take this into account by using the appro-
priate input format statements in their own computer routines. For
negative values of these variables, tne negative signs are printed on the
raw data cards in the first of the four columns designated for those
variables.
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File #3 - Teaching Strategies
\\
N of Caéés: 411 Cards/Case: 2

\

A

Other Information: Decimals are not included in the raw data. Users
0 must allow for them in their own input formats where

appropriate. '
\ | REPORT 1D
. Card Column \\ Variable -
\
1 1-2 Reader (°'. 32, or 33)
3-6 Study Code (numbered consecutively from 3001)
7 _ Rechd ID (1 or 2 indicating 1st or 2nd card of case)
STUDY DATA
8-11 Comparison code (e.g., 0103 indicates 1st comparison of 3

obtained from study. If a study used 2 treatment and 1 control group,
comparison would be possible.)

12-15 Outcome code (e.g., 0102 indicates 1st dependent variable of 2
used from study)

16-"7 Year of study (69, 73, etc.)

18 Form of study (1) Journal (2) Book (3) Master's Thesis (4)

Dissertations (5) Unpublished
STUDENT DATA

19-20 Mean age to nearest year
21-22 Grade level (00-kindergarten, 16-senior in college)
23-25 Average IQ
26 Homogeneity of IQ (1) Homogeoeous (2) Heterogeneous
27 Source of IQ (1) Stated (2) Inferred
28-29 Gender (% female) (00 to 99)
30 High school scieiice background: (current enrollment)
1 General science
2 Life science
"3 Physical science
4 Biology
5 Earth science
6 Chemistry
7 Physics
31-32 Race (%non-white)
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33

34-35
36
37

38-40
A

42

43-45
46-47

48-49
50-51
52-53
54-55
56-57
58

59-60

61-62

63-64
65

66-67
68-69

70-71

Predominant minority racé (1) Mexican (2) Non-Mexican
Hispanic (3) Oriental (4) American Indian (5) Black
(6) Other

% predominant minority

SES status (1) Low (2) Middle (3) High

Homogeneity of SES (1) Homogeneous (2) Heterogenous
Experience in program or method (days)

Handicapped (1) Visually impaired (2) Hearing impaired
(3) Learning Disability (4) Emotionally disturbed

(5) Multipie handicaps (6) Not handicapped -

Special Grouping (1) Not grouped (2) Low track (3) Medium

“track (4) High track (5) Voluntary

Number of subjects
% Mortality
TEACHER DATA

Age

Experience teaching (# of years)

Experience teaching subject
Experience teaching curriculum

Race (% non-white) \

Predominant minority race (1) Mexican (2)\ on-Mexican Hispanic
(3) Oriental (4) American Indian (5) Black\(6) Other

% predominant minority \

Gender (% female) \

\
NSF training (%teachers with training) \

\ ‘
Educational background (1) less than Bachelors \(2) Bachelors
(3) Bachelors + 15 or more (4) Masters (5) Masters + 15 or
more (6) Masters + 30 or more (7) Doctorate \

\
\A

fumber of teachers

S_ecia] training given (% teachers with training sbecia]ized
fo\\program or method) ‘ -

Acceb@ance of philosophy (01) Low (02) Medium (03) High



678

b

CONTEXT CHARACTERISTICS

Variable

Size of school (1)*: 50-(2) 50-199 (3) 200-499
(4) 500-999 (5) 1,000-2,000 (6).~2,000

Community type (1) urban (2) rural/town (3) suburban
Class size (average # of students)

DESIGN CHARACTERISTICS

Treatment fidelity measured (1) yes (2) no

Assignment of Ss (1) random (2) matched (3) intact
(4) voluntary

Assignment of teachers (1) random (2} non-random (3) voluntary
(4) crossed (5) matched

Internal validity (1) low (2) medium (3) high

Unit of analysis (1) individual (2) classroom (3) school
(4) other.

Type of study (1) correlational (2) quasi-experimental
(3) experimental

TREATMENT

Strategy (1) questioning (2) wait-time (3) testing
(4) on task (5) manipulative (6) presentation modes
(7) inquiry (8) AV (9) teacher direction (10) other
Duration (# of hours)

Teacher role (1) presenter (2) manager (3) 1 plus 2
(4) consultant (5) passive (6) unknown

Student role {1) receiver (2) direction follower

(3) problem solver/analyzer/synthesizer (4) evaluator
(5) other . -

Task specificity (1) Tow (2) medium (3) high (4) unknown

Focus of strategy (01) lab (02) non-lab (03) entire
(04) out of class

. Questioning type (1) (2) (3) (4)

Question level (% high)

Wait time (1) after question (2) after response (3) both
Wait time (SECS)
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— Tésting frequency (# per week) o
~Testing type (1) test only (2) test + feedback
(3) test + feedback + remedial (4) to mastery

(5) pretest

Testing responsibility (1) student (2) teacher (3) joint

-On- task technique—(1)—reinforcers_(2)_penalties (3) testing
(4) clear purpose (5) verbal (6) other

Area (1) biology (2) chemistry (3) earth science (4) physical
science (5) general science (6) other

OUTCOME CHARACTERISTICS

Type of criterion (1) cognitive low k-c (2) cognitive
high AP (3) cognitive mixed/gen. ach. (4) problem
solving (5) affective-subject (6) affective-procedyre

(7) affective-science (8) values (9) process skills

(10) methods of science (11) psychomotor (12) critical
thinking (13) creativity (14) decision making (15) logical
thinking-Piaget (16) spatial reasoning (17) other

Method of measurement (1) .published (2) ad hoc (3) classroom
test (4) observation (5) structured interview .(6) other

Criterion reliability (.00-.99 decimal not included)

Reactivity of criterion (1) low (2) medium (3) high |,
¢

~

EFFECT SIZE CALCULATION

Source of effect size data (1) Directly from reported data

or raw data (means & varjances) {2) Reported.with direct
estimates (ANOVA, t, G) (3) Directlyzfrom frequencies

reported on ordinal scale (Probit, X°) (4) Backwards from
variance of means with randomly assigned groups (5) Nonpara- ¢
metrics (other than #3)°(6) Guessed from independent sources
(test manuals, other students using same_ test, conventional
wisdom) (7) Estimated from variance of gain scores (correla-
tion guessing) (8) (9) (10) Other

2) .005.< p s .01
) p>.10 T

Reported significance (1Y|55;.60 (
(3) .01< p=.05 (4) .05<p=.10 (5

Dependerit variable units (1) grade-equivalent units (2) other




54

¥ 55-66
67-70

A

680

Have the group variances been observed iﬁdividua]]y?
(1) Yes (2) No (if no, go to 8.0)

Study effect size (sign in column 67, no decimal in raw
data - users must allow for two digits to the right of
decimal in their own input format statements)

[}

330




File #4 - Nature and Structure of Content

N of Cases: 583 Cards/case: 6

<

Other Information: Missing values are coded as =1 in raw data. Decimals
not included, Users must ailow for them in their owm
input formats where appropriate.

~

rd Column Variable
1=2 ID0T Reader code’
3-6 ID02 Study code
7-10 - ID03 Comparison code
11-14 1904 Outcome code
15-16 - ID05 Year.of study
17-18 ID06 Form of study: (1) Journal (2) Book (3) Masters Thesis

(4) Dissertations (5) Unpublished manuscript

STUDENT CHARACTERISTICS

19-20 SCO01" Modal grade

21-23 SC02 -Ability level (IQ)

24-25 SC03 Homogenity of IQ: (1) Homogeneous (2) Heterogeneous

26-27 SC04 Source of IQ: (1) Stated (2) Inferred (3) Calculated

28-30 SC05 Gender (% female)

31-32 SC06 Highest level secondary school science: (1) general science

(2) 1ife science (3) physical science (4) biology
(5) earth science (6) chemistry (7) physics

33-35 SC07 Race (% non-whit&)

36-37 SC08 Predominant race: (1) Mexican (2) Non-Mexican Hispanic
(3) Oriental (4) American Indian (5) Black (6) Other

38-40 SCQ9 % Predominant race

41-42 SC10 %E?: (1) Low (2) Low & Medium (3) Medium (4) Medium & High
5) High

43-44 SC11 Homogeneity of SES: (1) Homogeneous (2) Heterogeneous

45-46 SC12 Previous experience in program or method (wks.)

47-48 SC13 Handicapped: (1) visually impaired (2) hearing impaired
(3) learning disability (4) emotionally disturbed (5) multiple
handicaps _

49--50 SC14 Special grouping: (1) not grouped (2) Tow track (3) medium
track (4) high track (5) voluntary

51-54 - SC15 Class size (no. of students): experiment2l

55-58 SC16 Class size (no. of students}: control *

59-61 SCi7 % mortality: experimental

62~64 SC18 ~ % mortality: control

65-66 SC19 Experience or backgraund congruence: (1) good (5) poor
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67-68 ~  'SC20 Content organizing ability: (1) good (5) poor
69-70 SC21 Piagetian level: (1) preoperational (2) concrete (3) formal
Card Column Variable
2 1-2 SC22 Seriation ability: (1) Stage I (2) Stage II (3) Stage III
. TEACHER CHARACTERISTICS
3-4 TCO1 Age
5-6 TCO2 Experience teaching (avg. no. of yrs.)
7-8 TCO3 Science background (avg. no. of college courses)
9-11 TCO4 Race (% non-white) >
12-13 TCO5 Predominant minority: (1) Mexican (2) Non-Mexican Hispanic
(3) Oriental (4) American Indian (5) Black (6) Other
-14-16( TC06 %Predominant minority -
17-19 TCO7 Gender (% female) .
20-21 TCO8 In-service training in strategy or curriculum: (1) None
(2) Some (3) A ot
22-23 TCO9 Federally sponsored (1) Yes (2) No
24-25 * TC10 University sponsored: (1) Yes (2) No
26-27 TC11 Locally sponsored: (1) Yes (2) No
28-29 TC12 Pre-service training in strategy or curriculum: (1) None
] (2) Some (3) A lot
30-32 TC13 Experience with specific curriculum (wks.)
33-34 TC14 Educational background: (1) < Bachelors (2) Bachelors
_ (3) Bachelors + 15 (4) Masters (5) Masters + 15 (7) Doctorate
. 35-37 TC15 Special training given (% teachers with training specialized
for program method)
38-39 TC16 Acceptance of philosophy: (1) low (2) medium (3) high
CONTEXT CHARACTERISTICS
40-41 . CCO1 Size of school: (1) < 50 (2) 50-199 (3) 200-499
(4) 500-999 (5) 1,000-2,000 (6) 2 2,000
42-43 cco2 Community type: (1) Urban (2) Rural (3) Suburban (4) Mixed
44-45 CCO3 Foreign Milieu: (1) Middle East (2) Canada (3) Isreal
(4) U.S. Dep. Schools - Europe

DESIGN CHARACTERISTICS

46-47 DCO1 Assignment of Ss to Treatments: (1) Random (2) Matched
(3) Intact Groups (4) Self-select

48-49 DC02 Assignment of Teachers to Treatments: (1) Random (2) Non-Random
(3) Self-Select (4) Crossed (5) Matched (6) Investigator

50-51 DCO3 ?aged Internal Validity (see conventions): (1) Low (2) Medium
3) High

52-53 DCO4 Unit of Analysis: (1) Individual (2) Classroom (3) Grade Level
(4) School (5) District

54-55 DCO5 Type of Study: (?) Correlational (2) Quasi-Experimental
(Descriptive) (3) Experimental (4) Pre-Experimental
(One group pre/post)

56-57 DC06 Experimenta! Design: (1) Blocking (10) Factorial (30) Covariance

X (31) Covariance Blocking (32) Covariance Factorial (33) Covariance
‘~E[<I(j N Blocking & Factorial )
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TREATMENT

Duration:

58-59 TDO1 Number of weeks
60-62 TD02 Number of sessions ?
63-65 TDO3 Minutes per session

2d Column Variable

Experimental Group

Characteristics:
Pre - instructional Strategies:
.3 1-2 EX01 Advance Organizers: (1) Used (2) Integrative (3) Expository

(4) Subsumption (5) Correlative (6) Comparative (7) Expository
(Abstract) (8) Expository (Concrete)

3-6 EX02 Length (1) __ _ Words (2) _ __ Minutes ‘

7-8 EX03 Style: (1) Written (2) Written & Lab (3) Verbal (4) Discussion
9-10 EX04 Behavioral Objectives: (1) Used ‘
11-12 EX05 Set Induction: (1) Used

Inquiry Orientation:

13-14 EX06 Inductive vs. Deductive: (1) Inductive (Discovery)
(2) Deductive (Expository)
15-16 EX07 Guidance: (1) Structured (2) Free exploration (3) Guided
exploration
Manipulative Level:
17-18 EX08 Level of Access: (1) Remote demonstration (2) Individual
manipulation .
19-20 EX09 Extent of Access: (1) Periodic (2) Frequent
21-22 EX10 {yge of Use: (1) Picture study (2) Object manipulation
3) Both
23-24 EX11 Levels of Inquiry (see Shulman & Tamir, 1973): (1) None

(2) Low (3) Medium (4) High

Characteristics of Learning Tasks:

25-26 EX12 Kinetic Structure (see Anderson, 1969): (1) Low structure
(2) High structure (3) Intermediate structure
27-31 EX13 Commonality Coefficient (B,) (3 digits to right of decimal)
32-33 EX14 Mathemagenic Behaviors (seé Rothkopf, 1970): (1) Used
(2) Translation (3) Segmentation (4) Processing
34-35 EX15 Types of Learning (see Gagne, 1970): (1) Signal (2) Stimulus-

Response (3) Chaining (4) Verbal association (5) Multiple
discrimination (6) Concept learning (7) Rule learning
‘ (8) Problem solving

36-37 EX16 Levels of Activities (see Bloom, 1956): (1) Knowledge
(2) Concept (3) Application (4) Analysis (5) Synthesis
(6) Evaluation (7) Application - Evaluation

38-39 EX17 Conditions of Learning (see Gagne, 1977): (1) Motor skills
(2) Attitude (3) Verbal information (4) Intellectual skills
(5) Cognitive strategies (6) Intellectual skills & Cognitive
strategies.

40-41 EX18 Kinds of Activities (1) Recall (2) Distinctions (3) Develop

(4) Assess s

- :;(23



52-53
54-55
.56-57

58-59

60-61

62-63

64-65

66-67

68-69

ard Column

EXT9 Learning Structure Condition: (1) Compatible (2) Incompatible _ _ __

Scientific Thinking and Reasoning Strategy Orientation:
EX20 Cognitive Tevel of emphasis (see Piaget, 1936): (1) Sensory
Motor (2) Pre-operational (3) Concrete operational
(4) Formal operational .
EX21 Reasoning strategies: (i) Hypothetico-Deductive (2) Theoretical
(3) Combinatorial (4) Probabilistic (5) Proportional
(6) Proportional & Combinatorial
EX22 Cognitive level of emphasis (see Klausmeier, 1979):
v (1). Concrete - 1evel(2)1dentity leve1 (3) Classificatory level
(4) Formal Tevel
EX23 Process-orientation:
(1) Observation
(10) Investigating and Manipulating:(11)Controlling
variables (12) Predicting (13) Formulating hypotheses
(14) Deisgning experiments (15) Experimenting
20) Organizing and Quantifying: (21) Measuring (22) Classifying
(23) Using numbers (24) Collecting and organizing data
(30) Generalizing: (31) Inferring (32). Interpreting data
(33) Explanation (34). Formulating models

Structure of Content: (see Haggis and Adey, 1979):
EX24 Organization of content: (1) Topic (2) Process (3) Concept
(4) Environment (5) Historical (6) Psychological (7) Random
EX25 Scope of Content: (1) Disciplinary (2) Integrated (3) Multi-
~Disciplinary (4) Interdisciplinary
EX26 Disciplines: L) Chemistry and Physics (2) Biology, Chemistry,
and Physics (3) Science and Industrial Arts (4) Physical
Geology and Archeology (5) Biology and Art (6) Science and Math
EX27 Intensity of Integration: (1) Coordinated (2) Combined
(3) Amalgamated

Question Characteristics:

EX28 Level (see Bloom, 1956): (1) Knowledge (2) Concept
(3) Application (4) Analysis (5) Synthesis (6) Evaluation
(7) App]1cat1on-Eva1uat1on

EX29 Type: (1) Adjunct (2) Relevant (3) Incidental

EX30 Degree of Generality: (1) Items (2) Catagories (3) Systematic

- Patterns

Instructional Sequencing:

EX31 Type: (1) Progressive differentiation (2) Developmental
Tevel of cognitive functioning (3) Hierarchical (4) Random
(5) Learning cycle (i.e. SCIS)

EX32 Sequencing Unit: (1) Single lesson (2) Instructional unit
(3) Instructional Term (4) Instructional Program -

Variable

Characteristics of Content:

EX32" Content-orientation (see Klopfer, 1971):
(1) General science
(10) Biological science: (11) Microbiology (12) Genetics
(13) Evolution (14) Botany (15) Zoology (16) Physiology
(17) Ecological (24) Bio%ogica] Names




(25) Chemistry:(26) Atomic and Molecular Structure

(27) Chemical Bonding (28) Mole Concept (29)Chemical
reactions (30) Kinetic Theory (31) Energy Relationships
and Equilibrium in Chemical Systems (32) Electrochemistry
) Organic Chemistry (34) Chemistry of Life Processes

) Nuclear Chemistry
)

(33
(35
(40)Physics: (41) Electricity and Magnetism (42) Heat.

(43) Energy (44) Light (45) Properties and Structure of

Matter (46) Sound and Wave Phenomena (47) Mechanic and
Motion (48) Heat and Optics , -

(55) Earth Science (56) Astronomy (57) Physical Geology
(58) Oceanography (59) Meteorology (60) Historical Geology

(65) Biochemistry

Concept orientation (see Fuse, 1975): (1) Cause-effect
(2) Change (3) Cycle (4) Energy (5) Matter (6).Interaction
(7) Model (8) Organism (9) Population (1) System (11) Theory

EX35 Affective orientation: (1) Used

EX36 (see Bloom, 1964): (1) Attending (2) Responding (3) Valuing .
(4) Organization (5) Value complex

EX37 Values orientation (see Fuse, 1975): (1) Longing to know
(2) Questioning (3) Search for data (4) Demand for verifica-
tion (5) Logic (6) Consideration of premises (7) Consideration
of Solutions

EX38 Issues and/or Application orientation: (1) Used

Representation of Content: :

EX39 Relationships: (1) Used (2) Concept Maps (3) Flow Diagrams:
Picture Word (4) Flow Diagram: Block Word

EX40 Pictorial: (1) Photograph (2) Perspective Diagram (3) Outline
Drawing

EX41 Exemplification: (1) Analogy (2) Metaphor

Prior Knowledge Assessment:

EX42 (1) Used (2) Prerequisite concepts (3) Prerequisite
concepts: Mathematics

EX43 Purpose: (1) Covariance (2) Instructional (3) Independent
Variable

Postinstructional Strategies:
EX44 Post Organizer: (1) Used

Features: .
EX45 Teacher interaction: (1) .Direct (2) Indirect

Instructional Technique: -

EX46 Management: (1) Diagnostic testing and prescription
(2) Mastery learning approach (3) Competency-based

EX47 Organization: (1) Individualized instruction (2) Computer
managed or assisted instruction (3) Audio-tutorial (4)Programmed

4
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45-46

47-50
51-52
53-54
55-56
57-58

59-60
61-62

63-64
65-66

67-68

10-11

12-13

14-15

686

Mode of Communicating Knowledge:
EX48 (1) Audio-visual-(2) Audio (3) Written

“EX49 (1) Lecture (2) Discussion (3) Both

EX50 “(T) Demonstration(2)~Laboratory-(3) Field-Trip- -~ .
(4) Demonstration and Laboratory (5) Laboratory and Field Trip

Evaluation Techniques:

-EX51 Testing Format: (1) Objective (2) Subjective (3) Both

EX52 Grading: (1) Pass/Fail (2) Letter grade (3) Non-grade
(4) Mastery testing 47

EX53 Activities: (1) Incidental (2) Adjunctwés%'{ntegfétéd

EX54 Text: (1) Text only (2) Text and-manipulatives (3) Manipula-
tives only ’

Control Group
Characteristics: o
Pre - instructional Strategies. .
CT01 Advance Organizers: (1) Used (2) Integrative (3) Expository
(4) Subsumption (5) Correlative (6) Comparative (7) Expository
(Abstract) (8) Expository (Concrete)
CT02 Length (1) _ _ _Words (2) __ __ __Minutes
CT03 Style: (1) Written (2) Written & Lab (3) Verbal (4) Discussion
CT04 Behavioral Objectives: (1) Used .

"CTO5 Set Induction: (1) Used

Inquiry Orientation: '

CT06 Inductive vs. Deductive: (1) Inductive (Discovery)
(2) Deductive (Expository)

CT07 Guidance: (1) Structured (2) Free exploration (3) Guided
exploration

Manipulative Level:

CT08 Level of Access: (1) Remote demonstration (2) Individual
manipulation

CT09 Extent of Access: (1) Periodic (2) Frequent

cTio {yge of Use: (1) Picture study (2) Object manipulation
3) Both

CT11 Levels of Inquiry (see Shulman & Tamir, 1973): (1) None
(2) Low (3) Medium (4) High

Characteristics of Learning Tasks:

CTi2 Kinetic Structure (see Anderson, 1969): (1) Low structure
(2) High structure (3) Intermediate structure

CTI3 Commonality Coefficient (B,) (3 digits to right of decimal)

CTi4 Mathemagenic Behaviors (seé Rothkopf, 1970): (1) Used
(2) Translation (3) Segmentation (4) Processing

CTI5 Types of Learning (see Gagne, 1970): (1) Signal (2) Stimulus-
Response (3) Chaining (4) Verbal association (5) Multiple
discrimination (6) Concept learning (7) Rule learning
(8) Problem solving

CT16 Levels of Activities (see Bloom, 1956): (1) Knowledge
(2) Concept (3) Application (4) Analysis (5) Synthesis
(6) Evaluation (7) Application - Evaluation

cT17 Conditions of Learning (see Gagne, 1977): (1) Motor skills

. (2) Attitude (3) Verbal infoermation (4) Intellectual skills
(5) Cognitive strategies (6) Intellectual skills & Cognitive
strategies

CT18 Kinds of Agtivities (1) Recall:(2) Distinctions (3) Develop
(4) Assess
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16-17

18-19

20-21

22-23

24-25

 26-27

28-29
30-31

32-33

4-35
/

7 36-37

38-39

40-41

42-43

44-45

]

37

S ‘\ (17) Ecological (24) Biological Names

CH9
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/

/,

Learning Structure Condition: (1) Compatible (2) Incompatible L

Scientific Thinking and Reasoning Strategy Orientation:

CT20

CT2t

cT122

cT23

Cognitive level of emphasis (see Piaget, 1936): (1) Sensory
Motor (2) Pre-operational (3) Concrete operational

(4) Formal operational

Reasoning strategies: (1) Hypothetico-Deductive (2) Theoretica®
(3) Combinatorial (4) Probabilistic (5) Proportional

(6) Proportional & Combinatorial

Cognitive level of emphasis (see Klausmeier, 1979):

(1) Concrete level(2)Identity level (3) Classificatory level
(4) Formal level

Process-orientation:

(1) Observation

(10) Investigating and Manipulating:(11)Controlling

variables (12) Predicting (13) Formulating hypotheses

(14) Deisgning experiments (15) Experimenting

(20) Organizing and Quantifying: (21) Measuring (22) Classifying
(23) Using numbers (24) Collecting and organizing data

(30) Generalizing: (31) Inferring (32) Interpreting data’

(33) Explanation (34) Formulating models

Structure of Content: (see Haggis and Adey, 1979):

CT24

CT25
CT26

CT27
%ues
128

CT29

" CT30

Organization of content: (1) Topic (2) Process (3) Concept

(4) Environment (5) Historical (6) Psychological (7) Random
Scope of Content: (1) Disciplinary (2) Integrated (3) Multi-
Disciplinary (4) Interdisciplinary

Disciplines: L) Chemistry and Physics (2) Biology, Chemistry,
and Physics (3) Science and Industrial Arts (4) Physical
Geology and Archeology (5) Biology and Art (6) Science and Math
Intensity of Integration: (1) Coordinated (2) Combined

(3) Amalgamated

tion Characteristics:

Level (see Bloom, 1956): (1) Knowledge (2) Concept !
(3) Application (4) Analysis (5) Synthesis (6) Evaluation

(7) Application-Evaluation

Type: (1) Adjunct (2) Relevant (3) Incidental

Patterns

Instructional Sequencing:

CT31

€732

Type: (1) Progressive differentiation (2) Developmental
level of cognitive functioning (3) Hierarchical (4) Random
(5) Learning cycle (i.e. SCIS)

Sequencing Unit: (1) Single lesson (2) Instructional unit

Degree of Generality: (1) Items (2) Catagories (3) Systematic
(3) Instructional Term (4) Instructional Program {
|
\

Characteristics of Content:

CT33

e}

Content-orientation (see Klopfer, 1971):

(1) General science

(10) Biological science: (11) Microbiology (12) Genetics
(13) Evolution (14) Botany (15) Zoology (16) Physiology

S [ S
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688 ' ‘

1
1
1

T : - -{25)-Chemistry:(2h, Atomic -and-Molecular Structure .. ; —
(27) Chemical Bonding (28) Mole Concept (29)Chemical
reactions (30) Kinetic Theory (31) Energy Relationships
and Equilibrium in Chemical Systems (32) Electrochemistry
(33) Organic Chemistry (34) Chemistry of Life Processes
(35) Nuclear Chemistry.

(40)Physics: (41) Electricity and Magnetism (42) Heat
(43) Energy (44) Light (45) Properties and Structure of
Matter (46) Sound and Wave Phenomena (47) Mechanic and
Motion (48) Heat and Optics ~

(55) Earth Science (56) Astronomy (57) Physical Geoiogy
(58) Oceanography (59) Meteorology (60) Historical Ggo]ogy

(65) Biochemistry \

46-47 CT34 Concept orientation (see Fuse, 1975): (1) Cause-effect:
(2) Change (3) Cycle (4) Energy (5).Matter (6) Interacé@on
(7) Model (8) Organism (9) Population (1) System (11) Thsory

\

48-49 CT35 Affective orientation: (1) Used \
50-51 CT36 (see Bloom, 1964): (1) Attending (2) Responding (3) Valuing

‘ (4) Organization (5) Value complex , .
52-53 CT37 values orientation (see Fuse, 1975): (1) Longing to know

(2) Questioning (3) Search for data (4) Demand -for verifica-

4

tion (5) Logic (6) Consideration of premises (7) Consideration

of Solutions
54-55 CT38 1Issues and/or Application orientation: (1) Used
Representation of Content: \\
56-57 CT39 Relationships: (1) Used (2) Concept Maps (3) Flow Diagrams: .
Picture Word (4) Flow Diagram: Block Word
58-59 CT40 Pictorial: (1) Photograph (2) Perspective Diagram (3) Outline
Drawing .
60-61 CT41 Exemplification: (1) Analogy (2) Metaphor
Prior Knowledge Assessment:
62-63 CT42 (1) Used (2) Prerequisite concepts (3) Prerequisite
concepts: Mathematics .
64-65 CT43 Purpose: (1) Covariance (2) Instructional (3) Independent
~ Variable
Postinstructional Strategies:
66-67 CT44 Post Organizer: (1) Used
Features:
68-69 *CT45 Teacher interaction: (1) Direct (2) Indirect
\ Instructional Technique: \
i \ 70-71 CT46 Management: (1) Diagnostic testing and prescription *
. Ogpd | . (2) Mastery learning approach (3) Competency-based *
) 1-2 CT47 Organization: (1) Individualized instruction (2) Computer -

managed or assisted instruction (3) Audio-tutorial (4)Programmed .,

3178
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F; o ) ~ Mode of Communicating Know]edge //
3-4 CT48 (1) Audio-visual (?) Audio (3) Written -
5-6 CT49 (1) Lecture (2) Discussion (3) Both
7-8 CT50 (1) Demonstration (2) Laboratory (3) Field Trip (4) Demonstration
and Laboratory (5) Laboratory and Field Trip
Evaluation Techniques:
9-10 CT51 Testing Format: (1) Objective (2) Subjective (3) Both
11-12 CT52 Grading: (1) Pass/fail (2) Letter grade (3) Non-grade
(4) Mastery testing
13-14 CT53 Activities: (1) Incidental (2) Adjunct (3) Integrated
15-16 CT54 Text: (1) Text only (2) Text and manipulatives (3) Manipula-
tives only
QUTCOME CHARACTERISTICS
| Intent of Assessment:
17-18 ~ 7 0C01 Aquisition (Novelty of Content): (1) Identical (2) Similar
19-20 0C02 Transfer (Novelty .of Context): (1) Related (2) New
, : (3) Vertical (4) Lateral ‘ .
21-22 0C03 Retention (wks.)

| l

L e R U T -— s

Domain orientation:
23-24 0C04: (1) Coghitive
(2) Knowledge and/or comprehension (3) Application
(4) Cognitive mixed - general achievement (5) Process skills
6) Critical thinking and problem solving (7) Creativiiy
Decision-making (9) Logical thinking - Piagetian
Spatial relationship (11) Formal understanding

)
)
)
0)
0)Affective

1)Affective-subject

2)Affective-science

3;Affective-procedure/method (24) Values (25) Interest
6
0)

2)

Nature of scientific knowledge (27) Affective- milieu

(

(8

(1

(2

(2

(2

(2

(2

(40) Psychomotor/Behavioral (41) Methods of science

(42) On-task behavior/learner activity (43) Task performance

25-26 0005 Congruence of Measurement (Experimental - T1): (1)Yes (2)No

¢7-28 C06 Congruence of Measurement (Control - T2): (1 Yes (2) No

29-30 0C07 Type of Measurement: (1) National published (2) Ad hoc
unpublished (3) Teacher made classroom evaluation instrument

31-32 0C08 Method of Measurement: (1) Multiple choice (2) Questionnaire
(3) Observation (4) Structured Interview (5) Open-ended
(6) Ordinal Scale (7) Multiple choice and essay (8) Multiple
choice and short answer

33-34 0C09 Content-orientation: (1) Reading (10) Mathematics (20) Social
science (30) Science (40) Biological sciences (41) Microbiology
(42) Genetics (43) Evolution (44) Botany (46) Physiology

47) Ecological (49) Biological Terms (50) Chemistry .

