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NOTL. FROM THE EDITOR:

This issue contains critiques of articles related to instruction,
tu attitudes, and to teacher education. Within the section of articles
nf research focused on instruction, Finley and Smith reported on an
instructional strategy incorporating the interrelation of process and
conceptual  knowledge, Test and Heward discussed the success of a visual
response system used with juvenile delinquents, Koran and Koran studied
the usefulness of adjunct pictures in science textual material, and
Haukoos and Penick examined the effects of different classroom climates
on college students' science <learning. Within the attitude section,
McNaught studied the relation of college students' cognitive preferences
and chemistry achievement, Reynolds and Simpson examined student reactions
to computer-based simulations, Bethel et al. reported on the effects of
an inservice program on teachers, Smith surveyed science educators'
attitudes about career education, and Richmond and Baumgart described a
heirarchical analysis of environmental attitudes. Two critiques of
research involving teacher education conclude this issue: Ritz et al.
looked at perceptions of supervisor effectiveness, and Van Koevering and
Sall evaluated an energy education workshon for Leschers.

’

Patricia E. Blosaser
Editor

Stanley L. Hélgeson
Associate Editor
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Finley, Fred N. and Edward L. Smith, "Student Performanca Resulting
From Strateg)-Based Instruction in a Sequence of Corceptually
Felated Tasks." Journal of Research in Science Teaching, 17 (6):
383-598, 1980. .

Descriptors--*Earth Science; Elementary Education; Elem-
School Science; Geology; Crade 4; Science Education;
*Sciance Instruction; *Transfer of Training

Exnanded abstract and analysis prepared especially for I.S.E. by
Liada R. DeTure, Rollins College.

Phrgose

The purpose of the study was to design an instructional strategy
that incorporated the interrelatedness of process and conceptual
knowledge. The intent was to improve transfer of knowledge to more
complex tasks. The authors' aim was to examine the effects Sf the
approach via a sequence of tasks for classifying igneous rock samples.
Specifically, two questions were asked: a) Dues instruction on prior
parallel task enhance learning and transfer to subsequent tasks?

b) Does explicit instruction on task strateéies enhance learning and

transfer in a sequence of task within a conceptual network?

Rationale

The research project sought to extend and further test the research
of Bessemer and Smith who proposed that transfer of learning could be
improved by designing instruction that incorporated conceptual networks,
tasks and strategies. Smith et. al. demonstrated the probability of
vertical transfer, ‘thus proyiding a mechanism for the transfer of
learning from one task to another. Padilla and Smith found that
transfer did result for a sequence of parallel conceptual network and
that explicit teaching of generalizaﬁle strategies did enhance learning.
These studies provided the framework for developing the specific
instructional strategies of this study. 'To answer the research
questions, the authors manipulated the sequence of instruction on

parallel tasks and the type of instruction, i.e., whether or not it

3
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dealt with specific task strategies. The dependent variahles
examined included pretest scores for accuracy, trials-to-criterion

and posttest scores for accuracy.

Research Design and Procedure

A sample of 120 fourth graders from heterogenous backgrounds
was randomly assigned to five treatment groups of 24 students each.
For each of the independent variables, instruction and sequence,
experimental and control conditions were defined. The experimental
strategy (S) imstruction involvéd explicit instruction on the three
tasks. In the control instfuction, Feedback (F) instruction, students
were not fold how to carry out the task, but received feedback as to
whether the rock samples were correctly placed. The experimental
sequence. treatment, Cumulative (C), required students to be instructed
on all three tasks. In the control, Isolated (I), students received
instruction on a single task. _

The three tasks are described on two levels, analytical and’
contex: specific concepts. The nature of the tasks is hierarchial in
that the first task is a subroutine of the second which is, in turn,
utilized in the third task. The Comparison to Standard task requires
student3 to compare an unknown with a standard and verbally report
the results. The second Single Variable Classification task requires
students to classify samples by grain size utilizing a three véll
scheme. The Double Classification task involved classifying igneous
rock samples in a 3X3, 9 cell classification scheme based on two
variables, grain size and a qualitative description of theé amount of
light colored grain. )

The hypotheses were tested with a posttest only control group
design. Three days prior to the treatment all students received
preliminary instruction in the concepts needed to perform the task.
The pretest-treatment-posttest cycle followed. All thyee instructional-

task serles were completed in three weeks. The t~statistic . was
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utilized to compare Cumulative'Sttateéy and Cumulative Feedback

group means- for tha Comparison to Standard task. A planned comparison
ANOVA was used for the Single Variable task and a two-way ANOVA was
utilized for group performence on the Double Variable Classification
task.,

Findings

The results are described according to the three dependent
variables; pretest accuracy, rapresenting transfer of learming from
previous tasks; trials-to-criterion indicating the facilitation of
learning during icstruction; and posttest accuracy to determine
competence of students to perform the tasks,

. Pretest accuracy was assessed for both the Single and Double
Classification tasks. When examining Cumulative Strategy and
Cumulative Feedback versus Isolated S and F for the Single
Classification task, no significant differences were found for either
gequence or instruction. However, for the Double Classzification task,
a significant difference accurred:for cumulative instruction (p = 00)
but no significant difference was noted fur type of instruction, nor
did significant interactions occur.

For comparisons of groups on trials-tc-criterion no significant
differences were found for either the Comparison to Standard task or
for t! Single Classification task in regard to type of instruction.
No significance was found for sequence in the second task. For the
Double Classification task the results were similar to the pretest
accuracy findings. A significant difference occurred for. sequence
(p =.00) but none for type of instruction or interaction.

The students' ability to perform the tasks was reflected in the
posttest accuracy scores, Again for Comparison to Standard and
Single Classification the differences werc not significant. There
was improvement of approximately one sample over pretest performances

and the researchers felt a possible ceiling effect was taking place.
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For the Double Variable Classificution task a significant main
effects difference occurred from instruction witiin the sequence, but
the type of instruction did not difter ' significantly. A significant
interaction (p « 0.02) was found between sequerce and instructién.
with Strategy instruction within the task sequence being most

effective.
In summary, only ~he Double Variable Classification task resulted -

in significant differences. Transfer of Learning was enhanced by
instruction on the two previous tasks but not by the strategy based
;nsttuction. For Facilitation of Learning, participants of the entire
task sequence performed the Double Variable:Classification task more
easlly than students who did not. Agéi;. strategy based instruction
did not make a difference. For task performance, students recelving
instruction within the task sequence and instruction strategy within

the sequence had a greater advantage.

Interpretations

The authors conclude that the results support their approach to
instructional design based on designing conceptually related tasks.and
using strategy based instruction because both learning and transfer
were heightened during the final completion of the geologic task.

When teaching complex science tasks, it would appear to be useful to
teach simple but conceptually related tasks first. Also it may be
effective to teach strategles for performing simpler tasks if the
strategies can be utilized for a similar higher level task; The
results indicated that students receiving instruction within the
sequence were better able to transfer what they had learned\to more
complex tasks. Aiso, strategy instruction within the task sequence
resulted in the best performance of the four experimental groups.

While the above results support th2 hypotheses regarding planning,
a note of caution is encouraged. The benefits of the treatments did
not emerge in early tasks ard the overall magnitude of difference

between groups for the final performance was moderate.
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ABSTRACTOR'S ANALYSIS

An underlying assumption of educaticn toduy is the expectaticn
that the transfer of learning to more complex tasks readily and/or
automatically takes place. An observable example of the fallacy of this
assumptina 1s often noted in mathematics with children who understard
the numerical mechanics of problem but cannot décipher the same prchiem
when it is presented in word form. Finley and Smith are to be '
comnended for addressing the transfer of learning as a problem to bhe
solved inu itself and for going beyond the unidirectional appreach of
process versus contea:. The spérsity of the related studies in the
literature raview is conceivabl& indicative of che assumption of
generallzability and certainly a lack of the prcblem being regarded as
a multifaceted issue of instructional design.

Conceptually this study is aimed at the heart of the instructiounal
process by addressing a central question: Can instruction be designed
in such a way that the transfer of learning can be reasonably asaured?
While the question will not be answered unequivocally with this study,
or even a series of -studies, positive support should encourage
researchers to continue to ferret out the parameters.of the issue.

How people go about solving problems remains an intriguing question . o -
that makes designing instruction to provide children with strategies

for solving problems an interesting approach. However, a potential

problau with the approach is the 1likelihood that a multitude of

strategies for any given problem exists. In formulating strategies,

some will surely be umore effective than others and children with

effective strategles will be more successful problem solvers. In this

'study, the subjects were taught a strategy which may not have beensone

they would have derived. Learning the strategy could have had either
beneficial or deleterious effects depending on the nature of the
learner. This thinking is highly speculative, but given the diversity
of problem sol.ing approaches, aptitude and treatment somehow ought

to be taken into consideration. The results of the étudy. while

positive and encouraging, were moderate enough to leave room for

12
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possille alternate explanations. Perhaps even, the ATI effects
partially nollified the significance of the strategy treatment. In'
the related Padilla-Smith (1979) study unly one group profited more
from strategy training than from practice and feedback and this '
advantage was not evident in later months. Still, teaching strategies
as a means to learn more about problem solving seems to be an area
that warrants additional study. o

- When examining the research report there were some areas of .
concern. The description of the methodology was not altogether clear.
The table of task.descriptions was most helpful because it briefly
identifies what the children were expected to.do. The description of
instructional treatments was not so clear. 1In the yopulation ano

sample selection section, the authors reported that children were

~ randomly assigned to five treztment groups of 24 students each.