; Atomic and Molecular Structure (52) Chemical Bonding

)

e e

Mole Concept (54) Chemical reactions (55) Kinetic Theory
(56) Energy relationships and equ111br1um in chemical systems
(59) Nuclear Chemistry (60) Physics (61) Electricity and
Magnetism (62) Heat (ﬁglzg;ergy (64) Light (65) Properties




!

I
i

35-36

' 37-41

42-43

44-45

46-47

48-49
50-54

S

and structure of Matter (66) Sound and wave phenomena (67)

"Mechanic¢$ and Motion (68) Heat and Optics (70) Earth science - e

(72) Physical geology (80) Biochemistry

0C10

oc

ESO1

ESO2
ESO3

ESO4
ESO5

Reactivity (i.e. fakeability - see conventions): (1) low
{2) Medium (3) high

Reliability (2 digits to right of decimal)

Source of effect size data:

(10) Directly from reported data or raw date (means and
variances) (11) Unadjusted posttest (12) Pre-post differences
(13) Covariance adjusted

(20) keported with direct estimates (21) T-value (22) ANOVA
and F-value (23) Multiple comparison q (24) ANOCOVA

(30) Correlational

(40) Sample size and P-level

(50) Backwards from variance of means with randomly
assigned groups

(60) Nonparametric (61) Directly from frequencies reported

on ordinal scale )Probit, Chi-square) (62) Frequencies

reported on nominal scale (63) Mann-Whitney U

(70) Estimated from variance of gain scores (correlation
guessing)

(80) Guessed from independent sources (test manuals, other
students using same test, conventional wisdom)

Reported significance: (1) p< .005 (2) .005< p<.01

EFFECT SIZE CALCULATION |
|
|

( 1

(3) .01<p<.05 (4) .05<p<.10 (5) p».10 1

|

Dependent variable units: (1) grade-equivalent units (2)
percentile rank (3) Other

Mean difference in grade equivalent units

Study effect size (2 digits to right of decimal)
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File #5 -~ Teacher Education
N of Cases: 177 Cards/Case: 6

Other Information: Decimals included in raw data where appropriate.

ard Column Variable

1

1-4 Study Code (4 digits, corresponds to Master List)
5-8 Start of Study
9-12 End of Study
13-16 Publication Date
17 Form of Publication (1) Journal (2) Book (3) MA Thesis
(4) Dissertation (5) Unpublished (6) Other

L]

DESIGN CHARACTERISTICS

Type of Study (1) Correlational {2) Quasi-experimental
(3) Experimental (4) Other
Outcomes measure on (1) Teacher/teacher trainees only
(3) Students only (3) Both ‘
Assignment of teachers to treatments (1) Random (2) Matched
(3) Self-selected (4) Intact groups (5) Representative sample
(6) Other
Total-number of teachers assigned
Total number of teachers analyzed
> Mortality

32 Teacher unit of analysis (1) Individual (2) Classroom (3) School
(4) Other

33 Teacher unit of analysis correct? (1) Yes (2) No .

34 Assignment of students to treatments (1) Random (2) Matched
(3) Self-selected (4) Intact groups (5) Representative sample
(6) Other

35-38 Total number of students assigned
39-42 Total number of students analyzed

43 Student unit of analysis (1) Individual (2) Classroom (3) School
(4) Other

44 Student unit of analysis correct? (1) Yes (2) No

45 Rated internal validity (1) low (2) medium (3).high

46 Design Rating (1) low (2) medium (3) high

47 Is data present to determine experimental and control variances?
(1) Yes (2) No

rd  Column Variable

TEACHER/TEACHER TRAINEE CHARACTERISTICS

(1) Characteristic specific for members of the individual treatment
group (2) Characteristic generalized across groups (3) Characteristic
as subgroups within this treatment (4) Other

'
|
1
i
l

1
|
l
!
l
|
|
n
l
1
:

341



6-9 Number of individuals in the sample
10-12 Age Average (years)
13-15 Age Range (years
16-18 Gender (% Female)
19 College education background (1) Elementary education major

(2) Secondary education major (7-12) (3) Education major
across levels (4) ‘Major outside education (5) Other

20-21 Subject major (1) biology (2) earth science (3) chemistry
(4) physics (5) science comprehensive (6) other science
program (7) mix of two sciences (8) mix of more thatn two
sciences*(9) mix of science and math (10) general mix
(11) other than science or math

> *Jse 8 if mix of science is not specified (i.e., science
in general).

22 Subject minor (same code as above)
23 Current Tevel of college enrotlment (1) Freshman (2) Sophomore
(3) Jupior (4) Senior (5) Graduate (6) Mixed junior and senior
(7.) Other mix (8) Other
24 Degree Status: (1) less than Bachelors (2) Bachelors (3) Bachelors
+ 15 (4) Masters (5) Masters + 15 (6) Masters + 30 (7) Doctorate
25-26 Experience teaching (0) no teaching (1) practice teaching only

(2) one year (3) two years (4) three years (5} four years

(6) five years (7) six years (8) seven years (9) eight years
(10) nine years (11) ten years (12) eleven years (13) twelve
years (14) thirteen years (15) fourteen years and beyond ~

27-28 Experience teaching science (same code as above)

29-31 Experience with specific curriculum/method (average # of years)
35 Dogmatism (1) Tow (2) medium (3) high

36-37 Number of science courses

38-40 Semester hours of science courses
41 Grade in science courses (1) low (D-C) (2) medium (C-B)

(3) high (B-A)

42-43 Number of science methods courses

44 -45 Semester hours of science methods courses
46 Grade in methods courses (1) low (2) medium (3) high
47 Undergraduate grade (1) low (2) medium (3) high
48 Teacher education courses grade (1) low (2) medium (3) high
49 Grade in student teaching {1): Tow (2) medium (3) high

STUDENT CHARACTERISTICS*
*Usad only in studies of effects of teachers' training on pupil

~ ) ‘
G TEE G E BT N G ar aan e W E s aam

outcomes.
.Card Coiumn Variable
3 1-4 Study Code .
5 (1) Characteristics specific for members of this individual

I treatment group (2) characteristics generalized across groups

6-9 Number of individuals in the sample

10-12 Age average
l \Q-w Age Range

1719 Gender (% Female) ‘
20-23 . Grade level (average in more than one) (one digit to right of decimal)
IERJﬂ:‘ 24-25 N grades

= 26-27 ‘Ranges 342




343

l 28-30 " Average IQ (give number) .
< 31 1Q Homogeniety (1) Homogeneous (2)-Heterogeneous
l 32 Source of IQ (1) Stated (2) Inferred .
33-34 - Range of IQ (number of points difference)
35- 3\7 Race (% non-white)
38 Predominant minority (1) Mixican (2) Non-Mexican Hispanic
l,; 3 (3) Oriental (4) American Indian (5) Bldck (6) Other
) 39 Average SES (1) low (2) medium (3) high
. 40 SES Homogeneity (1) Homogeneous (2) Heterogeneous
(‘Card * Column Variable
l 4 1-4 Study Code
5-8 Treatment Code
< 9-12 N of Treatments ¢
. ! . 13 . Sponsor (1).NSF {2) other’ federal (3) state (4) university
based (4) other \
- 14 Time of treatment (1) pre-service (2) inservice (3) other
15 Site of treatment (1) field based, site of empioyment
<l 16 - Extent of treatment (1) multi-grade or level e.g. course,
. workshop (3) training technique (4) other
, 17 Treatment geared to grade level (1) pre-school (2) elementary
l . (3) middle school (4) junior high school (5) high school
(6) genera] (7) other (8) secondary
. I 18-19. Confext.1 1:
20-21 Context] 2:
+* (1) competency—based program (14) biology classrcom
. PN (2) field based program (15) chemistry classroom
l (3) self directed 'study program(16) physical science classroom
(4) computer assisted 1rstruc-— (17) physics classroom
) tion program
l . - (5) ongoing jnstitute (18) earth science classroom
\ (6) summer institute (19) general science classroom
™~ (7) workshop , (20) other science classrooms
l' ) (8) methods c urse (21) elementary-classrooms
(9) university~science course (22) microteaching peers
- (10)university science course (23) microteaching students
design for teachers '
l (11 )minicourse {24) behavior coding training
or exposure
(12)practice teaching (25) other
l _ (13)education course (not methods)
22-23 Treatment Type 101: ,
l 24-25 Treatment Type 102: )
oo Ty
o Organization:
. (1) competency based program (7) science course
l' (2) field based rvoyram (8) science course designed
g (3) ongoing institute for teachers
. (4) summer*institute (9) minicourse
l : (5) workshop (10)units of study
(6) methods course (11)




|

1

| l 26-27

‘ 3

1

|

|

} . 28-29

l 30-31

: Y

1

. 32-33

‘ © 34-35
: 36-37
' 38-39

\

E |

i

40-41

|

|

\

[

|

\

|

\

|

Treatment Type 103:
Strategy:
(12) general
(13) traditional
(14) inquiry
(15} discovery
(16)
Treatment Type 104:
Mode:
(17) verbal
(18) mixed
(19) concrete
(20)
Treatment Type 105:
Interaction:
(21) direct
(22) mixed
(23) indirect
(24)
Treatment Type 106:
Source of structure:
(25) student self direct A
(26) student interacting with materials and/or teacher
(27) teacher .
(28) criterion referenced
Treatment Type 107: '
Locus of Control:
(29) student self-direct
(30) student and teacher working together
(31) teacher directed ‘ :
(32) Mix, part student, part teacher

Treatment Type 108:
Treatment Type 109:
Technique:
(33) IA feedback
(34) Instructional strategy feedback
(35) wait-time analysis
(36) questioning analysis
(37) micro-teaching peers
(38) micro-teaching students
(39) modeling strategy
(40) behavior coding craining (e.g. IA) or strategy analysis
(56) interview training
(57) question construction
(58) persuasive communication

Technology:
(41) Audio technology
42} video technology
(43) computer technology
(44) programmed material (a-t)
(45) print material

344 '
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42-43
44-45
46-47
48-49

Treatment Emphasis Content
Treatment Emphasis Content
Treatment Emphasis Content
Treatment Emphasis Content

Knowledge and Intellectual processes:

(1) science content

and techniques
learning theory
learning styles
iearning skills
lab skills

creativity
decision making
logical thinking

problem solving

inquiry strategy

PN PO N = = ) ed d ed d e d d e e o P —~—
N—OWOONOTNIPAWN—OWOO~NOYTUOT &

e N e e e e e e N S e N i e s e e e e e s e NN N T TN T N N N T D N T

wait-time

self-concept
values

characteristics
implementation

ESS
SCIS
SAPA

DISCUS
AAAS
BSCS

— P— P~ — p— J— T Sy — P~ Py J— P S, ey T Py P g~ p gy — T~ — — P o, P, e, oy T, S, Py P,

2) sciences processes
3) knowledge of teaching strategies and classification

spatial reasoning

questioning level
classroom management
discovery strategy (student center, open)
attitude (general)

attitude toward science

attitude toward science teaching
attitude toward treatment

dogmatism {toward open)

History of science

101:
102:
103:
104:

methods of science and the scientific enterprise
critical thinking

behavioral objectives
teat construction
planning (organizational skill)
verbal behavior, general

concrete manipulative strategy

indirect verbal behavior

interpersonal behaviors (response behavior, accepting
verbal, interaction, rapport) relationships

philosophy of teaching (perceived role expectation)
(toward student centered)

:;zlfs
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50-52

53-55

56-59
61

65-66

Column

19-20
21

22+
- 23

24
25
27-28
29

£96

Group process skills

(50)
(51) questions- process directed

(52) reactions to classroom situations

(53) leadership or change - agent strategies
(54) attitude toward treatment emphasis

(55) knowledge of question categories

Blank

Treatment duration (days)

Treatment duration contact (hours)

Fidelity to treatment (1) yes (2) no

Treatment contact type (1) continuous (2) intermittent (3) other

Variable

Study Code

Outcome Characteristics

Title of Measure Used: :
Measure on (1) teachers (Z) students (3) on students about teachers
N of outcome :

Criteria: Use same categories as treatments emphasis

Measured type: (1) Published - national standardized (2) ad-hoc
for that study (3) departmental or local standard (4) classroom
developed (5) other

Measurement intent (1) right-wrong (2) survey, or attitude
Measurement method (1) multiple choice (2) semantic differential
(3) Likert (4) questionnaire (5) observation (6) interview

(7) Q-sort (8) other

Test reliability (2 digits to right of decimal)

_Reliability measure (1) test-retest (2) parallel forms

(3) 'split-haif (4) internal consistency

Validity established {1) yes (2) no

Time of measurement (1) before treatment (2) after treatment

(3) pre-post {4) delayed (5) other

If pre-post (1) test, retest identical (2) test, retest-parallel
(3) other

Peactivity (1) high (2) medium (3) Tow

If pre-post, is a ceiling effect apparent? {1) Yes (2) No

Inter observer reliability, inter-scorer (2 digits to right

of decimal)

Formula for test reliability calculation (1) KR-20 (2) Spearman
Brown (3) Cronback Al (4) Hoyt's (5) ANOVA (6) Pearson product
(7) KR-21 (8)

Formula for inter-observer reliability (1) Scott's (2) Ebel's
intraclass (3) ANOVA (4) Pearson's r (5) Hoyt

EFFECT SIZE
Variable

Study Code
Treatment Comparison Code
Outcome Qode

¢ a3d8




i

13

* 14-15
22

23

24-28

65-66

697

Caiculation of effect size (1) directly from reported data

or raw data (means and variances) (2) reported with direct
estimates (ANOVA, t, F) (3)2direct1y from frequencies reported
on ordinal scale (Probit, X°) (4) backwards from variance of
means with randomly assigned groups (5) nonparametrics

(other than #3) (6) guessed from independent sources (test
manuals, other students using the same test, conventional
wisdom) (7) estimated from variance of gain scores (correlation
estimating) (8) probability levels (9) pre-test data used as a
control group

Number of instruments pooled to calculate effect size

Source of means (1) unadjusted post-test (2) covariance
(3) residual gains (4) pre-post differences (5) other

Significance (as reported) (1) p .005 (2) p .01 (3) p .05
(4) p .10 (5)p .10 :

Effect Size (2 digits to right of decimal, decimal
included in raw data)



N of Cases:

-

179

698

File #6 - Teacher Characteristics

Cards/Case: 7

Other Information: Decimal points are not included in raw data. Users

ard Column

1-2
3-6
7-1

f

28

29-30
31-32
" 33-35

36

I
I
:
k
!
!
i
I %
l
1
1
!
I
!

348

must allow for them in their own input formal instructions.”
In this file, several correlations (effects) may be coded
for a single case; however, they must pertain to the same
outcome variable. Thus, correlations with different
outcomes from the same study are considered as separate
cases.

Variable

Reader Code

Study Code

Criterion Code (e.g., 0102 indicates first of two criteria
from same study)

Date of Study Report (last 2 digits of year)

Form of Study (1) Journal (2) Book (3) Masters Thesis

(4) Dissertation (5) Unpublished

STUDENT CHARACTERISTICS

Sample size (total N)

Average IQ {,«

1Q Homogeneity (V) Homogeneous (2) Heterogeneous
Source of IQ (1) Stated (2) Inferred

Range of IQ (Number of points difference)

Grade level (1) primary K-3 (2) Intermediate 4-6 (3) Jr. High
z-g (4) Sr. High 10-12 (5) 1-6 (6) 7-12 (7) 9-12 (8) 1-12
9) > 12 °

Elementary science program (1) SCIS (2) SAPA (3) ESS
(4) Textbook (5) Other

H.S. science program (0) mixture science and non-science
(1) general science (2) 1life science (3) physical science
{4) biology (5) earth science (6) «chemistry (7) physics
(8) biology, chemistry, physics.

Number of high school science courses taken

Experience in program (# of months)

Gender (% female)

Predominant minority (1) Mexican 22) Non-Mexican Hispanic
(3) Oriental (4) American Indian (5) Black (6) Other

Average SES (1) low (2) medium (3) high




38
39
40
41
42-44

45-49
50-51
" 52453
54-55
56-57
58-59
60-61

62-63

64-65

66-67
68-69
70-7)
72-73
74-75
76

77

699 \

Special Grouping (1) not grouped (2) low track (3) medium
(4) high ,

Type of school (1) open (2) traditional
Location

Type of community (1) urban (2) inner city (3) urban fringe
(4) rural

Size of community (1)< 10,000 (2) 10,000<50,000

(3) 50,000 < 100,000 (4) 100,000 <.500,000 (5) 500,000< 1 million
(6) > 1 million

Average Class Size

TEACHER CHARACTERISTICS
Sample size (total N of teachers)

Mean age to nearest year

# of education courses taken (3 cr./course)

# of science courses taken (4 cr./ course)

# of biology courses taken

# of chemistry courses taken

# of physics courses taken

Undergraduate GPA (one digit to right of decimal)

Grade in student teaching experience (one digit to right of
decimal)

Experience teaching biology (average # of years)

Experience teaching chemistry (average # of years)

Experience teaching physics (average # of years)

Experience teaching (average # of years)

Experience teaching science (average # pf years)

Teaching specialization (0) general elementary (1) elementary
science (2) 1ife science (4) physical science (5) biology

(6) earth science (7) chemistry (8) physics (9) other

Educational background (1) Bacheiors (2)75% Bachelors 25% Masters
(3) 50% Bachelors 50% Masters (4) Master§ (5) 75% Masters 25% PhD

(6) 50% Masters 50% PhD (7) Doctorate (8),25% Bachelors 75% Masters
(9) 25% Masters 75% PhD . )




78 Subject Matter Knowledge (by standardized tests) (1) low
(2) medium (3) high .

79 List test: (1) NTE (2)
80 "1" indicating 1st card of case
Card Column Variable
1-3 Academic Institute (% teachers with training)
4-6 Gender (% female) o
7-9 Race (%non-white)
10 Predominant Minority (1) Mexican (2) Non-Mexican Hispanic
(3) Oriental (4) American Indian (5) Black (6) Other :
11-13 % Predominant Minority -
14 Average SES (1) low (2) medium (3) high |
15 Exhibitionism (1) Tow (2) medium (3) high |
16 Autonomy (1) Tow (2) medium (3) high |
17 Hererosexuality (1) low (2) medium (3) high
18 Enthusiasm (1) low (2) medium (3) high
19 Self Concept (1) low (2) medium (3) high
20 Self-actualization
21 Vanity
22 Reflective (1) Tow (2) medium (3) high
23 Physical self ;
24 Persgna] self
Intellectual Independence
25 Achievement
6 Dominance \
27 Self-sufficient (1) Tow (2) medium (3) high
28 Adventurous .
29 Confident
30 Receptivity ( ) Tow (2) medium (3) high
31 Deference
32 Change
33 Objectivity (1) Tow (2) medium (3) high
34 Adaptability
\ 35 Realistic
Friendliness
36 Nurturance
37 Affiliation (1) Tow (2) medium (3) high
38 Outgoing
39 Scholastic Motivation (1) low (2) medium (3) high
40 Order
1 Endurance . . .
5 Conscientious (1) Tow (2) medium (3) high
4 Planfulness
/
351) /



70

711-72

\ 200 } .

Intellect (1) low (2) medium (3) high
Intelligence
Analyti . . .
c?ia{§$§ (1) Tow (2) medium (3) high
Imaginative

Social Behavior
Motility (energy)
Stabilit ) .
Restla}n{ (1) Tow (2) medium (3) high
Anxiety

Power Relationships
Aggression
Abasement
tggdjgz?ésement (1) Tow (2) medium (3) high
Forthright
Conservative

Values
Aesthetic
Social ) X
Theoretical (1) Tow (2) medium (3) high
Technological

Attitudes
Teqching‘
?g;ﬁﬂ?ﬁg Science (1) Tow (2) medium (3) high
Specific Subject

TEACHER BEHAVIOR

Laboratory (1) used

Professional judgment (1) low (2) medium (3) high

Professional Judgment by (1) peers (2) supervisors (3) administrators
(4) pupils (5) parents (6) student teachers (7) others

CRITERION CHARACTERISTICS

Content (0) combination of sciences (1) elementary science

(2) general science (3) 1ife science (4) physical science

(5) biology (6) earth science (7) chemistry (8) physics

(9) other than science

Type of Criterion (01) cognitive low (recall, comprehension)
(02)cognitive high (application (03)cognitive mixture (general
achievement) (04) cognitive preference (05) critical thinking
(06) spatial reasoning (07) logical thinking (08) creativity
(09) decision making (10) problem solving (11) curiosity

(12) response behavior (13) process skills (14) methods of
science (15) self-concept (16) affective science (17) affective
course (18) affective method (19) social values (20) technological
values (21) theoretical values (22) psychomotor (23) other
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73
74

75

76

77-18

79

80
Card Column

3 1-4
5-8
9-11

12

13

14

702

PAY

Data (1) nominal (2) ordinal (3) ratio

# Replications (1) one time (2) posttest (3) post-pre
(4) weighted (5) repeated measurement

Method of measurement: (1) published (national, broad, gauged...)
(2) ad hoc or criterion referenced (3) classroom evaluation
(4) observation (5) structured interview of assessment (6)records

Reactivity (1) low (cognitive measures, one administration
or long lag, not alterable) (2) medium (3) high (affective,
transparent, alterable)

Criterion for teacher behavior (01) teaching effectiveness,
efficiency (02) interrelationship between students and teacher
(sharing concern, understanding...) (03) similarity of cognitive
patterns - (student similarity to teacher ) democratic practices
(04) teacherorient.(lecture, info. giving, teacher talk,
directedness)(05) teacher-studentorient.( info.seeking, discussion)
(06)student orient {inquiry, stud.talk, process orientation)
Forms of expression: (07) verbal (08) non-verbal (09) congruent
(10) contradictory (11) questioning behavior (12) Tow-level factual,
rhetorical (13) flexible-clarifying (14) high-complex, associative,
critical thinking (15) wait-time (16) discipline - classroom
management (17) use of objectives, directed motivation (18) teacher
aura (responsible, interesting...) (19) type of curriculum (text,
inquiry...) (20)use of methods, materials (labs...) (21) content
development (22) method of teaching (traditional, team...)
(23) attigude toward other teaching staff (24) achievement tests
of teaching behaviors, science processes (25) attitudes, expecta-
tions of specific curriculum (26) other
Method of measurement: (0) Test (1) self report (2) students
(3) supervisor's ratings (4) consultant's ratings (5) peers'
ratings (6) observation (7) records (8) self reprot and staff
ratings (9) structured interview
"2" indicating second card of case

Variable |

Mean of criterion (on total N) (one digit to right of decimal)
Variance of criterion (on total N) (one digit to right of decimal)
Reliability of criterion (two digits to right of decimal)

Type of reliability (1) test-retest (2) equivalence (3) split-half
(4) inter-rater (5) homogeneity

STUDY CHARACTERISTICS

Metric of data (1) Pearson correlation (2) biserial correlation
(3) point biserial correlation (4) partial correlation
Reported statistic:

Source of correlation data:
(1) directly from reported data or raw date (means and variances)
2) reported with direct estimates (ANOVA, t,F) . 9
3) directly from frequencies reported on ordinal scale (probit,x")

(4) non-parametrics (cther than #3)
(5) guessed from independent sources (test manuals, other 352
students using same test, conventional wisdom) '
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§6) p-values
7) others
(8). combination

Regorted significance: (1) p< .005 (2) .005<p=<.01
(3) .01<p=.05 (4) .05<p<.10 (5) p<.10 (6] .01<p=<.10
(7) .005<p<.05 (8) .005<p<.10

Unit of analysis (1) individual (2) class (3) teacher (4) grade

-level (5) school (6) district (7) state (8) extra-state region

Predictors:

Ceneral Instructions: Fill out one form for each criterion
variable for which correlations with predictors or mean
differences on predictors are reported. Criterion is defined
as score measured in any of the categories listed in "Criterion
Characteristics"

Special Instructions: For data in the form of mean differences
in score for predictors such as_gender ~ in the space to the
left of each predictor provide x, S.D., and n for each level

of the predictor. This -an then be converted into an r and
coded at the right.

Rated reliability (1) r<.70 (2).70<r<.80 .(3) r> .80

Correlation of this predictor with student score. For all
correlations there are two digits to the right of the decimal
point. .

TEACHER CHARACTERISTICS

Teacher age: correlation

- # Education courses: correlation

# Science courses: correlation:
# Biology courses: correlation

# Chemistry courses: correlation
# Physics courses: correlation

* Academic institute: correlation

Gender: correlation
Race: correiation
Exhibitionism:
reliability
correlation
Autonomy:
reliability S
correlation
Heterosexuality:
reliability
correlation
Enthusiasm:
reliability
correlation
Self-cancept: 25 %
reliability Yla
correlation




Card

65
66-68

69
70-72

73
74-76

80

Col umn

2-4

5
6-8

Self-actualization:

reliability
correlation
Reflective:
reliability
correlation

Physical self:

reliability
correlation

g 704

"3" indicating third card of case

Variable

Moral and ethical seif.

reliability
correlation

Personal self:

reliability
correlation
Family self:
reliability
correlation
Social self:
reliability
correlation

Intellectual independencg:

reliability
correlation
Achievement:
reliability
correlation
Dominance:
reliability
correlation

Self-sufficient:

reliability
correlation
Adventurous:
reliability
correlation
Confident:
reliability
correlation
Receptivity:
reliability
correlation
Deference:
reliability
correlation
Change:
reliability
correlation
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Objectivity:
53 reliability
54-56 correlation
Adapatability:
57 reliability
58-60 correlation
Realistic:
61 reliability
62-64 correlation -
Friendliness: .,
65 reliability .
66-68 correlation
Nurturance:
69 reliability
70-72 correlation
Succorance:
73 reliability
14-76 correlation
80 "4" indicating fourth card of case
ard Column Variable
5 1 Affiliation:
reliability
2-4 correlation
Outgoing:
5 reliability
6-8 correlation
Order:
9 reliability
10-12 correlation
Endurance:
13 reliability
14-16 correlation
Conscientious:
17 ‘ reliability
18-20 correlation
Planfulness:
21 reliability
22-24 correlation
Intellect:
5 reliability
26-28 correlation
Intellectually oriented:
29 reliability
30-32 correlation
Intelligence:
33 reliability
34-36 correlation
Analytic ability: R
37 reliability
38-40 correlation
Creative ability:
reliability
correlation
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} . ’ 0

Imaginative:
45 reliability
46-48 correlation
' Motility:
49 reliability
50-52 correlaticn
Stability:
53 . reliability
54-56 correlation
Restraint; . ~ ¢
57 reliability
58-60 correlation
Anxiety:
61 reliability
62-64 correlation
Aggression:
65 reliability
66-68 correlation
Abasement: \
69 reliability -
70-72 correlation
Leadership:
73 reliability
74-76 correlatiecn
80 "5" indicating fifth card of case

Variable

Ego achievement:

1 reliability
2-4 correlation
Dogmatic:

5 reliability
6-8 correlation
Forthright:

9 reliability
10-12 correlation
Conservative:

13 reliability
14-16 correlatiun .
Values:
Aesthetic:

17 \ reliability
18-20 correlation
Social:

21 reliability
22-24 . correlation
Religious:

25 reliability
26-28 correlation
Theoretical: .

reliability
correlation
Technological:
reliability
correlation

C;*_ Column
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Economic:
reliability
correlation
Political:
reliability
correlation
Attitudes:
Teaching:
reliability
correlation
Science:
“reliability
correlation
Teaching science:
reliability "
correlation i
Specific subject: :
reliability
correlation .
Undergraduate GPA: correlation
Student teaching grade: correlation
Experience teaching biology: correlation
Experience teaching physics: correlation
Experience teaching: correlation
Experience teaching science: correlation

"6" indicating sixth card of case

Variable
Teaching specialization: cerrelation
Educational background: correlation
Subject matter knowledge:
reliability
correlation
Cognitive preference:
reliability
corre’ation
Masculinity
reliability
correlation
Use of curricula: correlation
Cognitive pattern similarity:
reliability
correlation
Cognitive level similarity:
reliability
correlation

Statistical manipulation: (1) high (2) medium (3) low

"7" indicating seventh card of case
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File #7 - Student Characteristics

N of Cases: 308 . Cards/Case: 7

<

Other Information: Decimai points are not included in raw data. Users
‘ must allow for them in their own input format

instructions. In this file, several effects (or
correlations) may be coded for a single case;
howaver, they must pertain to the same outcome
variable. Thus, effects involving different out-
comes from the same study are reported as effects
for different cases. Many cerds in this file are
completely blank.

BACKGROUND AND CODING INFORMATION

Card Column Variable

1-2 Reader Code
. 3-6 Study Code
7-10 = Criterion Code (e.g., "0102" means that this is the first
of two criteria coded from study)
11-12 Date of Study Report (last two digits of year)
13~ Form of Study (1) Journal (Z2) Book (3) Master's Thesis
(4) Dissertation (5) Unpublished

STUDENT CHARACTERISTTCS

14-18. Sample Size (Total n if mean difference is metric)
19-21 Average IQ .
22 1Q homogeneity (1) homogeneous (2) heterogeneous
23 Source of IQ (1) stated (2) inferred
24-25 Range of IQ (number of points difference)
26-27 Mean age to nearest year
28-29 Grade level (average if more than one)
30-32 Gender (% Female)
33 Handicapped (1) visually impaired (2) hearing impaired

(3) learning disability (4) emotionally disturbed
(5) multiple handicaps (6) EMR (7) other (8) combination
or not specifically identified
. 34-36 Race (% non-white) . .
N3 Predominant Minority (1) Mexican (2) Non-Mexican Hispanic
™ (3) Oriental (4) American Indian (5) Black (6) Other
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38-40
41-43
44-46

47-49 |

50-52
53-55

56

58-60
61

t 62
) 63
64
‘ 66
67
68
69
70
72
~ 73
74-75

76-77
78-79

Minority Percentages
Mexican

Nor.-Mexican Hispanic
Oriental

American Indian
Black

Other

Average SES (1) low (2) medium (3) high

SES Homegeneity (1) homogeneous (2) heterogenous
Average class size

Special Grouping (1) not grouped (2) low track

(3) medium (4) high (5) mixed

Type of school (1) open (2) traditional (3) mixed

Type of community (1) urban (2) inner city {3) suburban
(4) rural (5) lookad at more than one, mixed

Science program (1) SCIS (2) SAPA (3) ESS

(4) Textbook (5) Activity-centered
(6) Mixed (Exp. + Control) (7) Other (8) NSF-sponsored
secondary curriculum

Number of years in elementary science program

High School Science Background (courses taken by students)
General Science (1) yes (2) no

Life Science (1) yes (2) no

Physical Science (1) yes (2) no

Biolegy (1) yes (2) no

Earth Science (1) yes (2) no
Chemistry (1) yes (2) no
Physics (1) yes (2) no

Number of secondary science courses taken (blank if

unknown )
Experience in program (# of months in treatment program)

STUDY CHARACTERISTICS

% Mortality

Source of correlation data

(1) Directly from reported data or raw data (means &
variances)

(2) Reported with direct estimates (ANOVA, t, F)

(3) Directly from frgquencies reported on ordinal
scale (Probit, x7)

(4) Backwards from variance of means with randomly
assigned groups (v, etc.)

(5) Nonparametrics (other than #3)

(6) Guessed from independent sources (test manuals,
other studies using same test, conventional wisdom)

(7) Estimated from variance of gain scores (correlation
guessing)

(8) p values.- (find t value of p and work backward)

(9) Reported with indirect estimates (ANCOVA)
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10) Pearson correlation

11) Biserial correlation

12) Point biserial '

13) Spearman's RHO

14) Calculated based on*gains

15) Other

16) More than one

17) From pooled A's to t's and worked backwards

80 Unit of analysis (1) individual (2) grade level (3) school
(4) district (5) state (6) extra-state regions

(
(
(
(
(
(
(
(

CODING INFGRMATION

Card Column Variable
2 1 Card Number (always "2")
2-5 Study code
6-9 Criterion code
STUDY CHARACTERISTICS
10 Rated quality of study (1) low (2) medum (3) high
11 Comparability of groups (1) low (2) high ’
12 Assignment of Ss to treatment (1) random (2) matched
(3) covariance adjustment of intact groups (4) dintact
groups

" CRITERION CHARACTERISTICS

Title of criterion measure used:

13-14 Content
(1) Elementary science
(2) General science

3) Biology

4) Life science

5) Earth science

6) Physical science

7) Chemistry

8) Physics

9) Other science

0) Combination of preceding

1) Non-science

(

(

(

(

(

(

(

(1

(1

15-16 ype .of criterion

1) cognitive level (e.g., Piaget)

2) knowledge

3) hjgher level skills - analysis, synthesis, and
evaluation

4) understanding, comprehension

5) critical thinking

6

7

) creativity
) decision making

T
(
(
(
(
(
(
(
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18-21
22-25
26

27
28-30

31-34

35-38

39-42
43-44

711

8) science achievement (knowledge)
9) affective level .
0) attitudes toward science class or instruction
1) attitude toward method or system
2) psychomotor/manipulative skills
3) attitude toward science and the scientist
4) questioning skills

5) problem solving skills
6) change in achievement
7) science interest
8) science background
9) process skills
0) science grades
1) self concept
2) application

) ad hoc written tests

) classroom evaluation (not including 1 and 2)
) observation (passive, unstructured)

) structured interview or assessment

Mean of criterion (on total N)
Variance of criterion (on total N)
Reliability of criterion (1) r£.4 (2) .44&r<.7 (3) r2.7

PREDICTORS

Rated reliability (1) r<.4 (2) .4<r<.7 (3) r2.7
Correlation of this predictor with criterion (-.26 coded -26)
(+.38 coded 38)

NOTE: All-correlations and deltas contain two digits to

the right of the decimal. Signs are included in the raw
data, but decimai points are not.

Sex: Reliability (ignore)
Correlation between sex and criterion

SEX EFFECT SIZE

A

m (sign in first space-numbers follow)

n
=3
-

Ag

A using pooled variance (m & f)

Source of effect size data

(1) directly from reported data or raw data (means and
variances)

(2) reported with direct estimates (ANOVA, t, F)

(3) directly from frequencies reported on ordinal

scale (Probit,’xz)
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(4) backwards from variance of means with randomly
assigned groups (v, etc.)
(5) nonparametrics (other than #3)
(6) guessed from independent sources (test manuals, other
studies using same test, conventional wisdom)
(7) estimated from variance of gain scores (correlation
guessing) L
(8) p values - (find t value of p and work backward)
(9) reported with indirect estimates (ANCOVA) "
(10) Pearson correlation .
(11) biserial correlation
(12) point biserial
(13) Spearman's RHO
(14) calculated based on gains
(15) other
(16) more than one .
(17) from calculated r values to t's and worked backwards
45-47 SAT scores (verbal) correlation
48-50 SAT scores {math) correlation
51 Age (grade level): Reliability
52-54 Correlation
55 Anxiety: Reliability*
56-58 Correlation
59 Arithmetic scores: Reliability*
60-62 Correlation
63 Attitude toward science: Reliability*
64-66 Correlation
67 Attitude toward school: Reliability*
68-70 Correlation
71 . Cognitive level: Reliability*
72-74 Correlation
75 Environmental attitude: Reliability*

76-78 Correlation
CODING INFORMATION

Card Column Variable
3 1 Card Number (always "3")
2-5 Study code
6-9 Criterion code
SEX EFFECT SIZE
10 Environmental knowledge: Reliability*
11-13 Correlation
14 Handicaps: Reliability*
‘ 15-17 Correlation
18 Homework: Reliability
19-21 Correlation
22 Interest: Reliability*
-23-25 Correlation .
26 Internality: Reliability*
o 27-29 Correlation

3R2
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30
31-33

34
35-37

38
39-41

42
43-45
47-49

50
51-53

54
55-57

58
59-61

62
63-65

66
67-69

70
71-73

74
75-77
78-79

1Q: Reliability*
Correlation

IQ (verbal): Reliability*
Correlation

IQ (nonverbal): Reliability*
Correlation

Language arts: Reliability*
Correlation

Math ability: Reliability*
Correlation

Motivation: Reliability*
Correlation

Number of science courses taken: Reliability
Correlation

Reading ability: Reliability*
Correlation

Achievement (grades): Reliability
Correlation

Achievement (tests): Reliability
Correlation

Science background: Reliability
Correlation

Self-concept: Reliability*
Correlation

Content of achievement predictors

(1) Elementary science

(2) General science

3) Biology

4) Life science

5) Earth science

6) Physical science

7) Chemistry

8) Physics

9) Other science

0) Combination of preceding sciences
1) Total GPA

2) Math (grades)

3) Language arts

4) Creative arts

5) Social studies

6) Academic performance on some test

3R3
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(17) Knowledge

(18) Comprehension u
(19) Application '
(20) Higher Level Skills

CODING INFORMATION

\
Cgrd Column Variable
1 Card Number (always "4")
2-5 Study code
6-9 Criterion code

SEX EFFECT SIZE

10 SES: Reliability
11213 Correlation
.14 Spatial ability: Reliability*
M5-17 Correlation
18 Study skillsT Reliability

19-21 Correlation

22 Race (white/black): Reliability
23-25 Correlation

RACE EFFECT SIZE

Deltas computed for various pairings of races: white(W),
black(b), Mexican(M), Non-Mexican Hispanic(N), Oriental(0),
American Indian(A), other(OT)

26-29 A =y~ %g
SW
30-33 A=y %
_SB
30-37 A=y Xy
SW
38-41 A=y My
M
42-45 A= Xy Ky
Sw °

46-49 A=y Xy

3R4 | /




- Y
u
><|
=
1
><)
S

50-53

54-57 A=

0
58-61 A= X
SW
62-65 A=Yy Xy
A
66-69 A=Xg Xy
Sg

70-73 A= %g - Xy

78-77 A =g Xy

78-80 A =g~ Xy

L N
1%
CODING INFORMATION
/
Card Column Variable
5 1 Card Number (always "5")
2-5 Study Code
6-9 Criterion Code
RACE EFFECT SIZE
X _-X

10-13 A = "01" "A where s_ = pooled standard deviation
estimate based on pooled
variances of both races




30-33
34-37
38-41
42-45
46-49
54-57
58-61
62-65 _
66-69
70-73

74-77

Column

Ol\l\)
O ot

10-13

716

CODING INFORMATION

Variable
Card Number (always "6")
Study Code
Criterion Code

RACE EFFECT SIZE

an— —

A=Y

3R6



21-23
24-27

28-30
31-34

35-37
38-41

42-44
45-48

49-51
52-55

56-58
59-62

63-65
66-69

70-72
73-76

77-79

Race (white/Mexican) correlation with criterion

— —

Race (white/Non-Mexican Hispanic) correlation with criterion

A=M Xy
S )
Race (white/Oriental) correlation with criterion }
A=y~ % §
S |
Race (white/American Indian)correlation with criterion
A=Yy - %y
°
Race (black/Mexican) correlation with criterion
A =% - Ry
°p
Race (black/Non-Mexican Hispanic) correlation with criterion
A = X5 - %y
°p
Race (black/Oriental) correlation with criterion
A=Y %
°p
Race (black/American Indian) correlation with criterion
A= - %y
°p
Race (Mexican/Non-Mexican Hispanic) correlation with criterion
A= Ry -7
°p

Race (Mexican/Oriental) correlation with criterion



CODING INFORMATION

Column Variable

] Card Number (always "7")
2-5 Study Code
6-9 Criterion Code

RACE EFFECT SIZE

1013 A =*n- X
S
p

14-16 Race (Mexican/American Indian) correlation with criterion
17-20. A\ =*u " %
S
p
21-23 Race (Non-MexfEan Hispanic/Oriental) correlation with
criterion

28-30 Race (Non-Mexican Hispanic/American Indian) correlation
with criterion .
N-33 A ="n""
S
p

35-37 Race (Oriental/American Indian) correlation with criterion
-41 A='0"%

°p
42-44 Race (other/white) correlation with criterion
w508 A = Yor - M

°p
49-51 Race (other/black) correlation with criterion
52-55 A = o : g

P

56-58 Race (other/Mexican) correlation with criterion

59-62 A\ = Yo ~ M
S



63-65 -

h . 66-69

70-72
73-76

77-79

Race (other/Non-Mexican Hispanic) correlation with
criterion

AN
*p

Race (other Oriental) correlation with criterion

A =*or - %o
*p

Race (other/American Indian) correlation with criterion

3R
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File 1 - Bibliography (Curricular Programs)
Coded Studies ™
By Source

“«r
v

s Dissertations®

Abeles, S, The utilization of certain mathematical skills in the
solution- of selected problems in physics: A comparison of the
ability of selected groups of Physical Gcience Study Committee
physics students and New York State Regents physics students to
solve problems in physics involving the use of mathematical
skills (Doctordl dissertation, New York University, 196b).
Dissertation Abstracts, 1966 27, 2435A. (University Microfilm
No. 67-107) . ’

3

v

Atfard, D. W. Influence of the high school biolegy textbook (BSCS
Yellow Version.or traditional) used on the success of Lufkin High
3chool graduates in college zoology and botany at Stephen F.
Austin State University (Doctdral dissertation, Texas A. & M.
University, 1974). Dissertation Abstracts International, 1974,
35, 1888A. (University Microfm No. 74-21,169)

Allen, L. R. An examination of the classificatory ability of children
who have been exposed to one of the "new" élementary science
programs (Doctoral dissertation, University.of California,
Berkeley, 1967). Dissertation Abstracts, 1967, 28, 2519A.

° (University Microfilm No. 68-25)

Altendggg’.d J. A study of student achievement in high school

' chemiscry using CHEM Study and conventnnnal approaches (Doctoral
dissertation, Oklahoma State University, 1965). Dissertation
Abstracts, 1965, 27, u5A. (University Microfilm No. £6-3,965)

Anderson, J. S. A comparative study of Chemjcal .Educational Material
Study and traditional chemistry in terms of students' ability to
use selected cognitivesprocesses (Doctoral dissertation, The
Florida State University, 1964%). Dissertation Abstracts, 1964,
25, 5147.  (University Microfilm No. 65-309)

Baldwin, A. Y. The effect of a process~orieated curriculum on
advanc¢ing higher levels of thought processes in‘'high potential
students (lLoctoral dissertation, The University of Connecticut,
1971), .Dissertation Abstracts International, 1972, 33 139A.

* {University Microfilm No. 72- 1u 214)

. A i
=% The citation used gives the information necessary for retrieval of
any of the three forms of the dissertation: the abstract, microfilm
or lzbrary copy. Beginning with Volume 27' Dissertation Abstracts
paginates - in two series, A for humanities and B for sciences. Bagln—
ning with Volume 30, the title of Dissertation Abstracts is Disser-

tation Abstracts International.
P
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Barksdale, A. T. An evaluation of the Elementary Science Study program
in selected classrooms in East Baton Rouge Parish, Louisiana
(Doctoral dissertation, The Louisiana State University and Azri-
cultural and Mechanical College, 1973). Dissertation Abstracts

International, 1973, 34, S741A. (University Microfilm No.
74-7,205)

Barrow, W. C. A comparison of concept a-d principle learning about
organic evolution between tenth grade students in a Biological
Sciences Curriculum Study course versus a course in traditional
biology (Doctoral dissertation, Aiizona State University, 1971).
Dissertation Abstracts Internationai, 1971, 31, 5869A. (Univer-
sity Microfilm No. 71-13,209) T

Battaglini, D. W. An experimental study of the Science Curriculum

. Improvement Study involving fourth graders' ability to understand
concepts of relative position and motion using the planetarium as
a testing device (Doctoral dissertation, Michigan State Univer-
sity,-1971). Dissertation Abstracts International, 1971, 32,
4916A. (University Microfilm ilo. 72-8,629) __

Berry, W. E. The comparative effects of PSSC pitysics and traditional
physics on student achievement (Doctoral dissertation, Arizona

"- _ State University, 1966). Dissertation Abstracts, 1966, 27, 878A.
(University Microfilm No. 66~7,940) .

Bowyer, J. A. B. Science Curriculum Improvement Study and the develop-

¢ ment of scientific literacy (Doctoral dissertation, University of
California, Berkeiey, 1975). Dissertation Abstracts Interna-

» tional, 1976, 37, 107A. (University Microfilm No. 76-15,119)
2

Brakken, E. W., Jr. An analysis of some of the intellectual factors
operative in PSSC and conventional high school physics (Docforal
dissertation, The Florida State University, 1964)., Dissertation
Abstracts, 1964, 25, 5103. (University Microfilm No., 65-310)

Breidenbuugh, B. E. A study of the effects co! a structural curriculum
in Piagetian type operations on the cognitive coping of elemen-
tary school children (Doctoral dissertation, Wayne State Univer-
sity, 1972). Dissertation Abstracts International,, 1972, 33,
2159A. (University Microfilm No. 72-28,8405)

\Brown, T. W. The influence of the Science Curriculum Improvement.
Study on affective process development and creative thinking
(Doctoral dissertation, The University of Oklahoma, 1973).
Dissertation Abstracts International, 1973, 34, 3175A. (Univer-
ity Microfilm No. 73-26,312) . . )

¢



Bullock, J. T. A comparison of the relative effectiveness of three,
types of elementary school science curricula in the development
of problem-solving skills (Dectoral dissertation, The University
of Florida, 1972). Dissertation Abstracts International, 1973,
34, 185A. (University Microfilm No. 73-15,480)

Cain, R. W. An analysis of the achievement of studerts in selected
high school biology programs in relation to their mathematical
aptitude and achievement (Doctoral dissertation, The University
of Texas at Austin, 1964). Dissertation Abstracts, 1965, 25,
5149. (University Microfilm No. 65-%,297) "

Coffia,‘W.‘J. The effects of an inquiry-oriented curricuw.um in sciznce
on a child's achievement in selected academic areas (Doctoral
dissertation, The University of Oklahoma, 1971). Dissertation
Abstracts International, 1971, 32, 23938A. (University Microfilm
No. 71-27,605) '_

Coleman, E. M. An experimental evaluation of the effects of ESCP and
general science on the development of interdisciplinary science
concepts by ninth grade students ([ >ctoral dissertation, Univer-
sity of Virginia, 1969). Dissertation Abstracts International,
1970, 31, 1659A. (University Microfilm No. 70-8,06€)

Cottingham, C. L. A comparative study of CHEM Study and traditional
high school chemistry in relation to students' success in college
cheaistry (Doctoral dissertation, Texas A & M University, 1970),
Dissertation Abstracts International, 1971, 32 267A. (Yniversity
Microfilm No. 71-17,802) ""

Crawford, E. D. A study of an exemplary science program (Doctoral
" dissertation, The University of Nebraska, 1971). Dissertation
Abstracts International, 1971, 32, 3813A. (Universitys Microfilm
No. 72-3,905) _"

Crumb, G. H. A study of understanding science developed in high school
physics (Doctoral dissertation, The University of Nebraska, 1965).
Dissertation Abstracts, 1965, 26, 1506. (University Microfilm

VNo. 65-8,523)

Cunningham, J. B, The neasurement of concept attainment: A compara-
tive study of modern and traditional high school physics courses
(Doctoral dissertation, Syracuse University, 1971). Dissertation
Abstracts International, 1971, 32, 268A. (University Microfilm
Mo. 71-18,476) T

Diamond, P. T. A comparative study of achievement in CHEM and tradi-
tional high school chemistry courses based on students perception
of their motivation for studying the subject (Doctoral disserta-
tion, The George Washington University, 1970). Dissertation

373




7124

Abstracts International, 1970, 31, 5871a. (University Microfilm
No. 71-13,246)

Durst, W. N. The ninth grade physical science programs: An appraisal
of achievement, understanding, and vocational interest developed
through three different physical science curriculums in Lincoln
schools (Doctoral dissertation, The University of Nebraska, 1970).
Dissertation Abstracts International, 1970, 31, 1507A. (Univer-
sity Microfilm No. 70-17,719) —

Erickson, W. C. Analysis of the inquiry-oriented Earth Science Curri-
culum Project and Introductory Physical Science materials
(Doctoral dissertation, United Statas International University,
1971). Dissertation Abstracts International, 1970, 31, 2788
(University Microfilm No. 70-24 ,419) -

Friot, F, E. The relationship between an inquiry teaching approach
and intellectual development (Doctoral dissertation, The Univer-
sity of Oklahoma, 1970). Dissertation Abstracts Internaticnal,
1870, 31, s5872a. (University Microfilm No. 71-12,569)

George, K. D. An experimental evaluation of BSCS and conventional
biology by comparing their effect on critical-thinking ability
(Doctoral dissertaticn, University of Kansas, 1964). Disserta~
tior Abstracts, 1965, 26, 792, (University Microfilm No.
65-7,647) _

*  Gibbs, R. K. An analysis of the effectiveness of the Biological

Science Curriculum Study single topic films in teaching hypoth-
2513 construction to high school biclogy students (Doctoral dis-

sertation, Indiana University, 1967). Dissertation Abstracts,
1967, 28, 3051A. (University Microfilm No. 67-16,339) .

Green, S. J. A comparison of the Earth Science Curriculum Project to
the lecture method in junior high-school science classes (Doc¢-
« toral dissertation, University of Southern Mississippi, 1972),
Dissertution Abstracts International, 1973, 34, 4024A, (Univer-
sity Microfilm No, 73-31,999) —

Grgurich, T. J. An evaluation of the achievement of general course
objectives for a secondary biology program (Doctoral disserta-
tion, Michigan State University, 197¢). Dissertation Abstracts
International, 1970, 31, 587uA, (University Microfilm No.
71-11,852) .

Hardy, ¢, A, An analysis of achievement and level of critical think-
ing in CHEM Study and traditional chemistry (Doctoral dissepta-.
tion, Texas Tech. University, 1969), Dissertation Abstracts;
International, 1970, 31, 65A. (Universivy Microfilm No.
70-12,307) ‘"




Heath, P. A. The effect of contemporary elementary science programs
on selected aspects of science reading achievement (Doctoral
dissertation, Oklahoma State University, 1970), Dissertation

Abstracts International, 1970, 31, 5667A. (University Microfilm
No. 71-11,163)

Heffernan, D. <. 4 comparison of the effects of individualized science

instruction with tpaditional science instruction in junior high
school (Doctoral dissertation, The University of Rochester,
1973). Dissertation Abstracts International, 1973, 34, 30244A.
(University Microfilm No. 73-25,873)

Henkel, E. T. A study of changes in critical thinking ability as a
result of instruction in physics (Doctoral dissertation, The
University of Toledo, 1965). Dissertation Abstracts, 1965, 26, .
5291.  (University Microfilm No. 66-308) '”‘

Herron, J. D. 'A factor analytic and statistical comparison of CHEM
Study and conventional chemistry in terms of their development of
cognitive abilities (Doctoral dissertation, Ths Florida State
University, 1965). Dissertation Abstracts, 1965, 26, 4333,
(University Microfilm No. 65-15,466) "'

Hudek, A. D. The relative effects of PSSC physics and traditional
physics on achievement in college physics (Doctoral dissert
University of Scuth Dakota, 1969). Dissertation Abstracts

International, 1969, 30, 3830A. (University Microfilm No.
69-20,612)

ation,

Huff, P. E. The effects of the use of activities of Science-A Process
Approach on the oral communication skills of disadvantaged kin-
dergarten children (Doctoral dissertation, The Ohio State Univer-
sity, 1971). [Dissertation Abstracts International, 1971, 32,
1750A.  (University Microfilm No. 71-27,586) - ?

Huntsberger, J. P. A study of the relationship between the Elementary
Science Study unit Attibute Games and Problems and the development
of divergent-productive thinking in selected elementary children

(Doctoral dissertation, Oregon State’ University, 1972). Disser-
tation Abstracts International, 1972, 33, 278uaA. (University

Microfilm No. 72-18,856)

Kellogg, D. H. An investigation of the effect of the Science Curricu-
Llum Improvement Study's first year unit, Material Objects, on
gains in reading readiness (Roctoral dissertation, The University
of Oklahoma, 1971). Dissertation Abstracts International, 1971, .
32, 2506A. (University Microfilm lio. 71-27,623)

Kolebas, P. The effects on the intelligence, reading, mathematics,
and interest in science levels of third grade students who have




1

participated in Science-A Process Approach since first entering
school (Doctoral dissertation, University of Virginia, 1971). -
Jissertation Abstracts International, 1971, 32, uuu3A. (Univer-
sity Microfilm No. 72-7,123) -

Lance, M. L. A comparison of gains in achievement made by students of
BSCS high school biology and students of a conventional course
in biology (Doctoral dissertation, University of Georgia, 1964),
Dissertation Abstracts, 1964, 25, 281y, (University Microfilm
No. 64-11,708) T

Lisonbee, L. K. The comparative effect of BSCS and traditional biology
upon student achievement (Doctoral dissertation, Arizona State
University, 1963). Dissertation Abstracts, 1963, 2u, 3153,
(University Microfiim No. 64-2,186) -

Long, N. T. science Curriculum Improvement Study (SCIS): Its effect
on concept development and manipulative skills in visually handi-
capped children (Doctoral dissertation, University of California,
Berkeley, 1973). Dissertation Abstracts International, 1973, 3u,
1738A. (University Microfilm No. 73-21.621) —

Long, 0. H. The deyéibpment and validation of an instrument to measure
the applicative understanding high school chemistry students have
of the comcept of the kinetic-molecular theory (Doctoral disser-
tation, Indiana University, 1967). Dissertation Abstracts, 1967,
28, 2121A. (University Microfilm No. 67-16,417)

Malcolm, M. D. The effects of the Science Curriculum Improvement
Study on a child's self-concept and attitude toward science (Doc-
toral dissertation, Purd.ue University, 1975)., Dissertation
Abstract< International, 1975, 36, 6617A. (University Microfilm
No. 76-7,099) —

Marks, R. L. A study of cognitive preferences in an attempt to inter-
pret student learning in Chemical Bond Approach project high
school chemistry {Doctoral dissertation, The Pennsylvania State
University, 1966). Dissertation Abstracts, 1966, 27, 3628A.
(University Microfilm No. 67-5,953) _’

]

Montgomery, J. L. A comparison of BSCS versus traditional material
and inquiry .ersus traditional teaching methods by testing student
achievement and retention of biology concepts (Doctoral disserta-
tion, Ball State University, 1969). Dissertation Abstracts
International, 1969, 30, 43354, (University Microfiim No.
70-6,657)

Nieft, J. W, The effects of an individualized, self-paced science
program on selected teacher, classroom, and stud nt variables --
ISCS level one (Dodtoral dissertation, University of Kansas,

376

3




1972). Dissertation Abstracts International, 1972, 33, 6198A.

(University Microfilm No. 73-11,933)

Novinsky, J. E. A summative evaluation of two programs in elementary
school science relative to measurable differences in achievement,
creativity, and attitudes of fifth-grade pupils in the United
States dependents schools,. Eugopean area (Doctoral dissertation,
University of Southern California, 1974). Dissertation Abstracts
International, 1974, 35, 3399A. (University Microfilm No.
74-28,558)

Partin, M. S, An investigation of the effectiveness of the AAAS proe-
ess method upon the achievement and interest in science for
selected fourth grade students (Doctoral dissertation, University
of Southern Mississippi, 1967). Dissertation Abstracts, 1967,
28, 3569A. (University Microfilm No. 68-2,939)

Penn, R. F. An experimental study involving the use of contract eval-
uation in a CHEM Study and a traditional high school chenistry
course (Doctoral dissertation, The Chio State University, 1972).
Dissertation Abstracts International, 1972, 33, 6199A. (Univer-
sity Microfilm No. 73-11,555) "'

Petit, V. M. An ana'ysis of the teaching behaviors of PSSC and N-PSSC
physics teachers and their effect on student cognitive achieve-
ment in physics and student understanding of the process of
science (Doctoral dissertation, The University of Michigan, 1969).
Dissertation Abstracts International, 1969, 30, 1923A. (Univer-
sity Microfilm No. 69-18,080)

Poel, R. H. Critical thinking as relat=d to PSSC and non-PSSC physics
programs (Doctoral dissertation, Western Michigan University,
1370). Dissertation Abstract International, 1970, 31, 3983A,
(University Microfilm No. 71-3,9ul) _-—

Riner, W. F. An evaluative study of the Montclair Science Project, a
laboratory program in physical S$cience designed for ninth grade
students (Doctoral dissertation, University of Kansas, 1966),

issertation Abstracts, 1967, 28, 101l1A. (University Microfilm
No. 67-10,832) T

Robertson, H. F., Jr. A study of the effect Introductory Physical
Sc.ience produces in students' abilities in selected areas of
physics (Dnctoral dissertation, Temple University, 1972). Disser-
tation Abstracts International, 1972, 33, 1542A. (University
Yicrofilm No. 72-27,210)

Sawyer, R..L. An investigation of the effectivéness of the program
recommended by the Physical Seience Study Committee (Dortoral
dissertation, University of Maryland, 1967). hissertation Al-
stracts, 1963, 24, 5257, (University Microfilm No. Bli-f,a50)

) rat ey
)y

-



728

Schirner, S. W. A comparison of student outcomes in various earth
science courses taught by seventeen Iowa teachers (Doctoral
dissertation, The University of Iowa, 1967). Dissertation
Abstracts, 1967, 28, 308lA. (University Microfilm No. 68-974)

Schlenker, G. C. The effects of an inquiry development program on
elementary school children's science learning (Doctoral disserta-
tion, New York University, 1971). Dissertation Abstracts Inter-
naticnal, 1971, 32, 104A. (University Microfilm No. 71-13,662)

Shaikh, MD. S. A. Relative effectiveness of the Physical Science Study
Committee and the traditional courses in grades eleven and twelve
in Colorado and a comparison of results obtained in Colorado with
those obtained in Dacca (Doctoral dissertation, Colorado State
University, 1969). Dissertation Abstracts International, 1969,
30, 1345A. (University Microfilm No. 69-15,727) ‘

Sharp, R. E. The relationship of teacher attitudes and practices to
student att. -udes toward science in selected tenth grade biology
classes (Doctoral dissertation, University of Georgia, 1972j.
Dissertation Abstracts International, 1972, 33, 4969A. (Univer-—
sity Microfilm No. 73-5,782) T

Smith, B. A. Modern elementary science curricula and student achieve-
ment (Doctoral dissertation, Western Michigan University, 1972).
Dissertation Abstracts International, 1972, 33, 4202A. (Univer-
sity Microfilm No. 73-2,519) T

Stafford, D. G. The influence of the first grade program of the
Sc.ience Curriculum Improvement Study on the rate of attainment of
conservation (Doctoral dissertation, The University of Oklahoma,
1389). Dissertation Abstracts International, 1969, 30, 2862A.
(University Microfilm No., 69-21,991 -

story, L. E., Jr. The effect of the BSCS inquiry slides on the criti-
cal thinking ability and process skills of first-year biology
students (Doctoral dissertation, University of Southern
Mississippi, 1974). Dissertation Abstracts International, 1974,
35, 2796A. (University Microfilm No. 75-25,531)

Teates, T. G. A comparison of the performance of ISCS (Intermediate
Science Curriculum Study) and non-ISCS ninth-grade science stu-
dents on several Piaget-type tasks (Doctoral dissertation, The
Florida State University, 1970). Dissertation Abstracts Inter-
national, 1970, 31, 4581A. (University Microfilm No. 71-7,113)

Trent, J. H. The attainment of the concept "understanding science"
using contrasting physics courses ([Loctoral dissertation, Stanford
University, 1965). Dissertation Abstracts, 1965, 26, 16).
(University Microfilm No. 65-6,262)




729

Troxel, V. A. Analysis of instructional outcomes of students involved
with three courses in high schcol chemistry (Doctoral disserta-
tion, The University of fowa, 1968). Dissertation Abstracts,

1968, 29, 1832A. (University Microfilm No. 68-16,867) ‘

Vanek, E. A. P. A comparative study of selected science teaching
materials (ESS) and a textbook approach on classificatory skills,
science achievement, and attitudes (Doctoral dissertation, The
University of Rochester, 1974). Dissertation Abstracts Interna-
tional, 1974, 35, 1522A. (University Microfilm No. 74-20,633)

Vejdovec, W. E. The effects of two science curriculum approaches on
the achievement of science kncwledge of elementary students (Doc-
toral dissertation, The Ohio State University, 1973). Disserta-
tion Abstracts International, 1973, 34, 6477A. (fniversity
Microfiim No. 74-3,337) -

Weber, M. C. - The influence of the Science Curriculum Improvement Study
on the learner's operational utilization of science processes
(Doctoral dissertation, The University of Oklahoma, 1971).
[issertation Abstracts International, 1971, 32, 3582A. (Univer-
sity Microfilm No. 72-3,u449) o

Welford, J. M. An experimental evaluation of the effectiveness of the
Biological Sciences Curriculum Study Special Materials approach
to teaching biology to the slow learner (Doctoral dissertation,
University of Virginia, 1969). Dissertation Avostracts Interna-
tional, 1770, 31, 1155A. (University Microfilm No. 70-8,052)

Wideen, M. F. A product evaluation of Science-A Process Approach
(Doctoral dissertation, University of Colorado, 1971). Disserta-
tion Abstracts International, 1971, 32, 3583A. (University
Microfilm No. 72-3,721)

|
|
|
Willoughby, J. R. The influence of personality factors and type of
physics course on high school physics students' growth on under-
standing of science (Doctoral dissertation, University of
Virginia, 1968). Dissertation Abstracts International, 1969, |
30, 631A. (University Microfilm No. 69-%,007)
\

¢

Q :;Tf}




730

Journal Articles

Allen, L. R. An examination of the abilit
Science Curriculum Improvement Stud
by its properties. Science Education, 1971, 35, 61-67.

y of first graders from the

Allen, L. R.

tive, affective apd motivational as
of the Science Curriculum In

program. Journal of Researc
167-174,

pects of the interaction unit
provement Study elementary science
hn in Science Teaching, 1972, g9,

Allen, L. R. An examination of the ability of third grade children
from SCIS to identify experimen+al variables and to recognize
change. Science Education, 1973, 57, 135-152,

Davies, J. M. and Ball, p. W. Utilizaticn of the Elementary Science
Study with educable mentally retarded students. Journal of
Research in Science Teaching, 1979, 15, 281-286. .