However, only four treatments were defined; the Strategy versus
Feedback instruction .and Cumulative versus Isalated sequence. How
that fifth.group functioned is not specified. In addition, the
experimer*al treatment for sequence was not adequs =1y defined
particularly the .solated condition, e.g,, whicl -~sk was not defined
untii later in tre paper. Since sequence was uli..iately the variable
to be significant ’n the poattest accuracy groups, a more detailed
description or sumnative table of treatments should have been included.
This study was fairly ambitious in scope and complex in that the
tasks, the treatments and the statistical analysis were layered and °
hierarchial. From the written report, I found it difficult to always
follow what the researchers had done. None of the non-significant
regults were reported in table form which is understandable in view

of space requirements for journals, But, a summary table of the various -

“means and standard deviations would certainly be worthwhile for the

reader of the report.

In the results section for pretest accuracy the meane refer to
the number of samples placed correctly. No significant group
differences occurred for the single classification task. .With the

double variable classification Cumulative instruction was more

13
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effective for the correct placement. In the trials~to-criterion, it
appears that the means refer-to the number of trial’s rather than the
number of samples correctly plared. If not, ther the isolated
sequence group performed significantly better than the cumulative
group. Clarification is needed. Results of the posttest accuracy
were easy to foilow. Based on the description of the experimental
design, the statistical analyses used to test the_hypotheses were
appropriate. |

Overall, this seems to be a well designed and thoroughly executied

‘research study. The few weaknesses of the study are more related to

a lack of detail in reporting the results than in faulty design. It
behopvau us as researchers to be cognizant that the reader can only
interpret the report and not the actual research.

2 very positive outcome of this study is that it directs the
reader's attention to the complex problém of designing instruction to
maximize the east of learning and the transfer of knowledge to new
taska. The potential for further research is great. .Identifying
cugnitive problem solving strategies is a task in itself. When that
is superimposed on individual Aifferences and instructional design, a

large and futile research area is exposed.

°
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Purpose

, The purpose of the investigation was to determine the effects of .
ins;ruction using a Visual Response System-(VRS) and photosynthesis
program or. the achievement of male juvenile delinquents enrolled in a

science class at a residential correctional facility,

Rai ionale

The investigation was conducted within the conceptual framework
of applied behavioral analysis. It was related to a variety of previous
resea.ch utilizing behavioral techniques te increase student performance
in academic gkill areas, including McCarty et al. (1977), Van Houten
and Thsmpson (1976), Ballard and Glynn (1975), Fawcett and Fletcher
(1977), Neef et al. (1977), Rapport and Bostow (1976), Knapczyk and
Livingston (1973) (1974), Lahey et al. (1973), and Tyler and Brown
(1968). Use of the VRS as an instrsctional strategy for special
education was related to previous research by Barrette (1971), Eachus
(1971), Heward and Eachus (in press), Shsdding (1979), Joynes et al.
(1978) and Marshall (1979), |
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Research Design and Procedure

v

A multiple baseline across behaviors desig.. was utilized to
determine the effectiveness of an instructional program designed to
teach selected science concepts to juvenile delinquents in a
correcticnal institdte. In this type of design, behavioral data are
gathered simultanecusly on two or more.independent but functionally
related behaviors. These target behaviors serve as dependent variables.
Once it is determined that these dependent variables maintain an
acceptable level of stability, an intervention or treatment is applied
to one of the dependent variables while monitoring the others. When
the dependent variable reéches.a previensly determined criterion level,
intervention 1s applied to the second dependent variable while
monitoring the others. The procedure is continued until intervention
is applied to each of the dependent variables.

Seven male juvenile delinquents, ages 13 to 18,/who were enrolled

in a science class at a correctional facility, were selected to

"~ participate in the study based on their performance on a pretest

covering photosynthesi<. The test was given to identify students who
would benefit most from the instructional program.

A four part unit on photosynthesis was developed and taught to
the students in a classroom containing an eight-station VRS (For a
detailed description of a VRS see Heward, 1978). Each student desk
contained un overhead projector and teedback unit, ihcluding a red
light, green light, teacher call button and electrically operated
counter. The teacher's desk contaiﬁed a sound system and master
switclies for the overhead projector and counter. Instructional naterials
included a master test, student response slides, teacher overheac
transparencies, atom transparencies and student response transparencies.
Teaching each part of the unit served as the four interventions or
treatments, ,

The target behaviors, one set eorresponding to each part of' the
unit, were measured by administering the master test. The behaviors

included: (1) writing the three major parts of a green plant and

11
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stating two functions of each part; (2) writing the chemical symbols
for the atoms and molecules in the photosy..thesis equation, and, given
the symbol for a compound, calculating and writing the number of
molecules and atoms in tne compound; (3) writing the photosynthesis
cycle; and (4) writing a definition of photosynthesis that includes
seven distinct components. The master test served as a pretest and
was administered six additional times, once after each intervention
and as a three and six-week posttest. Only three students were
available for the aix-weeklposttest. Data from the testing were used
in the multiple baseline analysis. '

‘Each intervention was appfoximately 40 minutes in length. Five
daily 40 minute instruction sessions were required for the four
interventions because of the extra time needed for administering the
test. The general teaching procedure followed a stimulus-student
response~feedback model. Students were required to complete each step
with 90 percent accuracy beforé going on to the next step. Students
were provided with points for correct responses. Points were exchanged
for cigarettes or lottery tickets for soft drinks and post. 's. A
questionnaire about the program was administered to the students after

the three-week follow-up test.

Findings

The investigato:rs reported i..:hat the students averaged 6.3
questions correct (range 0-11) oa the overall pretest. The students

averaged 29,5 questi ; correct (range 23-31) on all four parts of the

criterion measure on the probe following intervention, They averaged

25.4 questions correct (range 13-31) three weeks following treatment.
On the six-week follow-~up, the students averaged‘27.3 questions
correct (range 2i-31) on all foﬁr parts of the criterion instrument.
étudent responses on the questionnaire revealed that they were

positive toward the VRS and photosynthesis unit.

e g
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Interpretations

.

The investigators concluded that the instructional program Qas
effective in teaching selected concepts in a photosynthesis unit to
Juvenile delinquents. Students retained the knowledge and were able
.to generalize what they had learned across academic settings. Students
were positive tcward the VRS and photosyﬁthesia unit. It was further
concluded that the instructional program enabled the teacher to
incorporate into the program positive features sych as higher rates

of student response, more immediateufeedback, an increase in variety
of responses, and greater riunber of studen:t-student interactions.

ABSTRACTOR'S ANALYSIS

The following analysis includes an evaluation of whether or not the
investigation met several criteria stated by Baer,.w°1f and Risley
(1968) as being essential for any applied behavior analysis research,
Such research should be applied, behavioral, analytic, technological,"
conceptually systematic, effective and display generality. The intent
of the evaluation is to provide greater insight into the research
methodology used by Test and Heward and provide guidelines for science
educators who wish to use applied behavior anlaysis in their future
research efforts.

Knowledge of science concepts is very important to individuals if
they are to function adequately in a scientific and technological .
society. It is even more important to such a soclety that its
individual members are sciéntifically literate, Knowledge of basic
suiehce concepts is an essentiai characteristic: of a scientifically

literate person. Baer, Wolf and Risley (1968) state that if behaviors

- 13
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are selected for study because of tiieir importance to the individual
and societ§ rather than theory, they may be classified as applied.
Sincé juvenile delinquents are often low in academic achlevement, the
selection of their knowledge of science concepts for study by Test
and Heward met the criterion of being applied.

A measure of the behavioral attributes of a study is whether or
not the subject's behavior is significantly altersad. The investigation
was revealed as being behavioral yhen the subjects answered questions
correctly, following intervention; that they had previously mi.sed on
the pretest. ‘ _ .