Davis, T., Raymond, A., MacRawls, C. and Jordan, J, A comparisé; of
achievement and creativity of elementary school students/@sing
pProject versus textbook programs. Journal of Research in Science

¥ program to describe an object

An evaluation of children's performance on certain cogni-

Teaching, 1976, 13, 205-214,

Heath, R. W, Curriculum, cognitive and educational measurement. Edu-
cational and Psychological Measuremqu} 19¢u, 24, 239-253,

Heath, R. W. and Stickell, D. W. CHEM and CBA effects on achievement
in chemistry. The Science Teacher, 1953, 30, uS—UG.k

Hipsher, W. L. Study of high school physics achievement. %The Science
Teacher, 1961, 28 (6), 36-37.

Jungwirth, E. Content learning in a process

Some aspects of BSCS biology in Israel.
55, 85-96,

-oriented curriculum:
Science Education, 1371,

1
i

Krockover, G. H, and Malcolm, M. D. The effects of the Science Cur-
riculum Improvement Study on a child's self-concept., Journal of
Research in Science Teaching, 1977, 14, 295-299,

lowery , L. F., Bowyer, J. and Padilla, M. J. The Science Curriculum

[mprovement Study and student attitudes. Journal of Research in
Science Teaching, 1980, 17, 327-33s,

fontgomery, L. and Bennett, L. MINNEMAST: Is it an acceptable in-

structional mode for kindergarten. Science Education, 1978, 62,
319-323.




: /- 731

Nussbaum, J. The effect of the SCIS's "relativity" unit on the child's
conception of space. Journal of Research in Science Teaching,
1979, 16, 45-51,

Pye, E. L. and Anderson, K. H. Test achievements of chemistry stu-
dents: A comparison of achievement of students in CHEMS, CBA,
conventional, and other approaches. The Science Teacher, 1967,
34, 30-32,

Raven, R, J. and Calvey, Sr. H. Achievement on a test of Piaget's op-
erative comprehension as a function of a process-oriented elemen-
tary school science program. Science Education, 1977, 61,
159-166, T

Robinson, J. T. Student attitudes toward science cours§s in test
schools using Human Sciences. Journal of Research*in Science
Teaching, 1980, 17, 231-241,

Schaff, J. F. and Westmeyer, P. H. Ccmparison of students in modern
and traditional high schooi courses. Journal of Chemical Educa-
ticn, 1970, 47, 82-8u,

Shann, M. H. Evaluation of an interdisciplinary problem-solving curric-
ulum in elementary science and mathematics. Science Education,
1977, 61, 491-502.

Stallings, E. S. and Snyder, W. R. The comparison of the inquiry behav-
ior of ISCS and non-ISCS students as measured by the TAB science
test. Journal of Research in Science Teaching, 1977, 14, 39-uy,

Story, L., Jr. and Brown, I. D. The effect of the BSCS inquiry slides
on the critical-thinking ability of first-year high school biology
students. Journal of Research in Science Teaching, 1977, 1u,
3u1-3u8,

Tamir, P. Factors which influence student achievement in high school
binlogy. Journal of Research in Science Teaching, 1967, 13,
533-5u5,

Wasik, J. L. A comparison of cognitive performance of PSSC and non-
PSSC physics students., Journal of Research in Science Teaching,
1971, 8, 85-90,

Welch, W.'W. Evaluation of the PSNS course. I: Design and implementa-
tion. Journal of Research in Science Teaching, 1972, 9, 139-1us,

Welch, W. W, Ewvaluation of the PSNS course, II: Results. Journal of
Research in Science Teaching, 1972, 9, 147-156,

Ailliams, B, P, IPS aa preparation for BSCS biology. The American
Biology Teacher, 1971, 33, nau-yqn,

381 -



g 732

: ERIC Documents

Aikenhead, G. S. The interpretation of student performance on evalua-
tive tests. Saskatoon, Canada: Saskatchewan University, 1973.
(ERIC Document Reproduction Service No. ED 013 371)

/
Aikenhead, G. A, On using qualitative data to evaluate two, chemistry
courses. Saskatoon, Canada: Saskatchewan University, 1974.
(ERIC Document Reproduction Service No. ED 095 001)

Appel, M., Wuhl, L. and Ree, M. Cognitive and affective outcomes in
children as a function of participation on SCIL, an individu-
alized version of the SCIS program. Philadelphia, PA: Research

for Better Schools, Inc., 1974, (ERIC Document Reproduction
Service No. ED 097 379)

Bartos, J. A. A model for program selection and its use for evaluating

stated goals of biological science as presented in two approaches:

BSCS and non-BSCS. Pittsburgh, PA: Baldwin-Whitehall School

District, 1970, (ERIC Document Reproduction Service No. ED 043
48s)

Butts, D. P. and Howe, A. C. The effect of instruction on the acquisi-
tion of conservation of volume. Austin, TX: Southwest Educa-
tional Development Laboratory, University of Texas-Austin, 1970.
(ERIC Document Reproduction Service No. ED 038 :320)

Even, A. Changes in grade 12 chemistry achievement patterns in Ontario
after establishment of a modern course of study. Ontario, Canada:

University of Ontario, 1977. (LRIC Document Reproduction Service
MNo. ED 139 6u5)

Marks, R. L. Differences in learning outcomes between a new and a
traditional chemistry course. Indiana, PA: Indiana State College,
1966, (ERIC Document Reproduction Service No. ED 016 620)

Shann, M. H. An evaluation of Unified Science Mathematics for Elemen-
tary Schools (USMES) during the 1973-74 school year. Boston, MA:

Boston University, 1975. (ERIC Document Reproduction Service
No. ED 135 861)

Shann, M. H., Reali, N, C., Bender, H., Aiello, T. and Hench, L.
Student effects ol an interdisciplinary curriculum for real pro-

blem solving: The 1974-75 USMES evaluation. Final Report, '

Boston, MA: Boston lUniversity, 1975. (ERIC Documant Reproduction
Service No. ED 135 86u)

Swami, P, Croativity and Ulementlary Science Study materials (Master:s
thesis, Westepn Washinpton State ZTollege, 1972), (LERTC Document
Feproduction fervice No. LD 089 9uy)




733

File #2 - Bibliography (Instructional Systems)

CODED STUDIES*
Alphabetical by Authors

O

Aaron, Gnanaolivu. The effectiveness of programmed instruction when used
to_supplement or supplant assignments in bioTogy classes in which team
teaching techniques are employed. Doctoral dissertation, The University
of Wisconsin, 1965. (University Microfilms No, 65-5108) #2049

Alcorta, Louis Bruno. Relative effectiveness of two organizational patterns
for science instruction in secondary schools., Doctoral dissertation,
Stanford University, 1962. (University Microfilms No, 62-5452) #2048

Allison, Roy Williams, Sr. The effect of three methods of treating motiva-
tional films upon the attitudes of fourth-, fifth-, and sixth-grade
students toward science, scientists, and sc1ent1f1c careers. Doctoral
dissertation, The Pennsylvania State University, 1966, (University
Microfilms No. 67-11,176) #2082

/

Anderson, C., &0D. Butts Comparison of individualized and groub instruc-
tion in a sixth grade electricity unit. Journal of Reseaprch in Science
Teaching, March 1980, 17(2):139-145. /' o

/7

Anderson, Carol Joy. The development and evaluation of programmed 1earning
for high school chemistry. Doctoral dis<ertation, A izona State Univer-
sity, 1971, (University Microfilms No. 71-23,997) #2001

Anderson, K. » & F. S. Montgomery. An evaluation of the introductory
phys1CS course on film, Science Education, Deceméer 195y, 43(5)-
386-394. #2074 - “

Anderson, K. E., F. S. Montgomery, & S. F. Moore. An evaluation of the
introductory chemistry course on film. Sc1eﬁée Education, April 1961,
45(3):254-269. #2076 :

/

Anderson, K. E., F. S. Montgomery, & R. W. R}dgway A pilot study on
various methods of teach1ng%2;n1ogy Sc1ence Education, December

1951, 35(5): 295-298. #207

Anderson, K. E., F. S. Montgomery, Sm1th & D. S. Anderson. Toward a
more effect1ve use of sound mot10ﬁ/p1ctures in high school biology.
Science Education, February }956, 40(1):43-54. #2073

Anderson, k. D., & A. R. Thompson,” Mutually aided learning: an evaluation,
Journal of Research in Scierce Teaching, 1971, 8(4):297-305., #2060

Beets, Mary Mitchell. Instrudtional television: inquiry method of instruc-
tion in fifth-and sixth-grade science. Doctoral dissertation, United
States International MUniversity, 1968. (University Micrcfilms No.
68-14,754) #2088

*Numbhers at the end/9f each entry are the assigned study code identification
numbers for this s




734

Beisenherz, Paul Chambers. An experimental study of a televised science
series, qrades 1-4, compariing the quality and sequence of teievision
and_classroom questions with a proposed Strateqy of science instruc-
tion. Doctoral dissertation, University of Washington, 1971,
(University Microfilms No. 72-7319) #2089 :

Black, William A., et al., Retention value of filmed science courses. Kansas
State Cgllege of Pittsburg, 1961, (ERIC Doc. Rep. Ser, No. ED 003 184)
#2106 °

‘Blank, Stanley Solomon. Inquiry training through programmed instruction.

Doctoral dissertation, University of California, Berkeley, 1963.
(University Microfilms No. 63-5482) #2037

Boblick, J. M. Writing chemical formulas: a ‘comparison of computer
assisted instruction with traditional teaching techniques. Science
Education, April 1972, 56(2):@21-225, #2092

Boblick, . M. Discovering the conservation of momentum through the use
of a computer simulation of a one-dimensional elastic collision,
Science Education, July 1972, 56(3):337-354. #2093

Braly, Joe Lee. Independent instruction in high school chemistry: a
comparison with a traditional technique. Doctoral dissertation,
Arizona State University, 1972, (University Microfilms No. 72-30,126)
#2032

Breedlove, Charles Berryman. An appraisal of team teaching in high schooi
chemistry. Doctoral dissertation, Wayne State University, 1963,
{University Microfilms No. 64-5096) #2046

Brown, F. K., & D. P, Butts. A study of the use of diagnostic testing in
teaching basic principles of human physiology. Journal of Research -
in Science Teaching, 1979, 16(3):205-210, #2051

Call, Robert Leon. A comparison of individualized and traditiof® methods
for teaching high school chemistry. Doctoral dissertation, Arizona
State University, 1974, {University Microfilms No. 75-10,038) #2036

Carnes, Phyllis Eileen. An experimental study in the use of programmed
materials for seventh-grade open-ended laboratory experiences, Doctoral
dissertation, University of Georgia, 1966. (University Microfilms
No. 66-13,592) #2043 )

Champa, V. Anthony. Television: its effectiveness in ninth grade science
classroom teaching., Doctoral dissertation, The Pennsylvania State
University, T957. (University Microfilms No. 57-24,002) #2090

Charles, Edward. An investigation of the use of cloze tests to compare gain
scores of students in science who have used individualised science
-materials and those who have used traditional textbook materials.

Doctoral dissertation, Lehigh University, 1970. (University Microfilms
No. 71-10,501) #2003

/

[



Connor, James Lewis Jr. Effects of modularized scienhce instruction on
student achievement and attitudes in inner city junior high schools.
Doctoral dissertation, University of Houston, 1972, (University
Microfilms Mo, 72-32,691) #2045

Cowan, Paul Jackson. Development of new autoinstructional materials and an
analysis of their effectiveness in teaching modern physics in the
small high school. Doctoral dissertation, The University of Texas,
1964. (University Microfilms No. 64-11,787) #2062

Crabtree, J. F. Study of the relationships between "Score," "Time," "IQ,"
and "Reading Level" for Fourth Grade Students Using Programed Science
Material. Science Education, April 1967, 51(3):298-304. #2084

Crocker, Robert K., et al. A comparison of structured and unstructured
modes of teaching science process activities. Paper presented at Annual
Meeting of the National Association for Research in Science Teaching,
April 1974, (ERIC Document Reproduction Service Mo. ED 092 360) #2105

Darnowski, Vincent S, Three types of programmed learning and the conven-
tional teaching of the nuclear chemistry portion of a high schcol
chemistry course, Doctoral dissertation, New York University, 1968.
(University Microfilms No. 68-11,785) #2016

Dasenbrock, David H, A comparison of CAI and non-CAI student performance
within individualized science instructional materials--ISCS--grade
seven. Doctoral dissertation, Florida State University, 1970,
(University Microfilms No. 71-6992) #2019

Denton, Jon James. A methodological study of a computer-managed instruc-
tional program in high school physics. Doctoral dissertation, Univer-
sity of Missouri, 1972, (University Microfilms No. 73-7023) #2039

Denton, Jon J., & Frederick John Gies. The relation between required
objective attainment and student selected objectives: two components
in an instructional medel for individualization., Paper presented at
AERA, 1975, (ERIC Document Reproduction Servaice No. ED 115 472) #2116

Dilorenzo, L. T., & J. W. Halliwell, A comparison of the science achievement
of sixth grade pupils instructed by reqular classroom and special science
teachers, Science Education, March 1963, 47(2):202-205. #2083

Eshleman, Winston Hull. A comparison of programmed instruction with conven-
tional methods of teaching two units of eighth grade science., Doctoral
dissertation, University of Arizona, 1967. (University Microfilms No.
67-10,310) #2014 .

Fiel, R, L., & James R. Okey. The effects of formative evaluation and ‘
remediation on mastery of intellectual skills. Journal of Educational
Research, March 1975, 68(7):250-253. #2103

<



Fritz, John 0. The effect on instruction of the complementary use of
audiovisual media with modified patterns in the use of the teaching
staff. Chicago, 111.: Chicago University, 1963. (ERIC Document
Reproduction Service No. ED 003 560) #2111

Fryar, William Rufus. Effect of programmed instruction and reading level
reduction _on science achievement of seventh grade underachievers,
Doctoral dissertation, University of Florida, 1971. (University
Microfilms No. 72-9700) #2013

Fulton, Harry F. An analysis of student outcomes utilizing two approaches
to teaching BSCS biology. dJournal of Research in Science Teaching,
1971, 8(1):21-28, #2066

Galey, Minaruth. The development of inquiry through the use of television
in first grade science, Doctoral dissertation, University of
Pennsylvania, 1970." {University Microfilms No. 71-6722) #2064

Gallagher, J. J. A comparison of individualized and group instruction in
science: effects on third grade pupils. Journal of Research in
Science Teaching, 1970, 7(3):253-263. #2058

Garry, Ralph J., Homer J. Dretmeier, Mary Kratt, & A, Cornelia Sheehan.
Report on research on the integration of science teaching by television
into the elementary school program., Boston University, 1960, (ERIC
Document Reproduction Service No. ED 003 504) #2112

Garside, Leonard James. A comparison of the effectiveness of two methods
of instruction in high school physics as measured by Tevels of achieve-
ment of students of high and low intelligence. Doctoral dissertation,
The University of Wisconsin, 1959, (University Microfilms No. 59-5771) #2071

Glass, L. W., 5 R. E. Yager. Individualized instruction as a spur to
understanding the scientific enterprise. American Biology Teacher,
September 1970, 32(6):359-361. #2123

Gracsell, Edward Milton., An evaluation of educational films in the teaching
of high school physics in Oregon. Doctoral dissertation, Oregon State
College, 1960, (University Microfilms No. 60-3338) #2091

Grooms, Henrietta Hill. Pupil achievement and social development in
intermediate grade departmentalized and self-contained classrooms.
Doctoral dissertation, University of Georgia, 1967, (University
Microfilms No. 68-5047) #2006

Hedges, William D., & Mary A. MacDougall, Teaching fourth grade science by
means of programed science materials with laboratory experiences,
phase 1II. Science Education, 1965, 49:348-358. #2070

Heffernan, Daniel F. A comparison of the effects of individualized science
instruction with traditional science instruction in junior high school,
Doctoral dissertation, The University of Rochester, 1973, (University
Hicrofilms No. 73-25,873) #2042 ’

386



Hug, V. E. Teamwork in biology. Science Education, December 1969, 53(5):

385, #2085

Hughes, William Rodney. A study of the use of computer simulated exper- 3
ments in the physics classroom., Doctoral dissertation, The Ohio
State University, 1973, (University Microfilms No. 74-3205)
#2131

Humphreys, Donald Wayne. An analysis of the relationship of individualized
instruction, self-image of achievement and academic achievement in
high school biology. Doctoral dissertation, University of Iowa, 1972,
(University Microfilms No. 72-26,695) #2022

Hunt, Edward George., Team teaching in junior high school science and social
studies. Doctoral dissertation, The University of Connecticut, 7963,
(University Microfilms No., 64-3538) #2047

Inventash, Harvey. A comparison of the effects of teacher-directed and
self-directed problem solving on attitude and understanding in science.
Doctoral dissertation, New York University, 1968, (University Micro-
films No. 68-11,793) #2021

Jacobs, J. M., & J. K. Bollenbacher. Experimental studies in teaching
high school biology by television in Cincinnati's public schools,
Science Education, December 1959, 43:399-405. #2075

Jacobs, Lucy Chester. The influence of teaching machine procedures upon
learning in high school chemistrv. Doctoral dissertation, Indiana
University, 1961, {University Microfilms No. 61-6942) #2076

James, Robert Keith. A comparison of group and individualized instructional
techniques in seventh grade science. Doctoral dissertation, University
of Iowa, 1969. (University Microfilms Mo. 69-21,698) #2030

Jerkins, Kenneth Francis. An exploratory study of learning and retention
in_general science classes utilizing the MPATI telecast course
"Investigating the Worid of Science.” Doctoral dissertation, Purdue
University, 1964. (University Microfilms No. 64-8673) #2126

Johnson, Lester. A study of the effects of using three different sets of
instructional materials to present a high school biology unit on
genetics. Doctoral dissertation, Northwestern State University at
Louisiana, 1972. (University Microfilms No. 72-28,519) #2099

Joslin, Paul Harold. A comparison of a team approach and a conventional
approacn on achievement in high school biology. Doctoral dissertation,
The University of Rochester, 1968. (University Microfilms No. 68-15,877)
#2018

Kahle, J. B., F. H. Nordland, & C. B. Douglass. An analysis of an alter-
native instructional model for disadvantaged students. Science Educa-
tion, 1976, 60(2):237-243,. #2097 -

3R7




Kline, Arlyn Arthur., Individualizing instruction in junior high school
earth science. Science Teacher, 1971, 38(8):73-76. #2102

Koch, David P. Effects of students' use of behavioral objectives on
achievement, confidence, and Tearning environment in Project Physics.
Doctoral dissertation, Kent State University, 1972, (University
Microfilms No. 73-13,305) #2034

Koenig, Herbert George. Individualizing instruction in science education.
Doctoral dissertation, State University of New York at Buffalo, 1971,
(University Microfilms No. 72-15,626) #2005

Krockover, Gerald Howard. A comparison of learning outcomes in CBA chemistry
when group and individualized instruction technigues are employed.,
Doctoral dissertation, The University of lowa, 1970, (University
Microfilms No. 70-15,614.) #2010

Lee, James Edward. Personality and cognitive variables as predictors of
educational outcomes in high school biology. Doctoral dissertation,
Syracuse University, T974." (University Microfilms No. 75-10,553) #2127

Linn, Marcia C., Benjamin Chen, & Herbert D, Thier. Personalization in .
science: a pilot study. Paper presented at the annual meeting of
NARST, 1974, (ERIC Document Reproduction Service No. ED 091 199) #2110

{

Long, J. C., J. R. Okey, & R. H. Yeany. The effects of diagncsis with
teacher- or student-directed remediation on science achievement and
attitudes. Journal of Research in Science Teaching, 1978, 15(6):505-
511. #2053

Love, George Hayward. |An individualized interdisciplinary model with two
variations for the teaching of science. Doctoral dissertation,
University of Pennsylvania, 1973. (Univ, Microfilms No. 74-15,915) #2050

Marshall, Gail. The development and evaluation of a programed supplementary
guide for selected topics in high school biology. Doctoral disserta-
tion, The University of Florida, 1970. (" University Microfiims No.
71-12.,763). #2015 '

Martinez-Perez, Luis. A study of self-concept, attitudes toward science
and achievement on a sample of seventh grade 1SCS students vs. seventh
grade students in a non-individualized class. Doctoral dissertation,
The Florida State University, 1973. (University Microfilms No.
73-31,524) #2130 .

Martin, W. J., & P, E. Bell, The use of behavioral objectives in instruc-
tion of basic vocational science students. Journal of Research in
Science Teaching, 1977, 14(1):1-11. #2054

May, Jeffrey. Personalized self instruction at the Cambridge Schonl. . The
Science Teacher, January 1977, 44(1):22-23. #2100

ERIC 3RS




McCﬁi]um, T. E., C. D. Henry, & W, 0, Nesbitt. Snyder Texas continues
team teaching,  Bulletim, NASSP, January 1961, XLV:261-265,
#2121

McKee, Ronald James. A comparative study of two programed instructional
methods and conventional instruction in a unit of ninth grade I
physical -science. Doctoral dissertation, The University of North
Dakota, 1966, (University Microfilms No. 67-4466) #2017

Meiller, Roy D. The teaching of biology and physical science in large and
small groups in Arlington High School, Arlington Heights, [11inois.
Doctoral dissertation, Colorado State College, 1965. (University
Microfilms No, 65-248) #2027

Molotsky, Leonard L. An exploratory study of cooperative team teaching
in_tenth-grade biology. Doctoral dissertation, University of

Missouri at Kansas City, 1966. (University Microfilms No. 66-15,061) -
#2020 .

Monaco, William J., & Michael Szabo, A comparative study of a team vs. a
non-team teaching approach in high school bioloqy. Paper presented at

the annual meeting cf NARST, 1976. (ERIC Document Reproduction Service
No. ED 123 130) #2109 ‘

Moore, Billy Fulton. The effect of flexible modular scheduling on student
achievement in BSCS biology. Doctoral dissertation, The University
of Iowa, 1970, (University Microfilms No. 71-5795) #2012

Moore; William James. An analysis of student outcomes in biology when audio
\\\/// tapes are used to supplement reading for low achievers, Doctoral

dissertation, University of Iowa, 1973. (University Microfilms No.
73-30,955) #2129

Mottillo, Joseph Louis. A comparative analysis of achievement and attitudes
of twelfth grade PSCS physics students when they receive as opposed to
when they do not receive behavioral objectives prior to instruction.
Doctoral dissertation, Wayne State University, 1973, (University
Microfilms No, 73-31,753) #2038

Nelson, Courtenay M. Effectiveness of sound motion pictures in teacning a

unit on sulphur in high school chemistry. School Science and Mathe- !
matics, 1952, 52:8-10.. #2119

Netburn, Allan N, A comparison of the effectiveness of two methods of
presenting science experiments to children of the fourth grade in a

northeastern suburb. Doctoral dissertation, New York University, 1972.
#2061

Noall, M. F., & L. Winget. Staff utilization studies help Utah educators--
the physics film project. Bulletin, NASSP, 1959, 43:183-195, #2122




N\

Nordland, Floyd H., James B, Kahle, Stephen Randak, and Thomas Natts. An
analysis of the effectiveness of audio-tutorial instructiont measured
by student achievement and predicted by standardized measures. School

_Science and Mathematics, March 1975, 75(3):277-284, #2095 i

0'Brien, Shirley Joanne, The effect of television instruction on problem
solving atittudes of fifth and sixth grade students, Doctoral disser-
tation, Oregon State University, 1973, (University Microfilms No.
73-25,366) #2086 )

0'Toole, Raymond Joseph. A study to determine whether fifth grade children
can learn certain selected problem solving abilities through indivi-
dualized instruction. Doctoral dissertation, Colorado State College,
1966. (University Microfilms No. 67-6080) #2044 S

Patterson, Marvin D. Contrasting children's science-related cognitive
skills in_high and low individualized classrooms. Paper presented
at Annual Meeting of NARST, 1976. (ERIC Document Reproduction Service
No. ED 125 900) #2108

Payne, Charles Ray, Sr. A comparison of achievement of high scﬁool chemistry

classes when students and teachers use behaviorally stated objectives
with classes whose teachers and students use non-behaviorally stated
objectives, Doctoral dissertation, University of Virginia, 1972,
(University Microfilms No. 72-33,251) #2040

Pella, Milton 0., and Chris Poulos. A study of team teaching in high school
biology. Journal of Research in Science Teaching, September 1963,
1(3):232-240, #2068 ) '

Pella, M, 0., J. Stanley, C. A. Wedemeyer, & W. A. Wittich., The use of the
White films in the teaching of physics. (Wisconsin Physics Film -
Evaluation Project) Science Education, February 1962, 46(1):6-21,
#2081

Penick, J. E,, D. Schlitt, S, Bender, & J. Lewis. Student structured

learning in biology. Science Education, January 1975, 59(1):13-18,
#2096 o

Penn, Roger Frederick, An experimental study involving the use of contract
evaluation in a chemistry course and in a traditional high school
chemistry course. Doctoral dissertation, The Ohio State University,
1972, (University Microfilms No. 73-11,555) #2098

Popham, W, J., & Sadnavitch, J. M. Filmed science courses in the public
schools: an experimental appraisal. Science Education, October 1961,
45(4):327-335, #2080

Przekop, Lawrence Robert, An investigation of study quide integration with
a filmloop °n an auto-instructional program and its effects on student
acquisition and retention of certain cognitive behaviors in biology.
Doctoral dissertation, Syracuse University, 1969, (University Micro-
films No, 70-12,801) #2079 )

39(3 \




741 .