In épplied behavioral anélysis, the criterion of being analytic
refers primarily to whether or not the.investigators demonstrate in
a believable fashilon, to the audience for whom the resea=ch 15
intended, that the intervention is responsible for the occurrence or
non-occurence of the target behavior. Test and Heward met this portion
of the criterion of being analytic. - They provided ccnvincing evidencé
that reliable control was exercised over thg‘subjects' identified
behaviors; i.e., the investigation exhibite& a high level of ianternal
validity. | _ ’

Further explanation is needed concerning the criterion of being
analytic because demonstrating enougﬁ control in applied research is
often not as clear as it is wher investigators use an experimental
design. The two most common methods of demonstrating reliable control
in applied research is the use of withdrawal and reversal designs or
multiple baseline designs. (For a comprehensive description of these
designs see Tawney and Gast, 1984,) Test and Heward chose the multiple
baseline across behaviors design. In this design, internal validity
is determined in a large part by the extent to which the inves' jators
accomplished the following steps: (1) select three or more independent
but functionally rel&ted behaviors, (2) measure the behaviors until a
stable‘baselﬁne is established, (3) intervene on one behavior while

monitoring the others until a predetermined criterion level is reached,

.and (4) intervene on next behavior while monitoring the others (Tawney

and Gast, 1984). Test and Heward completed these steps, and their data

L4
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show that the target behaviors were reliably ultered by the intervention,
In other words, in applied research it is necessary to examine the
results as well as the design to determine if the investigation has
internal validity. In experimental research, internal validity‘is

determined primarily by the design itself.
Another asprct of belng analytic refers to the simplification and

jseparation of component processes (Baer, Wolf and Risley, 1968). Is

t! intervention a single component, or are the component parts of the
intervention separated and studied so chat the effectiveness of each
component can be identified? Test and Heward did not meet this
criterion. Their-intervention was successful, but it was not‘'a

single component., It cannot be deterﬁined, for example, if the VRS,
teaching unit, feedback, active participation, or reward system were
the most effective componerts of the intervention. It was in fact

a multiple treatment. The next step should be additional research

to determine the degree of effectiveness of each of thése compoenents.,

If only the published fepbrt were considered, the investigation
wculd not meet the criterion og being technological. This critericn
requires that an investigation could be replicated well enough .to
obtain similar results b& a typically trained person who is given
only a description of the procedure. The intervention by Test and
Heward was complex and would require a fairly lengthy and detailed
description to replicate. Published reports are by nature brief,

The investigation may meet the criterion of being technological, but
this cannot be determined without é more complete descriptiru of the
procedure. '

The investigation met the conceptual systems criterion. The
procedure followed a stimulus-student response~feedback model and
included various general principles of learning, rather than' being
simply a bag of tficks. For example, the intervention included
active student participation, immediate feedback and ;ewards for
desirable behavior, | _

The criteria of being effective and having generality were me:l
by the investigation. The intervention was effective in altering the .
target behaviors enoughﬁto be socially important, and facts learned by

the students were generalized across academic settings,
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The investigation by Test and Heward should be extremely interesting
to researchers in science education. They have used a research design
that is conspicuous by its absence from science education research
literature. However, this is not surprising because multiple baseline
designs are a relatively new approach to research. They were introduced
by Baer, Wolf and Risley in 1968 into the literature of applied
behavior analysis (Tawney and Gast, 1984) and are only recently gaining
acc*ptance by basic researchers as an objective approach for conducting
rescarch. The multiple baseline across behaviors is but one of the
muitiple baseline designs with which science educators will want to
become familiar, éspecially those who are involved in spécial education
and/or analytic behavioral application. Test and Heward provide science
educators with an excellent"ihtroduction to é research design that has
a great deal of potential. The investigation was well conceived,

executed, and reported. In many respects, .it can serve as a model

‘implementation of a multiple baseline across behaviors design for

science education researchers who are interested in single subject
research.

Reviewing the inveétigation brought tc mind several questions
in need of further consideration and discussion by science education
researchers. Are multiple baseline designs'appropriate only for
applied behavioral anaivsis in special education? Are the decigns
objective enough to be &beful-in experimental research involving sny
type of single subjects? Could it be possible that the designs are
more appropriate than traditional experimental designs for a variety

of situations found in science education research?
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Koran, Mary Lou and John Koran. "Interaction of Learner Characteristics
With the Pictorial Adjuncts in Learning From Science Text."
Journal of Research in Science Teaching, 17 (5): 477-483, 1980,
Descriptors-~*Academic Aptitude; Aptitude Treatment Inter-

. action; General Science; Junior High Schools; *Pictorial
Stimuli; *Reading Research; Scicnce Education; *Science
Materials; Secondary Education; Secondary School Science;
*Student Characteristics

Expanded abstract and analysis prepared especially for I.S.E. by
David P, Butts, University of Georgia.

\

Purpose and Ratlonale

In this report the investigators proposed to study the relation= -
ship between a student's general reasoning ability and the usefulness
of pictures in science textual material. Because pictures can serve
a variety of functions for a reader--an advance organizer, a
reinforcement, or a review--and since much science text material
has a large number of complex relationships, it is reasonable to
expect that pictures would be a valuabl~ aid in helping the student
learn these relationships. Furthermove, this help might indeed be
related to the student's ability in that pictures before would help g
focus the attention of the student to more concrete expressions of a
the concept. Pictures during or after might be expected to be a
source of reinforcement or review for the high ability student., Thus
it could be expected that the use of pictures in a text could have
contrasting effects with students of different aptitudes--a classic
example of ap;itude:treatment interactions in the science classroom.

1
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Research Design

-

Using a posttest only contrel group design, three treatments

were used.

Xa 01
Xp 02
R X 04

where: X3 = picture before text

Xp = picture after text
Xc = no picture

o1,2,3 = Test of General Intelligence
Criterion test on water cycle

Findings

Conclusions were based on results for 87 seventh and eighth
grade students who had access to the text m terials and then were
glven a criterion test. %iﬁce_the treatment consisted of a
four-page text and then a test, the time of the experiment was
assumed to be less than one hour, ‘

The findings of the study were essentially

+=-low ability students benefit more from the pictures
regariless of their placement before or after text
material

—~high abiliiy students performed best with no pictures.

Interpretations

The authors conclude that pictures benefit low-ability students,
They extended the conclusion in an explanation that this occurs
because a picture provides a means that helps students deal with
avstract words in the text--and in using pictures, it helps students

to store and retrieve new ideas.
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ABSTRACTOR'S ANALYSIS ~

In this study the researchers have made‘important first steps
on a gignificant issue. The widespread use of textbooks in science
instruction is well documented. The enormous investment in these
texts assumes that we have a solid empirical basis for their design.
It also assumes that one design is usabie with all students, Koran
and Koran's study here provides a significant clue that this
assumptior needs much further study., In a simple and clearly designed
study, they provide evidence that pictures in a text .are not cqually
useful for all students. The word "useful" here, however, represents
a challenge. The conclusion of this study would be strengthened if
evidence were more explicit on what was measured in the criterion
measure, Further, the conclusions would be strengthened if they were
supported by several instances, rather than being limited to a 60
minute involvement with a single concept. A somewhat side issue is
seen in the authors' explanation of their findings. These explanations
include how students use pictures which really represent hypotheses
in need of further study. This study represents excellent "first

words" for continuing research,
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Haukoos, Gerry D. and John E, Penick. "The Influence of Classroom
Clinate on Science Process and Content Achievement of Community
College Students." Journal of Research in Science Teaching,

20 (7): 629-637, 1983, oo '
Descriptors--*Academic Achievement; *Biology; *Classroom
Environment; *College Science; *Discovery Learning; Higher
Education; *Process Education; Science Education} Science
Instructidn; Two-Year College Students

Expanded abstract and analysis prepared especially for I.S.E. by
David R. Stronck, California State University, Hayward.

Purpose

The purpose of this study was.to measure the effect of two specific
classroom ciimates on learning of science process skills and content
achievement in collége level science classes. The two classroom

climates were described as discovery classroom climate (DCC) and

nondiscovery classroom climate (NDCC). In this context, the term !

discovery means the degree of freedom that the teacher provides in <
classroom interactions, C f ’
Rationale | _i

+ A search of the literature shows that classroom climate studies oo
have been limited mostly to science teaching’ in elementary and '
secondary. classroems or teacher education programs. This study extended
the research on classroom climate into the_postsecondq;y situation,

The variable of the degree of freedom in classroom interactions was

. considered in terms of its influence on the science process skills and

content achievements of community college students.

Flanders (1965) demonstrated that students achieved more in an
indirect classroom climate. indirect verbal behavior of the teacher, - -
€.8., eliciting student statements, listening and accepting student' ideas,
increases the freedoﬁ ofithe students and encourages them to show a
variety of responses. Direct verbal behavior by lecturiné, giving | -
directiqns, reciting facts, criticizing, or praising, tends to reduce . ;

Q

the variety of possible student responses. e
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Several studies demonstrate increases in the learning of process
skills when the teacher's behavior is less directive. For example,
Raghubir (1979) showed that studenté in the discovery classroom climate
made significant gains in formulating hypotheses, making assumptions,
designing and executing investigations, understanding variables,
observing carefully, recording déta, analyzing and intérpreting
results, and synthesizing new knowledge, in comparison with students in

a nondiscovery classroom climate.