Raghubir, K. P, The effects of prior knowledge of Tearning outcomes on
: student achievement and retention in science instruction. Journal of
Research in Science Teaching, 1979, 16(4):301-304, #2052

Reed, Louis Harper,.Jr. The effect of individualized instruction in science
upon the achievement, attitude, and self-concept of inner-city secondary
students. Doctoral dissartation, MNorth Texas State University, 1974, !

niversity Microfilms No. 75-13,681) #2033

Richard, Paul W. Experimental individualized BSCS biology. The Science
Teacher, February 1969, 36(2):53-54, #2100

Robinson, David B. A_comparison of a team approach and a conventional
approach on achievement in high school biology. Final repart. New
York State Education Department, July 1968, {(ERIC Document Repro-
> duction Service No. ED 038 327) #2115

Sadnavitch, J. M,, ¥, 4. Popham, & W. A, Black. Retention value of filmed
science courses, Science Education, February 1962, 46(1):22-27. #2080

Scarpino, Frank Louis. A comparison of self-paced and paced independent
study and traditional study in eleventh grade chemistry, Doctoral
dissertation, The Pennsylvania State University, 1971, (University
Microfilms No. 72-133927) #2011

Shinfeld, Sidney Louis. An experimental study to determine the effects
of an independent study approach to high school chemistry. Doctoral
dissertation, University of Pennsylvania, 1973, (University Micro-
films No. 73-27,565) #2128 '

Siddiqi, Mohammed Nasim. An analysis of the effectiveness of thé use of
autoinstructional materials in the teaching of PSSGC physics by
qualified physics teachers. Doctoral dissertation, The Florida State
University, 1973, (University Microfilms No. 73-31,529) #2063

Simmons, J. B., W. J. Davis, G, C. Ramseyer, & J. J. Johnson. Independent
study methods and the gifted biology student. American Biology Teacher,
October 1971, 33(7):416-8418, #2124 .

Slattery, Jean Breitenbach. An analysis of individualized science instruc-
tion in senior high school. Doctora] dissertation, 1he University of
Rochester, 1974, (University Microfilms No. 74-20,631) #2031

Stedman, Carlton ierman, The effecté of prior knowledge of behavioral
objectives on cognitive Tearning outcomes using programmed material

in_genetics. Doctoral dissertation, Indiana University, 1970.
(University Microfilms No. 71-11,351) #2023

Strehle, Joseph Albe;t. The comparative achievement of seventh-grade explor-
atory science students taught by Taboratory versus enriched lecture-

demonstration methods of instruction. Doctoral dissertation, University
of Houston, 1964, (University Microfilms No. 64-10,618) #2077 -

391




Strevell, Wallace H, High schoc! physics by television: the Houston Area

project. Houston University, Texas, Bureau of Educational Research,
Report No, NDEA-VIIA-306, September 1960. (ERIC Document Reproduction
Service No. ED 011 965) #2118

Summerlin, Lee, A feasibility study of tutorial type computer assisted
instruction 7n selected topics in high school chemistry. Doctoral
dissertation, University of Maryland, 1971, (University Microfilms
No. 72-12,858) #2028 AN

Sutman, Frank X., & M. Yost. A modified team approach in seventh grade
science. Journal of Research in Science Teaching, 3:275-279, 1965,
#2069

Swanson, David H, A comparison of masté?y learning “2edback systems
affecting achievement in chemistry, Paper presented at Annual Meeting
of AERA, 1977, (ERIC Document Reproduction Service N¢. ED 139 650)
#2117 e

Taffel, Alexander., An evaluation of a team method of teaching high school
physics to academically talented students. Doctoral dissertation, New
York University, 1961, (University Microfilms No. 62-1484) #2035

Thornton, William Terrance. The comparative effectiveness of programmed
" instruction, educational television, and traditional teaching of a unit
on_human biologv in selected elementary schools, Doctoral dissertation,
The University of Mississippi, 1970. {University Microfilms No.
70-16,407) #2025

Toohey, J. V., Evaluating the effectiveness of a 1inear programmed course in
science education., Journal of Research in Science Teaching, 1964,
2(1):59. #2056

Troost, C, J., & S. Morris. Effects of method of instruction and frequency
of response on criterion performance. Science Education, July 1971,
55(3):379-385, #2087

Tucker, Jerry Lee, The effect of televised science instruction én verbal
and nonverbal yrocess behaviors of teachers and students in grades 1-4,
Doctoral dissertation, University of Washington, 1977, (University
Microfilms No. 72-7423) #2065

Turpin, Gilbert Ray. Assessment of change in the affective meaping system
of elementary science students using a student assisted interactional
program, Doctora] dissertation, Indiana University, 1971, (Univer-
sity Microfilms No. 72-6685) #2024

Vandermeer, Abram W. Relative effectiveness of instruction by: films
exclusively, films plus study quides, and standard lecture methods,
Rapid Mass Learning. Technical Report. Pennsyivania State College,
July 1950, (ERIC Document Reproduction Service No, ED 053 567) #2114

392



4444444444_f4444__——————————————————T——————————-;;E;-1""""'*"""""""____"____-_f----

Wachs, Stanley Richard. An evaluation of a method of study of science source
papers by junior high school students as a means of developing their’
understanding of the nature of science and scientists, Doctoral disser-
;agggn, New York University, 1966, (University Microfilms No. 67-4913)

2

Wade, S. E, Effects of television utilization procedures on learning,
Audiovisual Communications Review, Fall 1979, 17/3):283-290. #2120

Waine, Sidney Irwin. The effectiveness of a programmed textbook in teaching
selected chemistry topics to high school introductory biology students.
Doctoral dissertation, New York University, 1970, (University Micro-
films No. 70-26,455) #2026

Walker, Mary Ann, The comparative effects of two methods of automated
instruction, one visual and one auditory, in teaching selected problem
solving behaviors to two groups of sixth grade students. Doctoral ]
dissertation, St. Louis University, 1972, (University Microfilms No.
72-24,036) #2078

Ward, Paul Evers. A study of pupil achievement in departmentalized grades
four, five, and six. Doctoral dissertation, University of Georgia,
1969, (University Microfilms No. 70-1201) #2008

Wash, James Alexander, Jr. An experiment in the use of programmed materials
in_teaching high school Chemistry with rates of reaction and chemical
equilibrium: a programmed sequence. Doctoral dissertation, University
of Georgia, 1964, (University Microfilms No. 65-4509) #2067 .

Welliver, P, H. Television instruction and the attainment of objectives for
a ninth grade physical science course, Journal of Research in Science
Teaching, 1968, 5(1):81-88. #2057

White, Robert William. The relative effectiveness of a team teaching method
in_high school biology instruction. Doctoral dissertation, The Univer-
sity of Wisconsin, 1963. (University Microfilms No. 63-3980) #2041

Wickline, Lee Edwin. The effect of motivational filins on the attitudes and
understandings of high school students concerning science and scientists.,
Doctoral dissertation, The Pennsylvania State University, 1964.
(University Microfilms No. 65-6771) #2094

Wiegand, Catherine Herndon. An investigation of the use of the Wyoming VERB
network to teach elementary science. Doctoral dissertation, University
of Northern- Colorado, 1971, (University Microfilms No, 72-3318) #2029

Williams, Homer Ronald. A comparative study of two patterns in the teaching
of high school chemistry. Doctoral dissertation, University of Georgia,

19656, (University Microfilms No. 67-3594) #2009




Williams, William Watts, An experimental investigation of individualized
instruction in the teaching,of quantitative physical science, Doctoral
dissertation, Duke University, 1969, (University Microfilms MNo.
67-3594) #2002 K

Winter, Stephen S., S. David Farr, Jchn J. Montean, & John A. Schmidt. A
.study of large group-small group instruction in Regents chemistry
comparad to conventional instruction. State University of New York

at Buffalo, 1965, (ERIC Document Reproduction Service No. ED 010 763)
#2113

Yarber, William L. Retention of knowledge: grade contracting method
compared to the traditional grading method. Journal of Experiment§]
Education, Fall 1973, 43(1):92-96. #2107 .

Young, Paul Alexander. An experiment in the use of programmed materials .
in_teaching high schuol biology. Doctoral dissertation, University of
Georgia, 1967, (University Microfilms No. 67-16,246) #2004

_Zeschke, R. Using programmed instruction in a high school biology class.
American Biology Teacher, December 1966, 28(10):776-778.. #2104




745

File #3 - Bibliography (Teaching Strategies)
Coded Studies*

Alphabetical by Author -

\Aagaard, Stanley A. Oral questioning by the teacher: influence on student
achievement in eleventh grade chemistry. Doctoral dissertation , New
York University, 1973. (University Microfilms No 73-19406) #3001.

Adams, D. Y. An _experimental comparison of a lecture- demonstrition anl

personaliz rod tnchnlque of 1n¢truct1ng a largq¥groﬁz7iﬁﬁﬁjiwzjhﬁﬁ\lon
carth science class. Docotral disseration, Universitv of Northern
Colorado, 1971. (University Microfilma No., 72-32u2} #3002.

Agne, R. M. & Blick D. J. A comparison of earth science classes taurht by
using original data in a research - approach technique versus classes
taught by cenventional approaches not using such data. Journal of
Research in Scicnce Teaching, 1972, 9(1), 83-89. #3055.

Amundsen, Arthur R. An investipation to determine the effects of questioning
in science on questioning skill and related abilities. Doctoral
dissertation, University of Pennsylvania, 1973, (University Microfilms
Ho. 73-27553) #3004.

Atkinson, Thomas J. A comparative study of the effect of audio taped
instruction on student achievement in the level Il ISCS program.
Doctoral discertation, University of Maryland, 1972. (University
Microfilms No 73-9671) #3003,

Babikian, Y. G. The relative effectiveness of discovery, laboratory, and
expository methods of teaching scicnce concepts. Doctoral dissertation,
UCLA, 1970. (University Microfilms No. 71-580) #3005,

Bailey, Orris G. A comparison of achievement in the concep. of fundamentals
of chemistry of eleventh grade sunior physical scienc: Students taurht
by laboratcry versus enriched lecture demonstration methods of instruction.
Dcctoral dissertation, University of Houston, 1964, (University
Microfilms Mo. 65-9182) #3006.

concept learnins in secondary school biolosy. Doctoral dissertation,
Fennsylvania State University, 1970. (University Microfilms MNo. 71-
164%66) ., #3007,

Barman, Charles R. The influence of value clarification techniques on
achievement, attitudes and affective behavior in hirh school biolosy.
Doctoral dissertation, University of Northern Colorado, 1974. (Univer.ity
Microfilms No. 75-05399) #3008,

Baker, K. H. An investipation into the role of teachins models in science
|
|
|
|
\

lumbers at the end of each entry are the assigned study code identification
[:R\ﬂ:mmbers of this study,

— | - 305




746

Barrilleaux, Louis L. An experimental ‘nvestipation of the effecte of
multiple library Sources 4s compatJ to the use of a basic texibook
on student achievement and learning activity in junior high school
science. Doctoral dissertation, University of Iowa, 1966. (University
Microfilms No. 6G-3406) #3009,

Barron, Richard F. The effects of advauce orfanizers upon the-reception
learning and retention of general science content. Syracuse University,
1970. (ERIC No. ED 061 554) #3108.

Beasly, W. F. The effect of physical and mental practice of psychomotor
skills on chemistry student laboratory performance. Journal of
Research in Science Teaching. 1979, ig(SI, 473-u79. #3123.

Becker, C. A. Higher level verbal respense and higher level test vecponse
of biolopy students and their relationship to questioning by biolofy
student teachers. Doctoral disse: tation, Hew York University, 1972.
(University #icrofilms' No. 72-20617) #3010.

Bilbo, T. E., & Milkent, M. M. A comparison of two different approaches for
teaching volume units of the metric system. Journal of Research in
Scienca Teaching, 1978, 15(1), 53-57. #3025.

Billings, Gilbert W, The effect of verbal introduction of science concepts
on the acquisition of these concepts by children at the second rrade
level. Doctoral dissertation, University of Connecticut, 1976.
(University Microfilms No. 76-7164), #3157.

Bland, Larson M. A comparison of three methods of teaching selected infor-
mational topics of basic electricity to disadvantaged students.
Doctoral discertation, University of Missouri - Columbia, 1872.
(University Microfilms No. 73-7013) #3011.

Porthwick, Paul B. Jr. The effects of question strategy training upen
information gained from reading science related prose selections with
fifth prade students. Doctoral dissertation, The Universitv of Akron,
1973. (University Microfilms No. 74-7592) j3012.

Brady, Eugene R. The effoctiveness of field trips ccmpared to media in
teaching selected environmental concepts. Doctoral dissertaticn, lowa
State University, 1972. (University HMicrofilms No 73-3860) #3013,

Brosiuz, Edward J. '5 comparison of two methods of laboratory instruction in
tenth grade biol-7y. Doctoral dissertation, Fennsylvania State University,
1965.  (University Microfilms No. 55-9798) #2014,




747 -

Bradzynski, Alfred J. A comparative stuly of ©wo methods {or teaching
eloctricity and marneticm with fifth and sixth gra '~ children.

Toctoral dissertation, Boston University, 1966. (University Microfilms
No. 66-14766) #3015.

Bryant, Hapolean, Jr. The effects of performance objectives on the .
achievement level of solected eiphth prade science pupils in four
predominantly black inner city scheels. Doctoral di§scrtation,
imdiana University, 1970. (University Microfilms No. 71-11368) #3016,

Bush, Kenneth H. . A study of the effectiveness of three testing procedures
on achievement and attitudes of Firat year biology sutdents. Doctoral
dicsertation, Purdue Univercity, 197u. (University Microfilmc lo. Th-
26690) . #3017. - -

Carlson, Roger L. A cemparison between the teaching effectiveness of a
large proup lectu-e and a large group discussion when evaluatinr the

cognitive and 2ffoctive domains. Dectoral dicsertation, Colorado State
College, 1870. (University Microfilms Ho 70-18330). #3019

Castelli, Francis A. The effects upon critical thinkine and process skills |
of single topic inquiry films in BSCS biolory. Doctoral dissertation,
Universtiy of Deleware, 1970. (University Microfilms No. 71-11u437) #3020.

Chiappetta, E. L., & McBride, J. W. Exploring the effects of general remediation
on ninth graders achievement. Science Education, October 1980, 91(5),
609-61u. #3161. :

Clark, Billy M. An experiment in cultivating creative thinking abilities in
the classroom. Doctoral dissertation, lowa State University, 1968.
(University Microfilms No. 68-14778) #3021.

Cook, J. B. Student achievement as a function of varbal interactions ipr the
classroom. University of Minnesota, 1969. (University #icrofilms Nao.
69-20008) #3022,

Corey, loble R. The cffect on biolopy comprehension and reading rate of
ainth prade students by using rewritten scientific jounal articles as

3 learning device. Doctoral dissertation, Purdue University, 1972.
(University Microfilms No. 73-6003) #3018,

Danner, D. W. Effects of discovery and expository teaching methods and locus
of centrol on retention and transfer. Doctoral dissertaticn, Temple
University, 1974. (University Microfilms Ho. 7u-197u6) #3023.

) Deboer, George E. Can repeat testing of en-route objectives improve end of
‘ course achievement in high school chemistry? Science Education, 1980,
64(2), 141-117. '

. (%4 . -

397




Deboer, George E. The effect of retesting on end of scemester performance in
high school chemistry at(three levels of previous science achievement.
Journal of Rescarch in Science Teaching, 1981, 18(3), 261-267. #3129

Deluca, F. P., & Renner, J. W. Structured inquiry versus exbloratory approach
in introductory peology laboratory. journal of College Science Teaching,
1976, 5(5), 307-309. 43151,

Downs, W. A. The effect of constructional activities upon achievement in
the areas of science and mathematics at the fifth grade level. Doctoral
dissertation, University of Missouri-Columbia, 1968. (University ’
Microfilms No. 69-3232) #3024,

Dworkin, Solomon. The production and evaluation of four sound filmstrips
on the subject of atomic bonding, designed as a substitute for the live

classroom lecture: a case study. Doctoral dissertation, Syracusec
University, 1968. (University Microfilms No. 59-626) #3025

Dwyer, Francis M., Jr. A study of the relative effectiveness of varied
visual illustrations. Pennsylvania State University, 1967. (ERIC,
No. ED 020 658) i#311.0.

Ellis, Ronald Stanley. The effects of verbalization during training on
per formance at criterion for physical science students. Doctoral
dissertation, Colum®ia University, 1973. (University Microfilms lo.

74-6401) j13026.

Feerst, Frances. A coaparison of two methods of enriching a science
curriculum go as to change the attitudes of children towards the
relovance of science. Doctoral dissertation, Hew York Unlversity,
1972. (University Microfilms VNo. 73-19,4622) #3158.

Fulton, Harry Francis. An analysis of student outcomes utilizing two
approaches to teaching BSCS hlologyv. Doctoral dissertaticn, University
of lowa, 1970. (University Microfilms No. 70-15,600) #3027.

Gates, Richard W. An_analysis of student outcomes using audio tapes to
supplement reading in the level one course of the Intermediate Science
Carriculum Study. Doctoral dissertation, University of lowa, 1970.
(University Microfilms No. 70-23,886) #3028,

Catta, Louils Antﬂény. An analysis of the pass-fail grading system as compared
to the conventional grading system in high school chemistry. Doctoral

dissertation, University of Ilowa, 1971, (University Microfilms HMo.
71-30,437) #3029.

Gennaro, Fugenc Daniel. A comparative study of two methods of teaching high

schoal bjology: the BSCS yellow version and laboratory blocks with
collateral reading. Poctoral dissertation, University of Wisconsin,

1964. (University Microfilms No. 64-13,878)




749

Gerne, Timothy A., Jr. A comparative stndy of two tvpes of science teaching
on the competence of sixth-grade students to understand selected topics
in electricity and magnetism. Doctoral dissertation, Hew York Univer-

sity, 1967. (University Microfilms No. 68-6180) #3031.

Goldberg, Harris Paul. Three dimensional models and the learning theory of
atomic structure, chemical bonding, and valency theory at the secondary
level in chemistry. Doctoral dissertation, Boston University, 1965.
(University ticrofilms No. 66-349) #3032,

Good, Wallace Martin. Self graded and teacher graded achievement in a BSCS
high school biology course. Doctoral dissertation, University of Kansas,
1970. (University Microfilms No. 71-13,394) #3033,

Goodson, M. L., & Okey, J. R. The effects of diagnostic tests and help
sessions on college science achievement. Journal of College Science
Teaching, 1978, 8(2), 89-90. #3152.

Griffin, Georgia Beatrice. A comparison of three supplementary approaches to
teaching high school biology in two Georgla high schools. Doctoral
dissortation, University of Georgla, 1967. (iniversity Microfilms No.
67-16,222) #3034

Grosmark, Jay W. The relationship betwcen achievement and laboratory skills
to the number of experiments performed by the hiph school chemistry
student. Doctoral dissertation, University of Maryland, 1973, (Unaiver-

sity Microfilms No. 73-28,856) #3035.

Gunsch, Leonhardt Maurice. A comparison of students achievenent and
attjtude changes resulting from a laboratorv and non-laboratory
approach to general cducation phvsical science courscs. Doctoral
dissertation, University of Northern Colorado, 1972. (Unlversity
Microfilms No. 72-22,408) #3036.

Harris, Charles 0., et al. Development of problem solving ability and
learaning of relevant-irrelevant information through film and TV versions
of a strength of materials testing laboratory. Michigan State University,
1962. (ERIC No. ED 003 515) #3113,

Harris, William Ned. The analysis of problem solving behavior in sixth grade
children and of the usefulness of drawings by the pupil in learning
sclence concepts. Doctoral dissertation, University of Michigan, 1962.
(University Microfilms No. 62-2738) #3037.

Hastings, Riram Irving. A _study of the relationship between teacher-pupil
verbal interaction and pupil achicvement in clementary school science.
Doctoral dissertation, University of Oregon, 1970. (University Micro-
films No. 71-10,730) #3159,

Hazen, Janc Boyd. The effect of a science simulation game on cognitive
learning, retention, and affoctive reaction. Doctoral dissertation,
¥ent State University, 1974. (Unlversity Microfilms No. 75-7454)

#3038. .

398




Hess, C. M., & Shrigler, R. L. A study of the effect of three modes of
teaching on metric knowledge and attitude. Science Education, 1981,

_6_5_(2) , 131-138. #3149,

Hof fman, Fredric Eugene. A comparison of the relative effectiveness of two
methods of audio-tutorial instruct fon (direct and indirect) in teaching

biological concepts concerning heredity. Doctoral dissertation,
Syracuse University, 1969. (University Microfilms HNo. 70-12,782) {3039,

liolcomb, C. The effect of the degrees of direction in the qualitative
analysis laboratory on retention of learning. Journal of Research in
Science Teaching, 1971, 8(2), 165-169. #3040

Holliday, W. G. An analysis of science instructional techniques usiop
different media in learning and testing modes. Doctoral dissertation,
University of Texas—Austin, 1970. (University Microfilms No. 71-11,555)

#3041 .

Holliday, W. G. The cffects of verbal and adjunct pictorial-verbal informa-
tion in science instruction. Journal of Research in Science Teaching,

1975, 12(1), 77-83.  #3140.
i
|
|
|
|

Holiiday, W. G., & Harvey, D. A. Adjunct enabled drawings in teaching physics
to junior high school students. Journal of Research in Science Teaching,

1976, 13(1), 37-43. #3136.

Humphreys, Donald W. An analysis of the relationship of individualized
instruction, self image of achievement and achievement in high school
biology. A paper presented at the annual meeting of the National

Assoclation for Research in Science Teaching, Detroit, Michigan, March

1973. (ERIC No. ED 094 949) #3114,

Humphreys, D. W., & Townsend, R. D. The effects of teacher and student
celected activities on thg,sﬁtfﬁimage and achievement of high school
biology students. Science Education, 1974, 58(3), 295-301. #3150.

Hunt, John Dolman. An analysis of selected factors in an audio-tutorial
system. Doctoral dissertation, Baylor University, 1973. (University
Microfllms No. 73-32,737) {3043,

Husband, David Dwight. Analysis of certain components of the audio-tutorial
system of teaching. Doctoral dissertation, Purdue University, 1970.

Uiniversity Microfilms No. 70-18,669) 43044

Jaus, H. M. The effects of integrated science process skill instruction on
changing teacher achicevement and planning practices. Journal of
Rescarch in Science Teaching, 1975, 12(4), 439-447. $#3138.

Jenkins, Jimmy Raymond. A study of small group VS. individual achievement
via_the audio-tutorjal instruction system. Doctoral dissertation,
Purdue University, 1972. (University Microfilms No. 72-30,911) #3045,

4100




Johns, Frank A. The qffoctivoncss of the discrepent events model in the

Egpching_of science. Doctoral disscrtation, Kent State University,
1971. (University Microfilms No. 72-9269) #3047..

Jones, James Edward. Compurcr—simulated experiments in high schoel chemistry
and physics. Doctoral dissertation, Jowa State University, 1972.
(University Microfilms No. 73-3897) #3046

Kauehak, Don, Fggen, P., & Kirk, S. The effect cue specificity on learning
from graphical materials in science. Journal of Rescarch in Science

Igpching, 1978, 52(6), 499-503. {3048

Kempa, R. F., & Ward, J. E. The effect of different modes of orientation on
obseryational attainment in practjcal chemistry. Journal qL_Bvscarch in
Sc ience Teaching, 1975, 12(1), 69-76. #3139

Kemper, Leon Wilflur. Semi-automated experiments for the Qpcondagx_gnisics

——

¢ rriculum. Doctoral dissertation, Ar izona State University, 1973.
(University Microfilms No. 73-21,891) #3049

Ketchum, Roy J. A comparisun of individual progfrcss and group ingtruction
in intro@pctori_physical science. Doctoral dissertation, University of
Rochester, 1972. (University Microfilms No. 72-28,811)

¥indler, Leonard Irwin. The relative effcct~venes§_of narrative and

ex qgiggfx_forms of written presggﬁgtion in developing celecled cogni-

tive abilitics in science students. Doctoral disscrtation, HNew York
University, 1972. (University Microfilms No. 73-8176) #3051.

Kline, A. A. A study of the relationship between self-directed and tcacher=

directed eighth grade students involved in an open-cnded supplementary

ESCP laboratory block. Journal of Rescarch in Science Teaching, 1971,
8(3), 263-271. #3143.

Knapp, John Allen, 1I. The effect of annotating articles from Scientific
American on student understanding. Doctoral dissertation, Western
Michigan University, 1972. (University Microfilms No. 72-24,165) #3052,

Koyanagl, Elliot Yazuru. The relative effectiveness of two methodologies
in improving problem solving abilities. Doctoral disscrtation, Indiana
Tniversity, 1970. (University Microfilms No. 71-11,396) #3053.

Lake, J. 1. Iyg_influcnce ol watt—timc—ean the verbal dimension of student

iﬂﬂg&gzquhavfgr. Doctoral dissertation, 1973. (University Merofilms
No. 714-8866) #3054,

response teaching tests _on achievement in mechanics. Doctoral disserta=
tion, Mew York University, 1969. (University Microfilms Mo. 69-21,192)

Landecker, L. The effect of delayed responsc loarniﬁgkguidcs and_immediate

LaShier, w., & Wren, E. Effect of prctcst'fcedback on mathematical skills
overview on IFS achievement. Science Education, 1977, El(h), 513-518.

#3056 401




752

Lee, Ernest Wilton. A study of the eff ¢t of two methods of tcaching high
school chemistry upon critical thxnking abilities. Doctoral disserta-
tion, Un1VLr51ty of North Carolina, 1963. (University Microfilms No.
64-9423) #3057

Leonard, B. Charles, & Denton, J. J. A methodological study evaluating a
pretutorial computer-comptled instructional program in high school
physi¢s instruction initiated from student-teacher sele .ted instructional
objectives. Missouri University, 1972. (ERIC No. ED 071 391) #3112

Lindsay, Carolyn W. A study of the effects of three methods of teaching high
school chemistry upon achievement in chemistry, critical thinking

9b111t1cq and qcxentlfxc interest. Doctoral dicqertatxon Iorthcact
Louisiana University, 1973. (University Microfilms No. 74-11,456) #3058

Long, Joe C., & Okey, J. R. The ecffect of diagnostic testing and remediation
on science achievement and retention. Paper presented at the annual
meeting of the National Association for Research in Science Teaching,
Cincinnati, Ohio, March 1974, (ERIC No. ED 139634) #3111

Lucckemever, C. L., & Chiapetta, E. L. An investigation into the effects of
a modified mastery strategy on achievement in a high school physiology
unit. Journal of Resecarch in Science Teaching, 1981, 18(3), 263-273.
#3130.

Lunetta, Vincent Nerman. The design and evaluation of a series of computer
simulated experiments for use in high school physics. Doctoral disser-
tation, University of Connecticut, 1972. (University Microfilms No.
72—32,153) #3059

Luong, Nguven Trong. The relative effectiveness of two methods of instruction
in teaching the principle of wyork to fifth and eighth prade students,
Doctoral dissertation, Cornell), 1970. (University Microfilms No.
70-17,091) #3060 '

Mahan, L. A. The effect of problem-solving and lecture-discussion methods
of teaching pencral science in developing student growth in basic under-
standings, problem solving skills, attitudes, intecrests and personal
adjustment, Doctoral dissertation, Pennsylvania State University, 1963.
(University Microfilms No. 63-6308) #3061

Markman, S. M. The teaching of junior high school peneral science by means
of an hiftorical approach to selected seventh grade qtudentr in the New
York Citv school system. Doctoral dissertation, New York University,
1973, (University Microfilms No. 73-30,093)#3062

Marlins, James Gregory. A study of the effects of using the counterintuitive
event in science tecaching on’subject matter achicvement and subject
matter retention of upper elementary school students, Doctoral disserta-
:io;i American University, 1973, (University Microfilms No. 73-27,704)
#30

40z

R




753

Marin, Martin. A _comparison of the performance of high school physics
students using closely directed experiments with that of students using
opcn-ended experiments. Doctoral dissertation, MNew York University,

1968. (University Microfilms No. 68-11,799) #3064

Mark, Steven Joseph. Experimental study involving the comparison of two
methods of performing experiments in high school chemistry. Poctoral
dissertation, Pennsylvania State University, 1958. (University Micro-

films No. 58-7291) #3065.

Markle, Glenn Charles. The cffect of the position and cognitive levels of
questions on learning from an activity centered module. Poctoral
diserctation. University of Georgia, 1974, (University Microf ilms No.

75-2617) #3066.

Martin, W. J., & Bell, P. E. The use of behavioral objectives in instryction
of basie vocational science students. Journal of Rescarch in Science

Teaching, 1977, 14(1), 1-11. #3133,

Mascolo, R. Performance in conceptualizing: relationship between conceptual
framework and skills of inquiry. Journal of Rescarch in Science Teach-

ing, 1969, 6(1), 29-35. #3128,

McFee, Evan L. The relative merits of two methodologies of tenchinﬁitég
metric svstem to scventh grade students. Doctoral dissertation,
Indiana University, 1967, (University Microfilms No. 58-4737)

McTavish, C. 1. Effect of repetitive film showings on learning.. One of 3
series of papers by the Instructienal Film Research Program (now
Pennsylvania State University), 1949. (ERIC No. ED 044 926)

Monk, J., & Stallings, W. Another look at the relationship between frequency
of testing and learning. , Science Education, 1971, 55, 183-188. #3068

Monk, J. J., & Stallings, W. M. Classroom tests and achicvenent in problem
solving in physical geography. Journal of Research in Science Teaching,

1975, 12(2), 133-138. #3141,

ﬂontgomcry, Jerry L. A comparison of BSCS versus traditional teaching
methods by testing student achievement and retention of biology concepts.
Ball State University, 1969. (ERIC No: ED 033 866) #3102.

Moore, Harry Fent. A study in programmed instruction using the medium of
video tape. Doctoral.dissertation, Ohjo State University, 1972.
(University Microfilms No. 73-2081) #3069, -

Newman, Earl Nelson. A comparison of the effectiveness of three methods in
high school biolopy. Doctoral dissertation, University of Oklahoma,
1957. (University Microfilms No. 57-4683) #3070.

Olsen, Robert Charles, & Llockard, J. D. A comparative study of the effect
of behavioral objectives on class performance and retention in phyvsical
science. Paper presented at the Tational Association for Rescarch in
Teaching annual mecting, Chicago, I11inois, April 1972, (ERIC No.