Research Design and Procedure

The 78 subjects of this study were students at the College of
DuPage, Glen Ellyn, Illinois, a two-year, comprehensive, community
college. The subjects were enrolled in four intact sections of
Principles of Biological Science, an introductory college biology
course. Two randomly selected sections received a treatment designated
Discovery Classroom Climate (DCC); Two others received a Nondiscovery
Classroom Climste (NDCC). Each treatment was defined by the classroom
behavior of the teacher and the nature of the activities performed by
the students. Throughout thé study, all subjects received exactly the .
same co-tent although the classroom climates were of two types.
Although the laboratory equipment and supplies were identical for the
DCC and the NDCC, students in the DCC treatment were. encouraged to
seléct and explore an activity from an assortment of questions.. The
teacher of ‘the DCC laboratory offered-little.direct:on or evaluation.
On the other -hand, students in the NDCC laboratory received exact
directions for what to do with the laboratory materials and ' how to
manipulate them. The NDCC teacher clearly praised or rejected their

results, In the lecture/discussion portion of the course, the DCC

instructor encouraged the students to discuss and intexrpret the

projection of 35-mm photographic slides. During the NDCC sessions,
the same slides were used but were presented with the impression that

clence was complete and final beyond the need for students' questioning.,
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One teacher, the primary investigator, did all of the instruction
in this study} Daily audio taping of the teacher-student interactions
allowed a systematic monitoring of the teacher's classroom behavior
throughout the study. These interactions were then coded into the
established categories of the Science Laboratory Interactions Categories
(Shymansky and Penick, 1979), Then the interactions were compa.ed with
the criterion levels of teacher behavior for DCC and for NDCC. These
data helped the teacher to maintain the desired treatment during the
study according to the preestablished criteria for DCC and NDCC.

The research design was the pretest-posttest control group design.,
To measure the influence of classroom climate on students' achievement
of science processes, the Science Iaventory (SPI), Form D, was used.
According to Welch and Pella (1967), this instrument of 135 items
measures the understanding of methods and processes by which scientific
knowledge evolves. They also describe the validity and reliﬁbility of
this standardized instrument, '

The Bioloéy Achievement Test (BAT) was used aé a-ppsttest‘onlyffor
measuring the content achievement of the course. Neithgf ﬁgrmalagglgdifbf
of the test questions nor reliability of the test was measured. However,
a committee of biology faculty at tﬁis comnmunity college designed this
instrument to provide their Office of Testing a proficiency instrument
forfstudents seeking credit without taking the course. This committee
established the face validity of the BAT.

Findings

An analysis of covariance (ANCOVA) was used to determine if
significant differences existed between the DCC and the NDCC treatments.,
When significant results were obtained, Duncan's Multiple Range Test
for variability was used to find where the differences were for the
science process achievement data. For analysis of content achievement
data, since only a posttest was given, an analysis of variance (ANOVA)

was used to find possible differences among the four treatment sections.
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In this study there were no significant differences between the
groups on content achievement. Studies with pre-college students show
a trend toward higher levels of achievement with indirect methods of
teaching. The investigator observes that both groups of community
coliege students had the same primary motivation: to complete the
course with a passing grade. Probably children in the pre-collage
grades lack this adult attitude of responsibility and btunefit from
increased motivation through indirectness of instruction. Their
increased motivation then leads to higher levels of content achievement.

The total number of students involved in this study was only 78.
The number of students in each of the four sections ranged from 11 to
25. Usually students enrolled in community college courses are very
heterogenous and are selecting specific sections on the basis of
scheduling convenience. Although the statistical analysis of the study
is correct, the small sample sizes raise suspicions, especilally about
conclusions where no significant differences were found. Perhaps
additional studies using larger samples would find significant
differences in content achievement between "CC students. Similarly,
additional studies might find that five-week intensive classes produce
the same results as ten-week classes in terms of learning ccience
processes. The investigator concludes that sufficient time must be
given to learn the séience processes. However, he does not clearly
emphasize that he is talking about length of time for the course, not
time in the classroom. Certainly time of instruction within the
intensive short course must be approximately the same as that for the
ten-week course because both sections are for the same number of credits.
There seems to be no logical reason why students in thé intensive
five-week version of the course failed to achieve significantly higher
scores on the SPI, as did the students in the ten-week course. "This
difference may result from the small samplelsizes. Intensive courses

have many educational advantages; the Colorado College in Colorado

Springs, Colorado, has a system of using cnly intensive courses throughout

the academic year to provide these advantages to their students.
Research studies favor intensive courses although this study seems to

make the oppousite conclusion,
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The literature related to this study is large and presents a
series of ovéflapping terms. Classroom climate may be defined as the
dynamic interaction of all elements operating in the classroom. One of
the major factors determining the classroom climate is the amount of
intellectual freedom granted to students by the teacher. Flanders