ED 064 142)
403




Pagano, Arnold Robert. A comparfﬁon of the effects of fggg_&gachiug stratesnies
on the qgﬂpiqitionL_rctentiop and transfer of wclected science councepts

in sixth grade. Doctoral dissertation, University of California-
Berkeley, 1970. (University Microfilms No. 71-9745) {#3Q71,

parsons, Bula Gail. The comparative effects of overlays on student acquisi-
tion of carth science concepts. Doctoral disscrtation, University of

Utah, 1969. (University Microfilms No. 70-3808) #3072,

Pella, M. 0., & Poulous, C. A study of team teaching in high school biology.
Journal of Research in Science teaching, 1963, l(3), 232-240. #3126.‘

Petrich, J. A., & Montague, .. J. The effect of instructor-prepared handout
materials on learning from lecture instruction. Journal of Rescarch in

Science Teaching, 1981, 18(2), 177-187. #3131.

Philipson, Willard Dale. The cffectiveness of selected films on learning
'biological concepts by high school students. Doctoral disscrtation,
University of Minnesota, 1967. (University Microfilms HNo. 67-14,640)

#3073

hods of teachln&_gcience
Doctoral disser-
69-18,683)

_ pitt, Carl Everett. A comparative study of two met
\ and their effectiveness in metal process development.
tation, University of Utah, 1969, (University Microfilms No.

#3074

Pless, Herbert. The use of structural analysis by high school biology
students as a mothod for learning and retaining the definftions of
technical vocabularyv terms. Doctoral dissertation, Temple University,
1966. (University Microfilms MNo. 67-6256) ##3075.

Raghabir, K. P. ‘The laborator: investigative approach to sclence instruction.

Journal of Resecarch in Science Teachlng, 1979, 16(1), 13-17. #3134.

Rainey, R. G. The effects of directed versus non-directed lahoratory work
on high school chemistry achievement. Doctoral dissertation, University
of Minnosota, 1962. (University Microfilms No. 63-4331) (3076

Reed, George Francis. A comparison of the effectiveness of the planctarium

and the classcoom chalkhoard and celestial globe in the teaching of
specific astronomical concepts. Doctoral dissertation, University of
Pennsylvania, 1970. (University tilcrof ilms No. 71-6721) #3077

Reese, Charles Dennis. The construction of agpictorinl clnssgggm_gggg_lg
blology and an cvaluation of administering the test by four different
Efocedurcs. Doctoral dissertaticn, University of Maryland, 1973.
(University Microfilms No. 73=28,899) #3078

Ridky, Robert William. A study of planctarium Q!rOCEiXSEQEE,EENEEEﬂSEE
achievement, pgrccption and retention. Doctoral dissertation, Syracuse
Universicy, 1973. (University Microfilms No. 74-8298) #3079

4‘14

e L]




755

Rietti, John Ambrose. A comparative stuly of chemistry achicvement using
two methods of evaluation, traditicnal examination method and cxpori—/
montal assignment method. Doctoral dissertation, University of Southern

Mississippi, 1973. (University Microfilms No. 74-3953) #3080

Riggs, Morris Palmer. The relationship between combinations of levels of
and equipment, method of Tnstruction, critical thinking ability, and
achievement in biology. Doctoral dissertation, University of Tennessee,
1970. (University Microfilms No. 71-7672) #3081

Robinson, David B. A comparison of a team approach and amﬁunvcntional
approach on achievement in high school biolopy. Genessed Valley School

%gvclopmcnt Association, Rochester, N. Y., 1968. (FRIC No. b 038 327
104.

Rosemergy, -John Charles. An experimental study of the of fectiveness of a
planctarium in teaching sclected astronomical phenomena téngixth grade
Spildrcn. Doctoral disscrtation, University of bﬁEhigan, 1967. -
{University Microfilms No. 68-7718) #3082.

Roy, Protima. Differential effects of pictorial and written presentation on

Ehgﬂggguisition of scientiflic concepts by Indians taught in Bengali and
in Enplish. Doctoral dissertation, University of Florida, 1974.
(University Microfilms No. 75-19,385) #3083.

Schefler, William C. A compar fson between {nductive and illustrative
laboratories in college biology. Journal of Research in Scicnce
Teaching, 1965, 3, 218-223. #3156.

Schmitz, Francis L. éﬁsgmparison of the relative effectiveness of utilizing
twor types of student participation in laboratory activities in teaching
gimcnqionnl analysis in high school physics. “Doctoral dissertation,
ggégzrsity of Wisconsin, 1970. (University Microfilms Neo. 70-22,668)

g
. 1

i .
Schneider, L. S., & Renner, J. W. Concrete and formal teaching. gburnal of
Rescarch In Science Teaching, 1980, 17(6), 503-517. #3120,

scott, Alvin Thomas. A study of the effects of planned classroom teacher
verbal behavior and resulting classroom pupil behavior on the achleve-
ment of classroom pupils. Doctoral dissertation, University of
Tonnessce, 1973. (University Microfilms No. 74-11,288) #3085.

Sibley, Willlam A. The effect of simulafion games on aLt{tudc34of sixth
praders toward the environment. Doctoral disscrtation, University of
Virginia, 1974. (University Microfilms No. 74-23,251) #3086,

Smith, Billy Arthur. An oxnérimogEgl com arigggwgfwﬁyp“;pghﬂiqugs (planctarium

jecture demonstration and classroom lecture qugpstritlon)_QL_Egiphin
sclected astronomical concepts to sixth prade students. Doctoral

dlsscrtation, Arlzona State University, 1966. (University Microfilms
No. 66-6906) {3087,

.........




—

St

Strozak,  Victor S.

Sullivan,

S

Swanson, D. H.,
arison of remediation strate

.. 756

Laird Partlett. FLffects of cxplanatory versus nonexplanatory
" in the tenth grade.

cigler,
feedback on a basic clectricity proaram usce
1971. (University

Doctoral Jissertation, Wayne State tniversity,
Microfilms No. 71-29,798) ;3088 .

¢ directive and non-directive problem .
udents in a developmental
fversity, 1972.

The effects O
and achievement of st

al dissertation, New York Un
72-26,620) 33089

solving on attitudes
sclence course. Doctor
(University Microfilms No.

at ional apparatus
Doctoral disserta-

films lo.

The effect of 3 simulating educ
combust ion concepts.
1967. (University Micro

James Alfred.

on thc_nggg}ng_gpd retention of

Lion, Mest VirginfE'UniversiCy,
68-8335) #3090. ‘

arium in education: an cxpcjjmcntal study
poals. Doctoral disscrtation, The
(University Microfilms No. 73-24,695)

unal, Dennis Wayne. The planet
of the attainment of perccived
University of Michigan, 1973.

#3091.

y versus personalized
gies with
in Science

& Denton, J. J. Learning for master

sydtem of instruction: a comp
secondary school chemistry students.

Teaching, 1977, 14(6), 515-524.

Thompson, E. An cxperimchal evaluation of the achieveme

sccoanﬁymschool students using eoml micro versus m1
Doctoral dissertaticn, University of Yirginia,

laboratorv.
(University Microfilms No. 68-3146) $#3092

Journal of Rescarch

nt in chemistry by

R LU AL LA STy
cro methods in the
1967.

to determine the relative cffective-
cthods of laboratoery reports in the tcaching of Chem
PDoctoral dissertation, University of Pennsylvania,
Microfilms No. $8-14,465) #3093

ness of using a full

Doctoral disscertation,
67-1689)

An cxpcrimcntal studv

Torop, William.
ness of four m

HMA”.SLudy.chnmtstri.
1968. (University

Teinklein, L. A. A c&hparaCivc study of the effective
{ilm and short format films to tcach chemistry.
Michigan State Unjversity, 1966. (University Microfilms to.

#3094

n in physics. Dectoral

Problem solving instructio
(University Microf ilms No.

Columbia University, 1974.

True, Donald Smith.
dissertation,
75-7850) #3095

ain cognitive objoctiggg_of a

ancd upon three types of instruc-
land, 1975. (University

Urbancic, Donald W. Achicvement of cert

genetic unit in_high school biolopy b
t fon. Doctoral dissertation, University of MaTy

NTcrofilms No. 75-29,140) 43096

uction by: films

films plus SCUdzgguidcs, ard lecture methods.
Dne of a series of papers by the Instructional

{versity, University Park,

Relative effectiveness of instr
and stand

VandeMeer, Abram W.

exclusively,

(Rapid Mass Learning)

Film Rescarch Program

pa, 1950. (ERIC No.
\

at Pennsylvania State Un
ED 053 567) {3106

406



two methods of inigguction in

The relative c{fectiveness of

of physical and chemical change to

Vaeclker, A.
Egach{gg_tholglgssificqﬁ}on concepl
hool children. Doctoral dissertation, University of

elementary sc
Wisconsin, 1967.

(University Microfilm

Effects of inserted quest fons in f

s No. 67-17,042) #3160

ilms on developing an

vuke, George J.
understanding of contro

i1ed experimentation.

Indiana University, 1962.

(ERIC No. ED 003 181) #3107

g value of the pr

epared biolapy drawing versus

Wallin, Russell S. The teachin

ratory drawing.

NDoctoral dissertation,

the origigg}_ggtniled 1abo
Syracuse University, 1953.

(University Microfilms No.

The use of visual advance or

11,881) #3097

for lggyngnn carth

ranizers
ation for

————

Weisberp, Joseph S.
science concepts. Paper presented at
Research in Scicnce Teaching meeting,

(ERIC No. ED 040 054) #3116

& Fensham, P. J.

West, L. H. T.,
effective vari
Science Teaching, 1676, ll(&),

Prior knowledge or advance Org

ables in chemical learning.
297-306.

the National Asscci

Minncapolis, Minnesota, 1970.

anizers as
Journal of Rescarch in

#3137

understanding of scicence, and

Wilson, Douglas J.

A studv of achicvement,
arious groups O

f the Nebraska Phxﬁical

teacher role perception in v

of Nebraska, 1973.

Scicncg_frojg;ts, Doctoral dissertat

TUniversity Microfilms No. 74-13,033)

Winn, W. -The effect of biology word diagr

concepts
Science Tcaching, 1980,

as a function of general ability.
17(3), 201-211. #3122

rge group-small group inst

fon, University
#3098

ams on the structuring of science
Journal of Research in

ruction in

Winter, Stephen S. A study of la
regents chemistry compared " t

o conventional instruction.

State University
Yew York, 1965.

of New York, College at Buffalo,
(ERIC Wo. ED 010 763) #3117

Rochester University,

lhc‘relatlvc merits of two met

hedologies designed to

Wise, Jewis Edgar.

students ability to rccofn

ize the relevancy

improve the cighth grade

Doctoral dissertation,

of data to selected problem

s In science.

70-7986) #3099

Indiana Untversity, 1969.

& Lawson, A. E. The

Wollman, Warren T.,
scventh grade

port icnal reasoning in

Teachling, 1978, 15(3),

Wright, Fmmett L. Analysis
biology achicvement of

Teaching, 1980, 17(2), 99-104.
Robert F., & Wick, J. W.
arison of results.
i(l), 16-20. #3109

Yager,
statistical comp

Teaching, 1966,

{University Microfilms No.

of the effect of a muscum eXper

aixth graders.
#3118

The emph

influence of instructlon on pro=
Journal of Research in Science

rs.

227-232. #3100

ience on the

Journal of Rescarch jﬂ_Scioncc

ases in teaching biology-=-a
Journal of Rescarch in Science

40y




758 !

Yeany, Russell H. The effects of diagnnc:ic—prescriptlvc instruction and
locus of control on the achievement and attitude of universitr students.
Journal of Rescarch in Science Teaching, 1980, 17(6), 537-545. {3119

Yolles, Richard S. Multiple image and narrative formats in teaching inter-
mediate grédc scionce. Doctoral dissertation, University of Southern
California, 1972. (University Microfilms No. 73-795) #3101.

Young, D. D. Team learning: an cxpEriment in instructional method as
related to achievement. Journal of Rescarch in Science Teaching,
1971, 8(2), 99-104. #3144, ’

Zingaro, J. S., & Collette, A. T. A statistical comparison betweea inductive
and traditional laboratorles in college physical science. Journal of
Research in Science Teaching, 1967--68, 5(3), 269-275. p3127.

408




File #4 - Bibliography (Nature and Structure of Content)

*
Coded Studies

Barber, John R, The Development and Evaluation of a Fourth-Grade Unit
Integrating Mathematics and Science Through Measurement and Astronomy.
Unpublished doctoral dissertation, University of Northern Colorado, 1974.
4051, '

Barr, Bonnie B, The Effects of Structure on the Operational Procedures
Involved in Teaching the Concept of Wave Pulse Motion to Sixth Grade
Children. Unpublished doctoral dissertation, Cornell University,
1971. 4018.

Barrow, Lloyd H. A Study of the Effect of an Advanced Organizer in an
Activity-Centered Science Program. Unpublished doctoral dissertation,
University of Iowa, 1973. 4057,

Bartov, H. ''Can Students Be Taught to Distinguish Between Teleological and
Causal Explanations.'" Journal of Research in Science Teaching 15 (1978),
567-572. 4006.

Boardman, Dorris E. The Effect of Student's Advanced Knowledge of Behavioral
Objectives on Their Achievement in Remedial Chemistry. Unpublished
doctoral dissertatin, University of California-Los Angeles, 1970. 4065,

Brovey, Daniel J. The Effectiveness of Advance Organizers in Aquiring
Geological Knowledge in the Field. Unpublished doctoral dissertation,
Columbia University, 1969. 4023,

Brown, Robert J. Pupil Perception of and Achievement in Secondary Schooi
Biology lessons as Related to Lesson Kinetic Structure Analysis.
Unpublished doctoral dissertation, Columbia University, 1972, 4055.

Brown, Talbert W. The Influence of the Science Curriculum Improvement Study
on Affective Process Development and Creative Thinking. Unpublished
doctoral dissertation, University of Oklahomsa, 1973, 1024.

Bullock, John T. A Conparison of the Relative Effectiveness of Three Types
ot Elementary School Science Curricula in the Development of Problem-
Solving Skills, Unpublished doctoral dissertation, University of
Florida, 1972. 1004.

Bundy, Charles B. A Comparison of Achievement in an Integrated Two-Year
Chemistry-Physics Course with Achievement in Chemistry and Physics
Taught as Separate Courses. Unpublished doctoral dissertation,
Indiana University, 1969. 4030.

Caille, Andre. The Effect of Interaction, Reading and Organizers on the
Formation and Stability of Concepts of Density and Pressure in Grade
. Six. Unpublished doctoral dissertation, Cornell University, 1974.
4019, : .

ang

Q

IERJ!:umbers at the end of each entry are the assigned study code numbers

Full Tt Provided by ERIC.

for this study.



760

Cobun, Ted C. The Relative Effectiveness of Threé’E;;;ls of Pictorial Presen-
tation of Biological Subject Matter un the Associative Learning of Nomen-
rnlature by Sixth Grade Students. Unpublished doctoral dissertation,
Indiana University, 1961. 4050.

Coulter, J. The Effectiveness of Inductive Laboratory, Inductive Demonstration,
and Deductive Laboratory in Biology. Unpublished doctoral dissertation,
University of Minnesota, 1965. 4038.

Crawley, Ffank E. & Shrum, John W. "Effects of Learning Structure Condition
on Change in Preference for Science Courses." Journal of Research in
Science Teaching 14 (1977), 257-262. 4008.

Dvergsten, Denneth C. The Effect of the Use of Advance Organizers Combined
with Guided Discovery on Achievement and Retention in High School
Biology. Unpublished doctoral dissertation, University of Minnesota,
1971. 4026,

Emslie, Charles M. Teaching Fourth and Sixth Grade Science using Laboratory-
Theory and Theory-Laboratory Sequence Methods of Instruction. Unpublished
doctoral dissertation, University of Michigan, 1971. 4022.

Erickson, William C. Analysis of the Inquiry-Oriented Earth Science Curriculum
Proiect and Introductory Physical Science Materials. Unpublished doctoral
dissertation, United Svates International University, 1970. 1018.

Feller, Walter A. The Effects of Two Types of Advance Organizers and Two Types
of Spaced Questions on the Ability of a Selected Group of Tenth-Grade
Biology Students to Recall, Comprehend and Apply Facts from Written
Science Material. Unpublished doctoral dissertation, Temple University,
1973. 4059,

Fiﬁley, Fred N. & Smith, Edward L. '"Student Performance Resulting from
Strategy-Based Instruction ir a Sequence of Conceptually Related
T Tasks." Journal of Research in Science Teaching 17 (1980), 583-593.
4066,

Fonsworth, Emile C. The Use of the Reflective Thinking Approach in the
Teaching of High School Chemistry. VUnpublished doctoral dissertation,
Ohio State University, 1957. 4029.

Freﬁch, Robert L. The Attainment of Noncognitive Educational Objectives in
Secondary Science. Unpublished doctoral dissertation, University of
Southern California, 1969. 4036. .

Giantris, Louis M. Effects of Sefuencing on Meaningful Verbal Learning as
Proposed by Ausubel with First Grade Students Using Audio-Tutorial
Science Lessons. Unpublished doctoral dissertation, 1973. 4052,

Grabber, Arthur H. An Investigation of the Comparative Effectiveness of
Deductive-Expository and Inductive-Discovery Teaching Strategies in the
Aquisition and Retention of Science Concepts, Principles and Processes,
Unpublished doctoral dissertation, University of Conneticut, 1974. 4040.

Graber, Richard A. The Effect ¢f Subsuming Concepts on Student Achievement
and the Interaction Effect of Subsumers with High and Low Organizing
o Ability. Unpublished doctoral dissertation, Oklahoma State University,
1972. 4027. L ‘
410




SR

© 761

e
-

Haley, Clarence, Jr. A Determination of the Relationship Between Content
Structure, Concrete Referents, Mental Readiness and Student Attainment
of Selected Cognitive Skills in a Physical Science Program. Unpublished
doctoral dissertation, University of Virginia, 1973.. 4062.

Hershman, Kenneth E. The Efficacy of Advance Organizers and Behavioral Objec-
tives for Improving Achievement in Physics. Unpublished doctoral disser-
tation, Purdue University, 1971. 4060,

Holliday, William G., Brunner, Lawrence L. & Donais, Edward L. "Differential
Cognitive and Affective Responses to Flow Diagrams in Science." Journal
of Research in Science Teaching 14 (1977), 129-139. 4011.

Johns, Kenneth W. A Comparision of Two Methods of Teaching Eighth Grade
General Scierce: Traditional and Structured Problem-Solving.
Unpublished doctoral disseration, University of Arizona, 1966. 4014,

Jones, Edward E. The Comparative Effects of Level Specific Advance Organizers
on the Achievement of Students of Differing Ability Levels. Unpublished
doctoral dissertation, Oklahoma State University, 1974, 4058,

Judge, Joan M. A Comparison of Preschool Children .in Observational Tasks From
Two Programs: Montessori and Science - A Process of Approach. Unpublished
doctoral dfssertation, University of Texas - Austin, 1974. 4054,

Kahle, Jane B. The Effect of an Advanced Organizer and the Predictive Ability
of Micro-Learning Tasks When Utilized with Carefully Sequenced Audio-
Audio~Tutorial Units. Unpublished doctoral dissertation, Purdue University,
1971. 4024,

Kahle, Jane Butler & Rastovac, John J. "The Effect of a Series of Advanced

Organizers in Increasing Meaningful Learning." Science Education 60
(1976), 365-71. 4002, '

Kolb, John R. The Centribw~ions of an Instructional Sequence in Mathematics
Related to Quantitatjve Science Exercises in Grade Five. Unpublished
|
|
|
|

doctoral dissertation, University of Maryland, 1967. 4047.

Koran, J. J., Jr. & Koran, M. L. "Differential Response to Structure of
Advance Organizers in Sciencé\}nstruction." Journal of Research in
Sciance Teaching 10 (1973), 347=353. 4004

Kuhn, David, J. A Study of Varying Modes of’Topical Presentation in Elementary
College Biology to Determine the Effect of Advance Organizers in Knowledge
Aquigition and Rete:tion. Unpublished doctoral dissextation, Purdue
University, 1967. 4016, _ ~

T~
~__
Linz, Ludwig W, The Relative’Effectiveness of Inductively and Deductively
Sequenced Modes of Teacher-Centered Presentation in High School Chemistry.

Unpublished doctoral dissertation, University of Maine, 1972. 4028,

411



1762

Loutfi, Assaad. A Comparison of the Relative Effectiveness of Inductive and
Deductive Methods of Teaching Selected Concepts Related to Geometrical
Optics. Unpublished doctoral dissertation, University of Maine, 1972.
4028. ‘ .

Lucas, Stephen B. The Effects of Utilizing Three Types of Advance Organizers
for Learning a Biological -Goncept in Seventh-Grade Science. Unpublished
doctoral dissertation, Pennsylvania State “University, 1972. 4015.

McNamara, Eugene S. A Comparison of the Learning Behaviors of Eighth and
Ninth Grade ESCP Earth Science Students; One Half Experiencing Laboratory
Investigations in the Indoor Environment. Unpublished doctoral disserta-
tion, Pennsylvania State University, 1971. 4063,

Malone, Kathryn E. The Effectiveness of a Cybernetic Model as an Advance
Organizer in Teaching Physiological Regulation. Unpublished doctoral
dissertation, Columbia University, 1970. 4020.

Mathis, Philip M. & Shrum, John W, "The Effect of Kinetic Structure on
Achievement and Total Attendence in Audio-Tutorial Biology." Journal
of Research in Science Teaching 13 (1976), 105-15. 4003.

Merrill, Paul F. Interaction of Cognitive Abilities with Availability of
‘ Behavioral Objectives in Learning a Hierarchical Task by Computer-
Assisted Instruction. Unpublished doctoral dissertation, University
of Texas at Austin, 1970. 4046.

Morris, Robert C. The Development and Evaluation of Humanistically-Or’ented
Science Curriculum Materials. Unpublished doctoral dissertation, Michigan

State University, 1974. 4049.

Novinsky, John E. A Summative Evaluation of Two Programs in Elementary School
Science Relative to Measurable Differences in Achievement, Creativity, and
Attitudes of Fifth Grade Pupils in the United States Dependent Schools,
European Area. Unpublished doctoral dissertation, Uﬁiversity of Southern
California, 1974, 1008

Olsen, Robert C. "A Comparative Study of the Effect of Behavioral Objectives
on Class Performance and Retention in Physical Science."” Journal of
Research in Science Teaching 10 (1973), 271-277. +4012,

Padilla, Michael J. & Smith, Edward L. "Experimental Results of Teaching
First Grade Children Strategies for Nonvisual Seriation." Journal
of Resea.ch in Science Teaching 16 (1979), 339-345. 4067.

Parke, Edward C. Open-Ended versus Conventional Experiments in General
Physics, An Exploratory Study. Unpublished doctoral dissertation, Univer-
sity of Colorado, 1967, 4034,

Pershern, Frank R. The Effect of Industrial Arts Activities on Science
Achievement and Pupil Attitudes in the Upner Elementary Grades.
Unpublished doctoral dissertation, Texas A & M University, 1967.
4035.

Popowicz, Lorraine A. Interdisciplinary Approach to Biology Integrated
Qo with Art: A Vehicle for Changing Attidues Toward Science. Unpublished
[ERJ!:‘ doctoral dissertation, Bcston College, 1975. 4043, [

D - 412




Popp, Leonard & Raven, Ronald. "The Effects of Response Format of a Structured
Learning Sequence on Third Grade Children's Classification Achievement."
Journal of Research in Science Teaching 9 (1972), 197-184. 4007.

Raven, Ronald J. & Calvey, Sister Helen. '"Achievement on a Test of Piaget's
Operative Comprehension as a Function of a Process-Oriented Elementary
School Sciencez Program." Science Education 61 (1977), 159-166. 4009.

Raven, Ronald J. and Murray, R. Bruce. "Effect of High School Chemistry
Experiences on Piaget's Operative Comprehensiong" Science Education
62 (1978), 467-470. 4010.

Reis, Richard M. A Comparison Between Two Laboratory Programs Designed to
Develop an Understanding of Hypothesis Formation and Testing. Unpublished
doctoral dissertation, Stanford University, 1971. 4045,

Remick, Edward L. A Study of an Experimental Program of Integrated Industrial
Arts=Science in the Junior High School. Unpublished doctoral dissertation,
Michigan State Univeristy, 1965, 4032. :

Riban, David M. An Investigation of the Relationship of Gagne's Hierarchical
Sequence Model in Mathematics to the Learning of High School Physics.
Unpublished doctoral dissertation, Purdue University, 1969. 4017.

Ryder, Exyie M. C. The Effects of Experience Background and an Advance
Organizer on Elementary Pupil's Understanding of Selected Science
Concepts. Unpublished doctoral dissertation, University of
Michigan, 1970. 4021,

Sakmyster, Diane C. D. Comparison of Inductive and Deductive Programmed
Instruction on Chemical Equilibrium for High School Chemistry Students.
Unpublished doctoral dissertation, Indiana Univeristy, 1972. 4044,

Santiesteban, A. Joseph & Koran, John J., Jr. "Instructional Adjuncts and
Learning Science from Writ.en Materials." Journal of Research in Science
Teaching 14 (1977), 51~55. 4001.

Schneiderwent, Myron O. The Effects of Using Behavioral Objectives in the
Instruction of Harvard Project Physics. Unpublished doctoral dissertation,
University of Northern Colorado, 1970. 4039.

Schulz, Richard W. The Role of Cognitive Organizers in the Facilitation of
Concept Learning in Elementary School Science. Unpublished doctoral
dissertation, Purdue University, 1966. 4048,

Shafer, John R. An Experimental Study of Computer Reinforced and Inductive
i Techniques in High School Chemistry Laboratory Sessions. Unpublished
doctoral dissertation, University of Rochester, 1970. 4037.

Slesnick, Irwin L. "The Effectiveness of Unified Science in the High
School." Journal of Research in Science Teaching 1 (1963), 302-314,

4031, \\

Smith, Ben A. Moaern Elementary Science Curricula and Student Achievement.
Q Unpublished doctoral dissertation, Western Michigan University, 1972.

ERIC  1002.
- | 413




Smith, Roy E. The Effectiveness of a Procedure for Teaching Quantitative

Physical Science in Grades Six through Eight which Employs a Conceptual
Scheme Involving Dimensional Description Coupled with Unit Operator
Analysis. Unpublished doctoral dissertation, -Ohio State University,
1966. 4061,

Starr, Robert J. A Study of the Behavioral Outcomes Related to Science
Processes of Ninth Grade BSCS Students. Unpublished doctoral disserta-
tion, University of Missouri - Columbia, 1970. 4053,

Tanner, Richard T. Expository-Deductive vs. Discovery-Inductive Programming
of Physical Science Principles. Unpublished doctoral dissertation,
Stanford University, 1968, 4025,

Trindade-Khristanand, Arnold L. Structures in Science Teaching and Learning
Outcomes, Unpublished doctoral dissertation, Lolumbia University, 1971.
4056.

Ward, Charles R. & Herron, J. Dudley. '"Helping Students Understand Formal
Chemical Concepts." Journal of Research in Science Teaching 17(1980),
387-400, 4005.

Wheeler, Otis V., Jr. The Relative Effectiveness of Two Different Mathematics

and Science Programs used with Disadvantaged and Non-Disadvantaged First

Grade Children. Unpublished doctoral dissertation, University of Missouri -

Columbia, 1971. 4064,

Wollman, Warren & Lawson, Anton E. '"Teaching the Procedure of Controlled .
Experimentation: A Piagetian Approach.'" Science Education 61 (1977),

57-70. 4013.
DD :META2
12/05/81:04/03/81
ATHR/REF
o 7,

414




Q

File #5 - Bibliography (Teacher Education)

Coded Studies*

“

Almase, A, G, "Modification of Teacher Behavior Through
an Inservice Biology Methods Course," Unpublished
doctoral dissertation, Michigan State University,
1973, 5723

Anderson, Ronald D., and Horn, Jerry G. "Evaluation of
" the Colorado Elementary Science Project." Colorado

University, Boulder, March, 7, 1970, 5302
Bedwell, Lance Eugene, "The Effect of Training Teachers
in Question-Asking Skills on the Achievement and
Attitudes of Elementary Pupils." Unpublished

doctoral dissertation, Indiana University, Ed.D.,
-1974, 5751

Berkland, Terrill Raymond. "An Investigation of the
Understanding of Science Processes and Attitudes
Toward Science of Prospective Elementary Teachers
From an Unstructured Science Foundations Course and
Non-Science Students from a Structured Earth Science
Course," Unpublished doctoral dissertation,
University of Iowa, Ph,D., 1973, 5704

Bluhm, William J. "The Effects of Science Process Skill
Instruction on Preservice Elementary Teachers' Know-
ledge of, Ability to Use, and Ability to Sequence

cience Process Skills," Journal of Research in Science
Teaching, VOL., 16, No. % (1979), pp. 427-432, _ 50I7

Bowman, Harold Eugene. "The Effect of Alternative Technique
for Modifying Student Teacher Behavior During the
Field Experience." Unpublished doctoral dissertation,
University of Pittsburgh, Ph,D,, 1972, 5705

Bozardt, Delphine Anita, "Development of Systematic
Questioning Skills in an Elementary Science Methods
Course," Unpublished doctoral dissertation, University
of Georgia, Ed.D., 1974, 5112

*
Numbers at the end of each entry are the assigned study code
identification numbers for the study.

415



Breit, Frank, and Butts, David P, "A Comparison of the
Effectiveness of an Inservice Program and a Preservice
Program in Developing Certain Teaching Competencies,"
Texas University, Austin, Science Education Center;
University of South Florida, Tampa, February, 1969,

ED 028 069 (Inservice 53035 (Preservice 5304),

Bridges, C,, et al. "Evaluation of the Cooperative College-
School Science Improvement Program to Prepare Teachers
to Teach the DISCUS Program," Science Education, VOL.
57, No. 2 (April/June, 1973, pp. 193-199. 5031

Brown, William R, "Checklist for Assessment of Science
Teachers and Its Use in. a Science Preservice Teacher
Education Project," Journal of Research in Science
leaching, VOL 10, No, 3 (1973), pp. 243-249, 5025

. "The Effect of Process-Skill Instruction
—.cn Ferformance of Preservice Elementary Teachers,"
Journal of Research in Science Teaching, VOL, 14, .
No. 1 (1977), pp. 83-87. 5014

Caldwel’l, llarrie Eugene, "Evaluvation of an Inservice
Science Methods Course by Systematic Observation of

Classroom Activities." Unpublished doctoral dissertation,

Syracuse University, June, 1968, 5732

Campbell, Richard Louis. "fhe Effects of Instruction in
the Basic Science Process Skills on Attitudes, Know-
ledre and Lesson Planning Practice of Prospective
Llemantary School Teachers." Unpublished doctoral
dissertation, Indiana University, Bd.D., 1973, 5717

Campbell, lichard L., and Okey, James R, "Influencing the
Flanning of Teachers with Instruction in Science

Frocess Skills," Journal of Research in Science Teachine,

Coffey, warren Chester, "Change in Teachers' Verbal
# Classroom Behavior Resulting from an Inservice Program
in Science Bducation." University of California,
- Ferkeley, Ed.D., 1967.

Damewood, Judith Carter. "Evaluation of a Physical Science
Course for Prospective Elementary Teachers in Terms of
Competence Attained in the Processes of Science,"
Unpublished doctoral dissertation, Auburn University,
Ed.D., 1971, 5722

e .
T e— V3



Baton, David., "An Investigation of. the Effects of an
Inservice Workshop Designed to Implement the Science
Curriculum Improvement Study Upon Selected Teacher-
Pupil Behaviors and Perceptions," Unpublished doctoral
dissertation, . 5701

Pitzgerald, Jr., Russell Guy, "The Effect of Video Taped
Modeling Procedures on the Verbal Behaviors of Student
Teachers," Unpublished doctoral dissertation, West
Virginia University, Ed,D., 1970, . 5711

Gabel, Dorothy L., and Rubba, Peter A, and Franz, Judy R,
"The Effect of Early Teaching and Training Experience
on Physics Achievement, Attitude Toward Science and
Science Teaching, and Process Skill Proficiency,"
Science Education, VOL, 61, pp. 503-511, 5012

Glenzer, John Alfred, "“A Study to Determine the Effects
of Exposure to the American Association for the
Advancement of Science, Commission on Science Edvcation,
Developed Process Session on the Teaching Behaviors
of Preservice Elementary Teachers," Unpublished
doctoral dissertation, State University of New York
at Buffalo, Ed,D., 1972, ‘ 5721

Grabes, Mary, "A Comparison of Two Methods of Teaching
an Elementary School Science Methods Course at Hunter
Collepe," Unpublished doctoral dissertation, New
York University, Ph.D., 1971. 5720

Gruber, Ellen Joan, "The Effects of a Course in Basic
Science Processes on Attitudes and Creative Behavior
of Teachers," Unpublished doctoral dissertation,
Georgia State University, Ph,D., 1974. 5709

Harris, William N,, et al., "Effectiveness of Micro-
Teaching Experiences in Elementary Science Methods
Classes," Journal of Research in Science Teaching
voL, 7 (1970), pp. 31-33. 5

022

Horak, Willis J,, and ‘Slobodzian, Kuita., “Influence of
Instructional Structure and Locus of Control on
Achievement of Preservice Elementary Science Teachers, "
Journal of Research in Science Teaching, VOL, 17, No, 3
(1980), pp. 213-222, 5019

417




768.

Jacobs, Joseph H, "An Investigation of Structured
Observation Experiences as a Self-Improvement
Technique for Modifying Teacher's Verbal Behaviors,"
Unpublished doctoral dissertation, New York University,
Ph.D., 1971. 5721

Jaus, llarold I, . "The Effects of Integrated Science Process
Skill Instruction on Changing Teacher Achievement and
Planning Practices," Journal of Research in Science
Teaching, VOL, 12, No, 4, pp. 439-447, 5021

. "Using Microteaching to Change Elementary

Teacher's Attitudes Toward Science Instruction,"

School Science and Mathematics, VOL, 77, pp. 402~

406, ’ 5008

Kelsey, Kenneth VW, "Performance Criteria and Operant
Methods: An Analysis of Effects on Cognitive and
Reinforcing Behaviors of Student Teachers," Science
Education, VOL. 61, pp. 201-208, 5011

Konetski, Louis Gy "Instructional Effect on Questions
Asked by Preservice Science Teachers," Unpublished
doctoral dissertation, Indiana University, Ed.D.,

- 1969, 5719

Koran,John J. Jr, "The Relative Effects of Classroom
Instruction and Subsequent Observational Learning
on the ’Acquisition of Questioning Behavior by Pre-
Service Elementary Science Teachers," Journal of
Research in Science Teaching, VOL, 6 (1969), pp. 217~
220, 5005

. "A Study of the’Effects of Written and
Film-Mediated Models on the Acquisition of a Science
Teaching Skill by Preservice Elementary Teachers,"
Journal of Research in Science Teaching, (1971), VOL,
8, 5023

Lindberg, Normalee Harrington, "A Study of an Inservice
Course in Science Education Methods for Elementary
Teachers," Unpublished doctoral dissertation,
University of Missouri, Columbia, 1969, 5706

Larson, James Holmes, "A Study of the Effectiveness of a
Science Methods Course in Increasing Science Knowledge
and the Development of Selected Skills and Abilities
of Prospective Elementary Teachers," Unpublished
doctoral dissertation, WUniversity of Wisconsin,

1969, 5733

418




769

Lavach, John F., '"Organization and Evaluation of ‘an In-
Service Program in the lHistory of Science," Journal :
of Research in Science Teaching, VOL. 6 (19697, pp.
166-170, 5008

Lucy, Edward Christopher., "An Evaluation of a Laboratory
Science Program in a Professional Education Course
for Prospective Secondary Science Teachers at the
Chio State University," Unpublished doctoral dissertation,
The Ohio State University, 1972, 5735

McCormick, Florence Rieger. "The Outdoor Laboratory: In-
Service Education in the Processes of Science,"
Unpublished doctoral dissertation, University of
Arkansas, Ed.D., 1967. 5728

McElhattan, Glenn Richard., "Development and Evaluation of
an Auto-Instructional Individualized College Physical
Science Course for Prospective Elementary School
Teachers," Unpublished doctoral dissertation,
Universiiy of Pittspurgh, Ed,D,, 1973, 5736

Mcleod, Richard J. '"Changes in the Verbal Interaction
Fatterns of Secondary Science Student Teachers Who
Have Had Training in Interaction Analysis and the
Relationship of these Changes to the Verbal Interaction
ot Their Cooperating Teachers," Unpublished doctoral
dissertation, Cornell University, Ph.D., 1966, 5724

Maclem, kKoger E, "The Effects of a Specific Teacher
Inservice Program in BSCS Biology Upon Teacher and
Student Verbal Behaviors and Selected Student Learning
Outcomes," Unpublished doctoral dissertation,
University of Nebraska, Ph,D,, 1973. 5713

Markle, (ilenn, and Capie, William, "Assessing a Competency-
PBased Physics Course: A Model for Evaluating Science
Courses Servicing Elementary Teachers," Journal of
Research in Science Teaching, VOL. 14, pp. 151-516, 5013

Menzel, lkrvin VWesley. "A Study of Preservice Elementary
Teacher Education in Two Processes of Science,™
Unpublished doctoral dissertation, Temple University
Ed.D., 1968. - 5715

419




770

Merkle, Sr., Dale Gordon, "A Leadership Workshop in
Elementary School Science: An In-Depth Evaluation,"
Unpublished .doctoral dissertation, Michigan State
University, Ph,D,, 1969, 5754

Miller, Robert Joseph., "An Investigation of the Cognitive
and Affective Verbal Behavior of Selected Groups of
Physical Science Teachers," Unpublished doctoral
dissertation, University of Texas at Austin, Ph.D.,
1970, 5718

Mitchell, Charles William., "An Investigation of the Effects
of Three Different Instructional Strategies of Teaching
Science Methods on Selected Attitudes and Perceptions
of Prospective Elementary School Teachers and Science
Skills and Knowledge of Their Respective Children,"
Unpublished doctoral dissertation, West Virginia
Univezsity, Ed.D., 1972, _ 5703

Oberlin, Lynn, and Sanders, Lowell B. "A Comparison of tne
Science Content Knowledge of Graduates from Florida's
New Elementary Program and Graduates who had Their
Science \Education in a Traditional Course," Science
Education, VOL, 57, No. 3 (1973), pp. 331-33%4, 5030

Ochs, Vincent Daniel, "Evaluation of BSCS Inservice
Training Secondary Teachers of Biology Through
Analysis of €lassroom Verbal Behavior and the..
Relationship of Selected Teacher Factors to Observed
Verbal Behaviors," Unpublished doctoral dissertation
University of Virginia, Ed,D.,, 1971, . 5727

Perkes, V, A, "Preparing Prospective Teachers of Elementary
Science: An Appraisal Between Prescriptive Involvement
and Teaching Behavior," Science Education, VOL., 5%
(July, 1971), pp. 295-299. ‘ 5032

Pinkall, Joseph E, "A Study of the Effects of a Teacher
Inservice Education Program on Fifth and Sixth
Grade Teachers and the Students Whom They Teach in
Their Knowledge of Scientific Processes, Scientific
Content and Attitude Toward Science and Scientists,"
Unpublished doctoral dissertation, University of
Nebraska, Lincoln, Ed,D,, 1973, 5716




771

Pisano, Dorothy Palermo. "The Effects of Supervisory
Feedback on Behavior and Attitudes in the Micro-
teaching of Elementary School Science," Unpublished
doctoral dissertation, Temple University, Ed.D.,

1974. .5714

Ponzio, Richard Carl. "Evaluation of an Auto-Tutorial
Criterion~Referenced Science Education Program for
Preservice Elementary Teachers," Unpublished
doctoral dissertation, University of California at.
Berkeley, Ph.,D., 1974, 5702

Rice, Dale R.. "The Effect of Question-Asking Instruction
in Preservice Elementary Science Teachers," Journal
of Research in Science Teaching, VOL, 14, No, 4, PpP.
353-359. 5015

Riley, Joseph P,, II, "A Comparison of Three Methods of
Improving Preservice Science Teachers Questioning
Knowledge and Attitudes Toward Questioning," Journal
of Research in Science Teaching, VOL. 17, No. 5 (1980),
PP. 419-424, 5027

"“'he Effects of Studying a Question

Classification System on the Cognitive Level of
Preservice Teachers' Questions, " Science Education,
voL. 63, pp. 333-338, 5026

Romero, Frank S, ""The Effects of Auto-Tutorial Science
Process Instruction on Teacher Achievement and Its
Relation to Specific Undergraduate Majors," Journal
of Research in Science Teaching, VOL. 14, No., 4 (1977),
pp. 305-309. - 5018

% "Phe Bffects of Auto~Tutorial Science
Process Instruction on Teacher Achievément and Its
Relation to Specific Undergraduate Majors," Journal
of Research in Science Teaching, VOL. 14, No, 4 (1977),

Santiesteban, A, Joseph, and Koran, John J. Jr. "Acquisition
of Science Teaching Skills Through Psychological
Modeling and Concomitant Student Learning," Journal
of Research in Science Teaching, VOL. 14, pp. 199-
207, , 5001

. "The Relative ‘Effects of Video and Audio

Models on the Acquisition of a Teaching Skill by
Preservice Elementary Teachers and Concomitant Student
Learning," Unpublished doctoral dissertation,
University of Florida, Ph,D., 1974. 5707

421



772

Siemankowski, Francis T, "An Auto-Paced Teaching Process
in Physical Science for Elementary Teacher Preparation:
A Pilot Report." VOL 6 (1969), pp. 150-156. 5006

Siemro, Donna Louise, "An Investigation of Two Approaches
for kducation in Science of Preservice Elementary
School Teachers." Unpublished doctoral dissertation,
University of Iowa, Ph,D., 1974. 5750

Simmons, ilerbert Nelson. "An Evaluation of Attitudinal
Changes in Teaching Behavior of Elementary Teachers
Inrolled in Eleven SCIS Workshops Directed by
Leadership Teams Trained in a SCIS Leader's Workshop.,""
Unpublished doctoral dissertation, University of
Kansas, od,D., 1973. 5725

Sparks, Rebecca L., and McCallon, Earl L. "Fostering
Indirect Teaching Behavior in an Elementary Science
Methods Course," School Science and Mathematics,

Strawitz, Barbara Marie., "The Development and Evaluation
of a Verbal Interaction System Designed to Modify
the Verbal Behavior of Secondary Science Student
Teachers," Unpublished doctoral dissertation,
University of Texas at Austin, Ph,D., 1970, 5710

Sunal, Dennis W. "Effect of Field Experience During
Elementary Methods Courses on Preservice Teacher
Behavior, " Journal of Research in Science Teaching
VOL. 17, No, 1 (1980), pp. 17-25. 5016

Sweeney, Margaret Wilson. "The Effects of Two Organizational
Patterns of Microsimulated Teaching Experiences on
the Verbal Behavior of Student Teachers Trained and
Not Trained in Interaction Analysis." Unpublished
doctoral dissertation, West Virginia University,
kd.D., 1968, 5708

Symington, David J., "Improving the Ability of Student
Elementary Teachers to Propose Investigable
Scientific Problems," Journal of Research in Science
feaching, VOL. 16, No. S5 (1979), pp. 453-457. 5020

Wideen, Marvin F,, and Butt, Richard L. "Student and
Instructor Directed Approached to Elementary Science
Education: A Comparative Analysis," Journal of '
Research in Science Teaching, VOL., 12, No, 2 (1975),
pp. 95-100, 5024

ERIC : 1?22




773

Yeany, Russell Jr, "The Effects of Model Viewing with
Systematic Strategy Analysis on the Science
Teaching Styles of Preservice Teachers," Journal
of Research in Science Teaching, VOL. 14, No, 5, PDP.
209-222, 5003 .,
. "Effects of Microteaching with Video-
taping and Strategy Analysis on the Teaching
Strategies of Preservice Science Teachers," Science
Education, VOL., 62, No, 2 (1978), pp. 203-207. 5029

423




774

File #6 - Bibliography (Teacher Characteristics)
CODED STUDIES*
Dissertations

Ayleswor:th,; Thomas Gibbons
"Problem-Solving: A Comparison of the Expressed Attitudes with the
Classroom Methodology of Science Teachers in Selected High Scheools".
Doctoral Dissertation, The Chio State University, 1959. 012.

Bassett, Jimmy Floyd
"An Analysis of the Oral Questioning Process and Certain Causal Re-
lationships in the Elementary School Science Classroom". Doctoral
Dissertation, East Texas State University, 1971. 013.

Berger, Carl Frederick
"Predictions of Teaching Behaviors by ueachers of Elementary School
Science". Doctoral Disseration, University of California, Berkley,
1971. 009.

Bird, Robert Carl
"An Investigation of Teacher Dogmatism and Teacher Behavior in Science
Education". Doctoral Dissertation, The Floriaa State University,
1970. 016.

Blankenship, Jacob Watson
"An Analysis of Certain Characteristics of Biology Teachers in Relation
to Their Reactions to the BSCS Biology Program". Doctoral Dissertation,
The University of Texas at Austin, 1964. 017.

Blum, Sidney
"The Value of Selected Variables in Prédicting Rated Success in
Teaching Science". Doctoral Dissertation, University of Maryland, 1966.
018.

Boger, David
"High School Chemistxy Teachers and Teacher-Student Attitudes
and Perceptions of Chemistry". Doctoral Dissertation, The Univer-
sity of New Maxico, 1973. 010.

Bruce, lLarry Rhea
"A Determination of the Relationships among SCIS Teachers' Personality
Traits, Attitude Toward Teacher-Pupil Relationships, Understanding\
of Science Process Skills and Question Types". Doctoral Dissertation,
Michigan State University, 1969. 001. >

Carter, Jack Caldwell ’ .
"Selected Characteristics of Beginning Science and Mathematics Teachers
in Georgia". Doctoral Dissertation, University of Georgia, 1967. 019.

*Numbers at the end of each entry are the assigned study code identification
numbers for this study. 494




775

B

“ Caruthers, Bertram
"Teacher Preparation and Experience Related to Aﬁhievement of Fifth
Grade Pupils in Science". Doctoral Dissertation, The University of
Nebraska, 1967. 020. ) )
Cleare, Bruce Ervmanuel
"An Investigation of the Interaction Between Student Teacher Cognitive
Ability Patterns Using Achievement in the Chemical Education Study
Chemistry Course as the Criterion Variable". Doctoral Dissertation,
The Florida State University, 1966. 021.
Coble, Charles Ray
"An Analysis of the Relationship Between the Biology Teacher's Level
of Self-Actualization and Student Prégress". Doctoral Dissertation,
The University of North Carolina at Chapel Hill, 1971. 022.
Coley, John Wesley
"The Biological Sciences Curriculum Study: Its Present Status as
Perceived by Certain Biology Teachers in Florida High Schools".
Doctoral Dissertation, The Florida State University, 1966. 053.
Culpepper, James Gordon . ‘
"A Comparison of the Academic Preparation of High School Biology
Teachers to Student Achievement in Biology in Selected South Arkansas
School Districts". Doctoral Dissertation, Northeast Louisiana
University, 1972. 023.
Darrow, Lloyd Lee
"An Analysis of Certain Selected Characteristics of Teachers Who
are Teaching Non-Innovative and Selected Innovative Science Curricula".
Doctoral Dissertation; The University of Nebraska-Lincoln, 1972. 024.
‘Earl, Robert Duane
"The Science Teachers Inclusive Behavior as Related to Certain
Personality Characteristics". Doctoral Dissertation, OKlahoma State
University, 1967. 027. ' "
Elliott, Walter Earl
"Relationships Between High School Physics Teacher Characteristics
and Teacher-Student Attitudes Toward Science”. Doctoral Dissertation,
The University of.Arizona, 1972. 002. '
Evans, Thomas Parker J
"An Exploratqry Study of the Verbal and Non~Verbal Behaviors of Biology
Teachers and Their Relationship.to Selected Personality Traits".
Jvoctoral Dissertation, The Ohio State University, 1968. 028




776

F%inks, Ronald M.
"Student/Teacher Matching on the Basis of Cognitive Similarity as a

- Means of Optimizing Acquistional Iearning in Secondary School Physics”.
Doctoral Dissertation, State University of New'Yofk at Albany, 1977.
081.

Gardner, ILouis ‘Arthur
"The Relationship Between Psychological Readiness and Achievement
on a Camputer Assisted Instructional Program for Science Teacher
Education". Doctoral Dissertation, The University of Texas at Austin,
1971. 029.

Hagerman, Barbara Heine
"A Study of Teacher's Attitudes Toward Science and Science Teaching
as Related to Participation in a CCSS Project and to Their Pupils'
Perception of Their Science Class". Doctoral Dissertation, Indiana
State University, 1974. 003.

Halterman, Richard Jones ) ,
"A Q-Technique Stuay of Characteristics of Effective Science Teachers".
Doctoral Dissertation, University of Utah, 1969. 030.

Handley, Herbert Milton
"Personal Characteristics of Influential Science Teachers, Regular
Science Teachers, and Science Research Students". Doctoral Disserta-
tion, University of Georgia, 1966. 03l.

Harty, Henry F.
"Study of Cognitive Styles: Field-Dependence, Field-Independence and
Teacher Pupil Interactions". Doctoral Dissertation, Rutgers Univer-—
sity, The State University of New Jersey, 1978. 082.

Heintschel.,, Rutbann
"An Analysis of the Relationship Between Science Teacher and Self-
Actualization and Science Student Attitude and Achievement". Doctoral
Dissertation, The University of Toledo, 1978. 083.

Hough, Linda W. ‘
"A Study of the Relationships Between Certain Predictors Used to
Assess the Potential Teaching Effectiveness of Elementary Student
Teachers in Teaching Science". Doctoral Dissertation, University of
Houston, 1978. 085.

Howe, Robert Wilson
"The Relationship of Learning Outcomes to Selected Teacher Factors and
Teaching Methods in Tenth Grade Biology Classes in Oregon". Doctoral
Dissertation, Oregon State Univerity) 1964. 004.

' 426




777 :
6

Hustoﬁ, Peter Henry
"A Study of Value Orientations as a Characteristic of Secondary School

- Stugents and Teachers of Chemistry and as a Factor in Learning".
Doctoral Dissertation, Michigan State University, 1971. 005.

Jerdmeck, Agnes Clare
"Correlates of School-Average Science Achievement in the Secondary
Schools of the Catholic Diocese of Cleveland". 7617.%*

Main, Cecil Lockwood . .
"A Comparative Study of Personality and Behavior of Selected Secondary
Science and Non-Science Teachers". Doctoral Dissertation, University
of North Carolina at Chapel Hill, 1971. 033.

McNeill, Terry Scott
“A Study of the Relationship Between the Biology Teachers' Attitude

.. Toward the BSCS Biology Program and the S_tudehts' Perception of the
Type of Laboratory and Classroom Activities". Doctoral Dissertation,
Oklahoma State University, 1971. 034. L ‘

Norris, Billy Eugene
"A Study of the Self-Concept of Secondary Biology Teachers and the
Relationship to Student Achievement and Other Teacher Characteristics".
Doctoral Dissertation, Ball State University, 1970. 035.

Osborn, Clifton Earl
"A Study of the Qualifications of Mississippi High School Biology
Teachers and the Relationship of Student Achievement in Biology to the
Subject Matter Preparation of the Biology Teacher". Doctoral Dis-
sertation, The University of Mississippi, 1970. 011.

Overheim, R. Daniel 3] '
"An Analysis of Selected Variables in Predicting Specified Teacher
Performances and Teacher Opinions of Consultants Working with SAPA".
Doctoral Dissertation, State University of New York at Buffalo, 1972.
036.

Powell, Clyde Anthony .
"An Examination of ISCS Teachers: To Determine the Degree of Influence
that the Teacher's Personality Has on Verbal Behavior Patterns and
the Favorable or Unfavorable Teacher and Student Attitudes Toward the
Course". Doctoral Dissertation, The University of Michigan, 1974. 037.

3

*Study numbers having four digits indicatedissertations coded first by a
group studying another NSF question.

¢497



: . - 778

Quinn, John Gregory

_ "Teacher Self-Actualization and High School Student Interest in Biology".
Doctoral Dissertation, Boston University School of Education, 1974. 038.

Rtmano, Anthony W. )
"A Study to Determine the Correlation Between Secondary Teachers'
Biology Knowledge and Student Achievement in Biology". Doctoral Dis-
sertation, The University of South Carolina, 1978. 084.

Rose, Ryda Duarys
"The Relationship of Attitudes, Krowledge, and Processes to Initial
Teaching Behaviors in Science". Doctoral Disseration, University of
Pennsylvania, 1971. 039. '

Royalty, william E.
"The Relationship of Selected Student, Teacher Characteristics and
Student Achievement in Science, Using Sc1e.nce - A Process Approach".

) Doctoral Dlssertatlon, University of VJ_rgJ_nla, 1979 089.

Sharp Ralph BEmerson

"The Relationship of Teacher Attitudes ancg Practices to Student
Attitudes Toward Science in Selected Tenth Grade Biology Classes
(BSCS)". Doctoral Dissertation, University of Georgia, 1972. 006.

Shay, Edwin Lawrence
"A Study of Relationships Amoné Selected Teacher Variables and Ex-—
pressed Preferences for Student-Centered, Non-Direct Science Education".
Doctoral Dissertation, The Ohio State University, 1974. 040.

Smith, Dan Faye ‘
"A Study of the Relationship of Teacher Sex to Fifth Grade Boys' Sex
Role Preference, General Self Concept, and Scholastic Achievement in
Science and Mathematics". Doctoral Dissertation, University of Maine,
1970. 041.

Stevens, John Truman
"A Study of the Relationships Between Selected Teacher Affective
Characteristics and Student Learning Outcomes in a Junior High School
Science Program". Doctoral Dissertation, University of Virginia, 1972.
043. ‘ :

Stothart, Jimmy Robertson
"Teacher Charactcristics, Student Curiosity, and Problem Selection
in Hign School Biology". Doctoral Dissertation, The University of
Houston; 1972. 007.

\ 428



. 8 779 R

- N

Taylor, Loren Eldon
"Predicted Role of Prospective Activity-Centered vs. Text-Centered
Elementary Sc1ence Teaci‘rxgr"éCorrelated Wlth 16 Personallty Factors and L _‘
Critical Thinking Abilities". Doctoral Dissertation, University of
Idaho, 1972. 044.

Taylor, Thomas Wayne
"A Study to Determine the Relationships Between Growth in Interest and’
Achievement of High School Science Students and Science Teacher Attitudes,
Preparation, and Experience". Doctoral Dissertation, North Texas State
University, 1957. 045.

‘Thoman, John H.
"The Relationships Between Teacher Knowledge of Science, Preparation
in Science, Teaching Experience and Fifth Grade Achievement in Science".
Doctoral Dissertation, The University of Wisconsin-Madison, 1978. 087.

Tubbs, Frederick Barnes ’ .
"Some Characterlstlcs of Highly Effective and Less Effective Secondary—
School Science Teachers". Doctoral Dissertation, The Ohio State Univer-
sity, 1963. 046.

Tweeten, Paul William ,
"Correlative Relationships Between Student Achievement and Selected
Evaluation Measures of High School Science Programs". Doctoral Dis-
sertation, The University of Iowa, 1968. . 052.

Wallace, Charles William
"An Investigation of the Relationships Among Selected Attitudinal-
Personality Characteristics and Success of Teachers in Installing an
Innovative Elementary Science Curriculum”. Doctoral Dissertation,
Saracuse University, 1971. 047.

Wallen, Luther Edwin
"An Analysis of the Opinions of Elementary Science by Two Groups
of Teachers". Doctoral Dissertation, The University of Oklahoma,
1970. 008.

Wishart, Allington Paul
"The Relationship of Selected Teacher Factors to the Character and
Scope of the Science Teaching Program in Self-Contained Elementary
School Classrooms". Doctoral Disseration, The University of Texas

‘at Austin, 1961. 048.
Yove'ff , Sam Chris -

"Student Achievement In, and Attitudes Toward Earth Science Courses

in Secondary Schools". Doctoral Dissertation, Western Michigan
[MC University, 1972. 7419.%*

42§




. -Study.-Number-—— - - . L e

060

061

064

077

078

079

073

074

067

780 ©

Coded Journal Articles

Earl, Robert D. and Winkeljohn, Dorothy R,

"Attitudes of Elementary Teachers Toward Science and Science
Teaching," Science Education, 61, No. 1, 1977.

Hoy, Wayne K. and Blankenship, Jacob W.

"A Comparison of the Iﬁeélogical Orientations and Personality-
Characteristics of Teacher 'Acceptors' and 'Rejectors' of
BSCS: Biology," Science Educaticn, 56, No. 1, 1972, ‘

Nelson, Bess J.

"The Relationship of Fifth- and Sixth-Grade Students'
Achievement to Pre-Service Science Teacher Preparation,"
Journal of Research in Science Teaching, 15, No. 2, 1978.

Perkes, Victor A.

"Junior High School Science Teacher Preparation, Teaching
Behavior, and Student Achievement," Journal of Research in
Science Teaching, 2, No. 2,

Rothman, Welch and Walberg

"Physics Teacher Characteristics and Student Learning,' Journal
of Research in Science Teaching, 6, No. 1,

Rothman, Arthur I.

"Teacher Characteristics and Student Learning," Journal of
Research in Science Teaching, 6, No. 4,

Sadler, Paul M,

"Teacher Persoﬁality Characteristics and Attitudes Concerning
PSSC Physics," Journal of Research in Science Teaching, 5, No. 1,

Schemedemann, Gary and La Shier, William S., Jr.

"Cognitive Preferences of Students and Selected Characteristics

of Their PSSC Teachers," Journal of Research in Science Teaching,
5, No. 1,

Symington, David J. and Fcnsham, Peter J.

"Elementary School Teachers' Closed-Mindedness, Attitudes Toward
Science, and Congruence with a New. Curriculum," Journal of
Research in Science Teaching, 13, No. 5, 1976,

430



Study Number

062

065

IR

Coded Journal.Articles {cont.)

7Waiberg;~Herbert J. and Rothman, Arthur I.
"Teacher Achievement and Student Learning," Science Education,
53, No. 3, 1969.

Willson, Victor L. and Garibaldi, Antoine M.

"The Association Between Teacher Participation in NSF
Institutes and Student Achievement," Journal of Research in
Science Teaching, 13, No. 5, 1976.

431




782

021-805 Butts, David P. and Raun, Chester E.
"A Study in Teacher Change".
052-923 Snyder, William R. and Kellogg, Theodore M.

"Preliminary Analysis of Teacher Factors with ISCS Student
Achievement". 1

Unpublished Documents

432




Q

s[:Rﬁfzumbers at the end of each entry are the assigned study code identification

. 7783,

|

File #7 - Bibliography (Student Characteristics)

’ Co?Fd”Studies* . -

Aaron, Gnanaolivu. The effectiveness of proqrammed instruction when
used to supplement or suppjant assianments in biology classes in
which team teaching techniques are employed. Doctoral dissertation,
The University of Wisconsip, 1965. #2049

Abeles, Sigmund. The utilizatipn of certain mathematical skills in the
solution of selected problems in physics. Doctoral dissertation,
New York University, 1966., #1021

Adragra, C. Michael. The prediction of achievement in junior high school
general science. Doctoral dissertation, New York University, 1950.
#7623

Allen, Lesﬂ1e R. An evaluation of children's performance on certain
coqn1ﬁ1ve gffective, and motivational aspects of the interaction
unit of the science curr]cu]um improvement study elementary science
program. Journal of Reséarch in Science Teaching, 1972, 9(2):

-167-73. #7018 oo

An evaluation of dhildren's performance on certain cognitive,
affective, and motivational aspects of the systems and subsystems
unit of the science curriculum improvement study elementary science
program. Journal of Research in Science Teaching, 1973, 10(2):
125-34. #7016

An examination of the ability of third qrade children from
the science curriculum inprovement study to identify experimental
variables and to recognize change. Science Education, 1973,

57(2):135-51. #7035

. An examination of the classificatory ability of children
who have been exposed to one of the "new" elementary science pro-
grams. Doctoral dissertation, University of California, 1967.
#1322

Alvord, David J. Relationships among pupil self concept, attitude toward
school, and achievement on selected science exercises from the
national assessment of educational progress. Doctoral dissertation,
lowa State University, 1971. #7616

Anderson, June S. A comparative study of chemical education material
study and traditional chemistry in terms of students” ability to
use selected cognitive procesies. Doctoral dissertation, Florida
State University, 1965. #7412

Anderson, Ronald D. & Albert R. Thompson. Mutually aided learninq: an
evaluation. Journal of Research in Science Teaching, 1971, 8(4):
297-305. #7020

Arganian, Mourad P. et al. Acquisition of the concept "biodecradable”
through written instruction: pretest and age effects. June, 1972.
ERIC Document Reproduction Service No. ED 073 940. #7901

numbers for the study

423




Bailey, D. An analysis of science misconceptions hé]d by secondary school
pupils in North Carolina. Doctoral dissertation, University of
North Carolina, 1962. #7631 .

Baldwin, Alexinia Y. The effects of a process-oriented curriculum on
thought processes in high potential students. Doctoral dissertation,
University of Connecticut, 1971. #1309 . ¢

Barksdale, Arvell T. An evaluation of the elementary science study pro-
gram in selected classrooms in east Baton Rouge Parish, Louisiana.
Doctoral dissertation, Louisiana State University and Agricultural
and Mechanical College, 1873. #1025

Barnett, Howard C. An investigation of relationships among achievement,
perception of teacher style, and cognitive preferences of students
in tenth grade biology. Doctoral dissertation, University of
Kentucky, 1972, #7629

Barufaldi, James P. & Maureen A, Dietz. The performance of children on
visual observation and comparison tasks. Science Education, 1375;
59(2):199-205. #7030

Bernhardt, Frank Leon. Factors predicting seventh arade students'
interest for and achievement in science. Doctoral dissertation,
Indiana University, 1965. #7622 s v

Bicak, Laddie John. Achievement in eighth arade science by heterogeneous
and homogeneous classes. Doctoral dissertation, liniversity of
Minnesota, 1962. #7440 .

Bolig, Darlene Johnson. Sex segregation of fifth grade science classes:
its effect on children's comprehension of science processes and
facts. Doctoral dissertation, Lehigh University, 1973. #7143

Bozarth, James 0. The ability to conserve quantity of liquid and its
relationships to socioeconomic background, intelligence, and acnieve-
ment among selected fourth grade pupils. Doctoral dissertation,
University of Arizona, 1968. #7406

Bredderman, Ted. Elemnetary school science experience and the ability
to combine and control variables. Science Education, 1974, 53(4):
457-69. #7032

Breidenbaugh, Barry El1iis. -A study of the effects of a structured
curriculum in Piagetian-type operations on the cognitive coping
of elementary school children. Doctoral dissertation, layne State
uUniversity, 1972. #1334

Bridgham, Robert George. An investigation of Piagetian tests as predictors
of student understanding of electrostatics. Doctoral dissertation,
Harvard University, 1967. #7604

Brooks, Marshall & Paul B. Hounshell. A study of Tocus of contrcl and
Q° science achievement. Journal of Research in Science Teaching, 1973,
12(2):175-81. #7013 -




. 2 785

Brown, R. Lloyd, J. F. Fournier, % R. H. Moyer A cross-cultural study
of Piagetian concrete reasoning and science concepts amonqg rural
fifth grade Mexican and Anglo-American students. Journal of
Research in Science Teaching, 1977, 14(4):329-35. #7009

Brown, Talbert Y. The influence of the science curriculum improvement
study on affective process development and creative thinking.
Doctoral dissertation, University of Oklahoma, 1973. #1024

Bruce, Ray Earl. Comparative analysis of achievement of ninth, eleventh,
and twelfth grade chemistry students. Doc* -al dissertation,
George Peabody College for Teachers, 1966. #7606

Brusini, Joseph A. An experimental study of the development of science
continua concepts in upper elementary and junior high school children.
Doctoral dissertation, Northwest University, 1966. #7403

Burow, Edward D. The relationship among secondary science students'
Tocus of control, views of the tenativeness of science, attitudes,
perceptions of teaching strategies, and achievements. 0octoral
dissertation, University of Southern Mississippi, 1978. #7144

Cain, Ralph W. An analysis of the achievement of students in selected
high school biology programs in relation to their mathematical
aptitude and achievement. Doctoral cissertation, University of
Texas, 1964. 7425

Cambell, Billy R. A study of the relationship of reading ability of
students in grades four, five, and six and comprehension of social
studies and science textbook sections. Doctoral dissertation,
Florida State UniverSsity, 1972. #7411

Caﬁtu, Luis & J: Dudley Herron. Concrete and formal Piagetian staqes
and science concept attainment. Journal of Research in Science
Teaching, 1978, 15(2):135-43. #7005

Carey, Russell L. Relationship between levels of maturity and levels
of understanding of selcted concepts of the particie nature of
matter. Doctoral dissertation, University of Wisconsin, 19267.
#7619

Carison, Gaylen R. An investigation of specific concepts of space and
time in children from grades one through six. Doctoral dissertation,
University of Iowa, 1973. #7431

Champlin, Robert Francis. The development and field testina of an
instrument to assess student beliefs about and attitudes toward
science and scientists. Doctoral dissertation, Ohio State University,
1970. #7607

Charles, Edward. An 1nvest1gat1on of the use of Cloze tests to compare
aain scores of students in science who have used individualized
science materials and those who have used traditional textbook
materials. Doctoral dissertation, Lehigh University, 1970. #2003

,. 425 -




. 786 |

°

~ Cheong, Siew-Younq. /n analysis of inquiry performance of high thoo1
biology students including the relationship of inquiry performance
go instructional techniques and to student achievement and academic
ability. Doctoral dissertation, University of Texas, 1971. #7534

Clarke, Cleveland 0. A determination of commonalities of science interests
held by intermediate grade children in inner-city, suburban, and
rural schools. Doctoral dissertation, Roston University School of
Education, 1971. #7611

Cline, Victor et al. Use of biographical information on students who
do and do not achieve in high school science courses. ERIC Document
Reproduction Service Ne. ED 003 043. #7902 f

Cooley, William W. Project talent implications for science education.
Journal of Research in Science Teaching, 1965, 3(3):211-5. #7024

Coulter, John C. The effectiveness of inductive lahoratory, inductive
demonstration, and deductive laboratory instruction in biology.
Doctoral dissertation, University of Minnesota, 1965. #4n38

Crocker, Robert K. et al. A comparison of structured and unstructured
modes of teaching science process activities. April, 1974. ERIC
Document Reproduction Service MNo. ED 092 360. #7903

Crumb, Glen H. A study of understanding science developed in hiah school
physics. DOoctoral dissertation, University of Mebraska, 1965.
#7415 e

Darnowski, Vincent S. Three types of proqrammed learninaq and the con-
ventional teaching of the nuclear chemistry portion of the high
school chemistry course. Doctoral dissertaticn, Mew York University,
1968. #2016

Dillashaw, F. Gerald & James R. Okey. Test of the inteqrated science
process skills for secondary science.students. Science Education,
64(5):601-8. #7025

Ems1ie, Charles. Teaching fourth and $ixth grade science usina labora-
tory-theory and theory-laboratory sequence methods of instruction.
Doctoral dissertation, The University of Michiqgan, 1971. #7439

Erickson, William Charles. Analysis of the inquiry-oriented earth science
curriculum project and introductory physical science materials.
Doctoral dissertation, United States International University,

1971. #1013

Floyd, Thomas Y. An analysis of the knowledqe of science of pupils
prior to instruction in the seventh grade. Doctoral dissertation,
University of I1linois, 1965. #7417

Gabel, Dorothy % J. Dudley Herron. The effects of arouping and pacing on

learner rate, attitude, and retention in ISCS classrooms. Journal
of Research in Science Teaching, 1971, 14(5):385-99. #7012 _

426




Q

781

Gabel, Dorothy & Robert Sherwood. The effect of student manipulation of
molecular models on chemistry achievement according to Piagetian
level. Journal of Research in Science Teaching, 1980, 17(1):
75-81. £7003

Gatta, Louis A. An analysis of the pass-fail qrading system as compared
to the conventional grading system in high school chemistry.
Journal of Research in Science Teachina, 1973, 10(1):3-12. #7014

Gemberling, Harry C. An analysis of several factors influencing cognitive
achievement in high school chemistry. Doctoral dissertation,
University of Maryland, 1975. #7426

Giddings, Marsley G. Factors related to achievement in junior high
school science in disadvantaged areas of New York City. Doctoral
dissertation, Columbia University, 1965. #7416

Goslin, Robert D. Language and reading factors as indicators of achieve-
ment in science and social studies for students in a bilinqual
education program. Doctoral dissertation, Pennsylvania State
University, 1978.

Graz, Robert C. The effects of ninth grade physical science on the stv-
dent's achievement in high school biology. Doctoral dissertatiomn,
Arizona State University, 1968. #7407

Greenblatt, E. L. Analysis of school subject oreferences of elementary
school children of middle class. Journal of Educational Research,
August, 1962, 55:554-60. #7200

Grgurich, Thomas J. An evaluation of the achievement of general course
objectives for a secondary biology program. Doctoral dissertation,
Michigan State University, 1970. #1311

Grooms, Henrietta Hill. Pupil achievement and social development in
intermediate grade departmental and self-contained classrooms.
Doctoral dissertation, University of Georgia, 1967. #2006

Gubrud, Allan R. & Joseph D. Novak. Learning achievement and the effi-
ciency of learning concept of vector addition at ghree different
qrade levels. Science Education, 1973, 57(2):179-01, #7036 *

Gunnels, Frances G. A study of the development in logical judgements in
science of successful and unsuccessful problem solvers in grades
four through nine. Doctoral dissertation, University of Alabama,
1969. #7404 N

- y
Haladyna, Tom & Greg Thomas. The attitudes of elementary school children
toward school and subject matters. October, 1977. ERIC Document
Reproduction Service No. ED 139 837. #7904 '

Harris, Yilliam & Verlin Lee. Mental :age science concepts: a pilot
study. Journal of Research in Science Teaching, 1966, 4(4):
275-88. #7023

437




788

Heikkenen, Henry W. A study of factors influencing student attitudes
toward the study of high school chemistry. Doctoral dissertation,
University of Maryland, 1973. #7430

Helgeson, ﬂ?&an]ey L. An investigation into the relationships between
concepts of force attained and matur1ty as indicated by grade levels.
Doctora] dissertation, University of Wisconsin, 1967. #7608

Henson, Stanley J. A study of the science achievement of earth science
curriculum project students from different socioeconomic areas.
Doctoral dissertation, Oklahoma State University, 1970. #7437

Hermejer, Raymond K. Age and intellignece as related to the conéepts
of mass and volume conservation. Doctoral dissertation, University
of lowa, 1967. #7402

Hibbard, Mike. The relationship between concept attainment and verbal
predictive ability for primary grade children. March, 1974. ERIC
Document_Reproduction Service No. ED 804 100. #7905

Hinerman, Charles 0. The level of achievéﬁept of graduating Missouri
high school seniors on two referents of scientific 1iteracy.
Doctoral dissertation, University of Wisconsin, 1971. £7412

Hofman, Helenmarie. A study conducted within selected schools in St.
Paul, Minnesota, designed to assess eight-year-old children's
attitudes toward science. Doctoral dissertation, University of
Minnesota, 1973. #7418

. An assessment of eight-year-old children's attitudes toward
science. School Science and Mathematics, December, 1977, 77(3):
662-70. #7200

Horn, Jerry George. Student risk taking in explanation of biological
events. Doctoral dissertation, University of Colorado, 1970.

#7602

Howe, Ann C. & Michael Shayer. Sex related differences on a task of
volume and density. Journal of Research in Science Teaching, 1981,
18(2):169-75. #7006

Hunt, George Edward. Team teaching in junior high schooi science and
social studies. Doctoral dissertation, The University of Connecticut,
1963. #2047

Jacobs, Lucy Chester. The influence of teaching machine procedures upon
learning in high school chemistry. Doctoral dissertation, Indiana
University, 1961. #7441

Jerdonek, Agnes C. Correlates of school-average science achievement 4n
the secondary schools of the Catholic Diocese of Cleveland. Doctoral
dissertation, Case Western Reserve University, 1970. #7617

41§




Q

./-u' ~7 8.9. * » «

Johnson, Jennings Oliver. The relationship between science achievement
and selected student characteristics. Doctoral dissertation,
University of Minnesota, 1967. #7699

Johnston, Jane. The relative achievement of the objectives of elementary
school science in a representative samples  of Minnesota schools.
Doctoral dissertation, 1956. #7401

Kearney, Brian Joseph. The abi]i}y of high school seniors to identify
and apply selected principles of physics. Doctoral dissertation,
Pennsylvania State University, 1966. #7603

Keller, Elhanna L. The relatjonship between selected structures of
intellectual abilities .and achievement of fifth grade students in
a sequence of science activities that develop the concept of mole-
cular bonding. Doctoral dissertation, New York UniverSity, 1974.
47423 )

Kendall, Marvin R. Scientific behaviors promoting an understanding of
science and a positive attitude toward science as exhibited by
selected high school physics classes. Doctoral dissertation,
University of Massachusetts, 1970. #7638

Kipp, Joseph John. An investigation of sixth grade students' opinions
of the interest in school science. Doctoral dissertation, Temple
University, 1971. #7409 .

Klein, Carol Ann.- Differences in science concepts held by chi.dren from
three socioeconomic levels. Doctoral dissertation, llniversity of
. Minnesota, 1969. #7601

Kral, William K. Effects of a supplemental science program on achieve-

ment of students with different socioeconomic and ethnic backgrounds.

Doctoral dissertation, Oklahoma State University, 1972. #7434

Kuhn, David J. Study of the attitudes of secondary school students
toward energy-related issues. Science Education, 1979, 63(5):
609-20. #7026

Lawson, Anton E. & Gene D. Shepherd. Syntactical complexity in written
lanquage and cognitive development at the formal level. Science
Education, 1979, 63(1):73-81. #7029

Lee, Jémes E. Personality and cognitive variables as predictors of
educational cutcomes in high schogl biology. Doctoral dissertation,
Syracuse University, 1974. #7428 )

Leon, Lionel 0. The principle of conservation or invariance and its
relationship to achievement in science in the junior hiqh school.
Doetoral dissertation, University of Florida, 1971. #7612

Lepper, Robert E. A cross-cultural investigation of the development of
selected Piagetian science concepts, social studies, and reading
readiness. Journal of Research in Science Teaching, 1967-63,
5(4):324-37. #7022 o °

429

-t




790 ' \

Lescarbeau, Wilfred J. A study of the relationship between selected

3 fine manipulative motor abilities and achievement in the intro-

: ductory physical science course. Doctoral dissertation, University
of Houston, 1971. #7620 ‘ \

Lewis, Wiliiam R. The influence of age, sex, and school size upon the
development of formal operational thought. DOoctoral dissertation,
1972. #7408

Lillich, Robert B. Relationship between prior knowledge of physics,
cognitive preference, and classroom climate in project physics
classes. Doctoral dissertation, Kent State University, 1974.
#7433

Linz, Ludwig William. The relative effectiveness of inductively and
deductively sequence modes of teacher-centered presentation in high
school chemistry. Doctoral dissertation, University of Maine, 1972.
#4028

Lowe, Charles Y. An investigation of relationships between semantic
differential measures of interest in science and achievement in ,
science at the high school level. Doctoral dissertaiion, University
of Rochester, 1972. #7630 ,

Lowery, Lawrence F. An experimental investigation into the attitudes of
fifth grade students toward science. School Science and Mathematics,
June, 1967, 67:569-73. #7203 .

Lutes, Loren 0. The relationship between Piagetian logical operations
level and achievement in intermediate science curriculum study.
Doctoral. dissertation, University of Tennessee, 1979. #7642

McBurney, Wendell F. An evaluation of two instructional designs concerning
quantification of subjective judgement as related to student
investigation in the biological sciences. Doctoral dissertation,
Indiana University, 1967.

McCurdy, 0. M. An analysis of qualities of self-directedness as related
to selected characteristics of ISCQ students. Science Education,
1275, 59(1): 5-12.. #7031

McG1athery2 Glenn Edward. An assessment of science achievement of five-
and six-year-old students of contrasting socioeconomic backqrounds.
Doctoral dissertation, University of Texas, 1967. #7610

Mancini, Dino. An investigation of the relationships between self-concept
of ability, classroom verbal interaction, and achievement of seventh
grade pupils in biological science in two suburban schools.

Doctoral dissertation, tlew York University, 1972. #7633

Marshall, Gail. The development and evaluation of a programmed supple-
mentary guide for selected topics in high school biology. OCoctoral
dissertation, The University of Florida, 1970. #2015




Martin, William J. & Paul E. Bell. The use of behavioré] objectives in
instruction of basic vocational science students. Journal of Research

in Science Teaching, 1977, 14(1):1-11. #7007

Montgomery, Jerry L. A comparison of BSCS versus traditional material
and inquiry versus traditional teaching methods by testing student
achievement and retention of biology students. Doctoral disserta-
tion. #1328

Moore, Byron Eugene. Predictors of high school students' attitudes
toward involvement with science and perceptions of the scientist.
Doctoral dissertation, Kansas State University, 1973. #7626

Motz, LaMoine Lee. The development of an instrument to evaluate sixth
and ninth grade students' attitudes toward science and scientists.
Doctoral dissertation, University of Michigan, 1970. #7600

Mount, James W. Sophomores in high school physics: an ané]ysis of
. achievement and enrollment trends. Doctoral dissertation, University
° ¢ of Arkansas, 1970. #7614

Owley, George T. The development of tﬁe child's concept of ecoloqj.
Doctoral dissertation, Marquette University, 1976. #7641

Pallrand, George & Victor Moretti. Re]atibnship of cognitive level to
instructional patterns of high school students. Journal of Research
in Science Teaching, 1980, 17(3):185-90. #7004 :

Pantuso, Raymond J. The ability of high school seniors to understand
and generalize science concepts. Doctoral dissertaticn, Lehigh
University, 1970. #7635

Partin, Melba S. An investigation of the effectiveness of the AAAS process
method upon the achievement and interest in science for selected
fourth grade students. ,Doctoral dissertation, UniverSity of
Southern Mississippi, 1967. #1329

Pedersen, Arne A. & Judith E. Jacobs. The effect of grade level on
achievement in biology. Journal of Research in Science Teaching,
1976, 13(3):237-41. #7010 : :

Pella, Milton & Henry J. Triezenberg. Three levels of abstraction of
the concept of equilibrium and its use as an advance orqanizer.
Journal of Research in Science Tedching, 1969, 6(1):11-21. #7021

Phillips, Darrell G. The development of the concept of displacement
volume: a hierarchial model and its partial testing under two
methods of presentation. Journal of Research in Science Teaching,
1971, 8(1):9-19. #7019

Phillips, John D. The relationship between selected Piagetian tasks and
knowledge of the content areas in fifth grade children. Doctoral
dissertation, East Texas State University, 1972. #7634

441




792

Pierson, David Wayne. The ability of high school seniors to identify
and apply biological principles in prectlem-solving situations.
Doctoral dissertation, University of Missouri, 1962. #7624

Pollach, Samuel. Individual differences in the development of certain
science concepts. Doctoral dissertation, University of California
at Los Angeles, 1963. #7621

Poole, Jr., Howard R. Prediction of first grade science achievement.
Doctoral dissertation, Purdue University, 1971. #7615

Ralph, Ruth Olson. The development and aﬁaJysis of an instrument to
measure attitudes about science of upper elementary pupils.
Doctoral dissertation, Kent State University, 1972. #7628

Raven, Ronald & Harold Polanski. Relationships among Piagei's logical
operations, science content comprehension, critical thinking, and
creativity. Science Education, 1974, 58(4):531-44, #7033

Rhodes, Abb Vaughn. A study of tha effects of cultural disadvantaqe
on six problem-solving abilities of ninth grade students in general
science. Master's thesis, Saint Louis University, 1967. #7400

Rogers, Donald L. Determination of effect on students of different
interpersonal orientations in BSCS .biology classes having similar
classroom climates. Doctoral dissertation, University of Mebraska,
1971. #7618

Rowland, George W. A study of the relationship between socioeconomic
status and elementary school science achievement. Doctoral disserta-
tion, University of Missouri, 1965. #7435

Ryder, Exyie M. Chambliss. The effects of experience background and an
advance organizer on elementary pupils' understanding of selected
science concepts. Doctoral dissertation, University of Michigan,
1970, #4021

Sakmyster, Diane. Comparison of inductive and deductive proarammed
instruction on chemical equilibrium for high school chemistry
students. Doctural dissertation, Indiana University, 1972. #4044

Sayre, Steve & Daniel W. Bull, Piagetian cognitive development and
achievement in science. Journal of Research in Science Teaching,
1975, 12(2):165-74. #7011

Schock, Morville H. An analysis of the relationship which exists between
cognitive and affective educational objectives. Journal of Research
in Science Teaching, 1973, 19(4):299-315. #7015

Scott, Carrie M. The relationship between intelligence quotients and
gains in reading achievement with arithmetic reasoning, social
studies, and science. The Journal of Educational Research, February,
1963, 56(6). #7001 .

142




Sellers, Burt A. An analysis of the relationship of students' self-concept
in science to their mental abilities, sex, and measures of achievement
in science. Doctoral dissertation, State University of Mew York,
1976. 47422

Shaikh, M. Shahadat Ali. Relative effectiveness of _the physical science
study committee and the traditional physics courses in -qrades
eleven and twelve in Colorado and a comparison of results obtained
in Colorado with those obtained in Dacca. Doctoral dissertation,
Colorado State College, 1969. #1307 .

Sharo, Ernest A. Physics, mathematics, and visual spatial relations: an
investigation of aptitude in the formation of mental concepts of
visual spatial relations as a partidl index of academic achievement
in hiqgh school physics and mathematics. Doctoral dissertation,

New York University, 1962. #7421 .

Sheehan, Daniel S. A predictive study of success.in an individualized
science program. School Science and Mathematics, January, 1977,
77:13-20. #7201

Shekletski, Robert J. The effectiveness of an additional Tanguage-
development program on the science academic achievement cf low-
achieving kindergarten. Doctoral dissertation, American University,
1971. #7407

Shrigley, Robert L. Sex difference and its implications on att%tude and
achievement in elementary school science. School Science and
Mathematics, 1972, 72:789-92. #7202

Shymansky, James; John Penick; et al. A study of student classroom
behavior and self-perception as it relates to problem solving.
Journal of Research in Science Teaching, 14:191-8. 77000

Slesnick, Irwin L. The effectiveness of a unified science in the high
school curriculum. Doctoral dissertation, Ohio State University,
1962. #4031

Smith, Iola R. Factors in chemistry achievement among eleventh grade
girls and boys. Doctoral dissertation, The Catholic University of
America, 1966. #7413

Smith, Waiter S. & Cynthia I. Litman. Early adolescent girls' and boys'
learning of a spatial visualization skill. Science Education, 1979,
63(5):671-6. #7027

Smith, Walter S. & Cynthia K. Schroeder. Instruction of fourth grade
qirls and boys on spatial visualization. Science Education, 1979,
63(1):61-6. #7028

Solon, Yalter Lidy. Predicting achievement in multi-track science cur-
riculums. Doctoral dissertation, Iowa State University, 1966.
47639

443



794

Spero, Samuel W. Selected structure of intelligence factors and achieve-
ment in PSSC physics. Doctoral dissertation, Kent State University,
1971. #7429 :

Sprung, Douglas C. The relative importance of selected factors on the
decision of high school students to enroll or not enroll in chemistry
and physics. Doctoral dissertation, University of Michigan, 1973.
#7424

tatlings, Everett S. & Hilliam R. Snyder. The comparison of the. inquiry
behavior of ISCS and non-ISCS science students as measured by the
TAB science test.” Journal of Research in Science Teaching, 1977,
14(1):39-44, #7008

Stephenson, Robert L. Relationships between the intellectual level of
the learner and student achievement in high school chemistry.
Doctoral dissertation, University of Northern Colorado, 1968.
#7640

Sterner, Robert L. Attitudes of Oregon high school seniors toward some
environmentally-oriented science-related social issues. Science
Education, 1973, 57(4):417-36. #7034

Stevens, John Truman. A study of the relationships between selected
teacher affective characteristics and student learning outcomes in
a junior high school.science program. Doctoral dissertation, 1972.
#7436

Stockwell, Keith Y. The identification and analysis of selected factors
contributing to high achievement in elementary school science.
Doctoral dissertation, Vlayne State University, 1973. #7410

"Stolper, Richard J. Cognitive level and other variables as predictors of
academic achievement in a level III unit of intermediate science
curriculum study. Doctoral dissertation, Florida State liniversity,
1978. #7145 :

Stonecipher, L. Raymond. A determination of the factors influential in
a student's opinion toward high school physics and an analySis of
the flexibility of these opinions. Doctoral dissertation, Indiana
University, 1966. #7605

Sullivan, Daniel. An exploratory study of specific psychomotor abilities
in selected secondary science laboratory-oriented classrooms of
Detroit, Michigan. Doctoral disse:rtation, Wayne State University,
1972. #7634 : *

Tanner, Richard T. Expository-deductive versus discovery-inductive
programming of physical science prinicples. Doctoral dissertation,
Stanford University, 1968. #4025 .

Thiel, Robert P. An investigation to develop a probabilistic equation of
performance in relation to the factors that affect the ise of the
science process skills of prediction by elementary school children.
Doctoral dissertation, University of Pennsylvania, 1973. #7432

144




‘ ‘ 795

Ukens, Leon Lynn. The relationship between certain structure-of-intellect
abilities and achievement in a selected sequence from the conceptually-
oriented program in elementary science(COPES). Noctoral dissertation,
New York Unjversity, 1973. #7627

Van Bever, R. A. An evaluation of the mastery of selected process skills
by elementary school students in the Detroit public schools. Doc-
toral dissertation, Wayne State University, 1974. #7420
Vanek, Eugenia A. P. A comparative study of selected science teaching
~materials (ESS} and a textbook approach on classificatory skills,
science achievement, and attitudes. Doctoral dissertation, University
‘ of Rochester, 1974. #1022

Vejdovec, Milliam E. The effects of two scieace curr’culum approaches of
the achievement of science knowledge of eiementdary students. Doc-
toral dissertation, Ohio State University, 1973. #1017

Wachs, Stanley Richard. An evaluation of a method of study of science
source papers by junior high school students as a means of develop-
ing their understanding of the nature of science and scientists.
Doctoral dissertation, New York University, 1966. #2007

Mahla, James C. The relationship between sixth grade science background
experiences and science achievement in selected urban elementary
schools. Doctoral dissertation, University of Michigan, 1967.
#7405

Walberg, Herbert J. Dimensions of scientific interest in boys and girls
studying physics. Science Education, 51:111-6. #7002

laldstein, Morris. The relationship between the ability to apply certain
of the principles of dynamics to new situations and the discrepancy
measured between high school male students' concept of self and their
ideal self. Doctoral dissertation, New York University, 1973. #7632

Walters, Louis L. A comparison of achievement in high school biology
when taught to ninth and tenth grade pupils. Doctoral dissertation,
University of Minnesota, 1961. #7427

Ward, Paul Evers. A study of pupil achievement in departmentalized .
grades four, five, and six. Doctoral dissertation, University of
Georgia, 1969. #2008

Welford, John. An experimental evaluation of the effectiveness of the
biological sciences curriculum study special materials approach to
teaching biology to the slow learner. Doctoral dissertation,
University of Virginia, 1969. #1318

Yengert, Harold W. Predictors of progress in a self-pacing, individualized
chemistry program. Doctoral dissertation, University of MNorthern
Colorado, 1974. #7625

a

445




796

Williams, William Watts. An experimental investigation of individualized
instruction in the teaching of quantitative physical science. Doc-
toral dissertation, Duke University, 1969. #2002

Yilloughby, James R. The influence of personality factors and type of
physics course on high school physics students' gqrowth of understand-
ing of science. Doctoral dissertation, University of Virginia,

1968, #7613

Wobdman, Charles A. The influence of selected physical science study com-
mittee films on certain learning-outcomes.” Doctoral dissertation,
Boston University, 1970. #7438

Wynn, Dan Camp. Factors related to gain and loss of scientific interest’
during high school. Doctoral dissertation, University of Georgia,
1963, #7414 ’

Young, Paul Alexander. An experiment in the use of programmed materials
in teaching high school biology. Doctoral dissertation, University
of Georgia, 1967. #2004

Yoveff, Sam C. Student achievement in and attitudes toward earth science
courses in secondary schools. Doctoral dissertation, tlestern
Michigan University, 1972. #7419

<

146




Availability of Data

Copies of this manual and the data tape described herein

are available from:

Laboratory for Research in Science and Mathematics Education
¢/o Dr. Ronald D. Anderson
Campus Box 249 .
University of Colcrado
" Boulder, Colorado 80309

The cost of the manual, data tape, shipping, and handling
is $50.00%*

*Price subject to change without notice.
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