(1965) measured an aspect of this freedom by observing directnesn or

indirectness in the teaching. This study used a different instrument to
measure the teacher's behavior: Science Laboratory Interaction SLIC-

Teacher (Shymansky and Penick, 1979)., This instrument considers more

behavior categories than does Flander's analysis. The investigator
introduces the word "discovery" to describe the degree of freedom that
the teacher provides in classroom interactions. Other researchers have
used the term discovery to define the application of scientific processés.
Perhaps the title of this study and the discussion withiq the study
would have been clearer if the 1nvestigator.had avoided increasing the
use of terms and simply provided the title: "The Influence of
Less-Directive Teaching Behavior on Science Process and Content 9,
Achievement of Community College Students." The use of the term i
“'classroom climate'" misleads the reader iato anticipating a broader
investigation of factors, e.g., socio~economic data,

This‘study does encourage attention to less-directive teaching to
improve the students' understanding of science processes. Many other

researchers have advocated the same goal. The chief value of this

- e s o e -

study is its use of students in the community college environment and
therefore the extension of the goal into additional grades through this
supporting data.
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__chemigtry courses, all of which were the "new" courses of the early

McNaught, Carmel., '"Relationship Between Cognitive Preferences and
Achievement in Chemistry." Journal of Research in Science
Teaching, 19 (2): 177-186, 1982,

Descriptors--*Academic Achievement; *Chemistry; *Cognitive
Style; Foreign Countries; Grade 12; High School Students;
Science Education; Secondary Education; *Secondary School
Science; *Student Characteristics

Expanded abstract and analysis prepared especially for I.S.E. by
Glen S. Aikenhead, University of Saskatchewan.

Purpose

Are chemistry students' cognitive preferences related to their

patterns of achlavement and, if so, in what ways?

Rationale

The author used the Heath (1964) postulate that students attend
to subject matter in four different modes, showing preferences'for:
1. memorizing (M) '
2. identifying a practical application (A)
3. questioning critically and challengingly Q)
4, identifying the underlying principles (P).
Four previous studies employed the Heath system in conjunction with

1960's. Ti.ie present study was a logical extension and refinement of
this pas. research. The validity of the Heath system was assumed and

not ratiordalized. . .
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Research Design and Procedures

The Campbell and Stanley X 0y Op design was used. The treatment
“ was two years of chemistry which had been prebeded by a four-year
integrated science curriculum. O0; refers to a cognitive preference
test while 0y represents,tﬁe Australian High School Cer;ificate
final test. .Students wrote both within a month of each other. The
sample comprised all grade 12 chemistry studeats (N = 304) in 18
schoolso randomly picked from within the Melbourne vicinity.

The author took advantage of the ipsative nature of the cognitive
preference test and constructed scores that compared two preferences;
for example, instead of using a P score and an M.score, a PN score
was calculated by: Pgpore = Mgoores The Cromback reliability
coefficients ranges from 0.7 to 0.25 for the individual preferences.
The authur mentioned that the low reliabilitiesfwould not adversely;
affect the analysis because they "were used only to allocate students -
to cognitive preference groups".and not used in the main covariance
analysis, Statistical results implied that the students' cognitive

preferences could be characterized in terms of either QM and PA scores,

.or QA and PM scores. Each of .these four scores was correlated with

02, the chemistry achievement test.
In 6rder to refine the study further, the items on this
achievement test were classified as:
1. Knowledge (K) or Higher than Knowledge (HK) using Bloom's
ta#onomy, and
2, nonmathematical completion items ("extended answér" -~ EA) or

multiple choice and numerical problems ("other" -- 0).

In summary, different tvpes of achievement items (K, HK, EA, 0).were

correlated with four cognitive preferences (QM, PA, QA and Pﬁ).
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I indings

Correlations between the total chemistry achievement scores and
student cognitive preference scores were: QA, 0.11; PM, 0.17; QM, 0.19;
and PA, 0.04; with 0.17 and 0.19 being significant at the .05
probability level. ;

A complex analysis of covariance, looking at differences between
K and HK items and between. EA and O items, yielded the result that
only on the PA scale did students show differenées, and this only
for K and HK items:

high PA students pevformed better on HK items than on K items,

low PA students performed better on K items than on HK items.

Next, the study moved to a more finely subdivided analysis by
double classifying test items: HK/EA, K/EA, HK/O and HK{EA. Not only
were the results of high and low PA students confirmed, but one more
finding was added: ' |

high PM students performed better on EA items than'on 0 items

low PM students performed better on 0 items than oé EA items.

Interpretations

The author states that the aims of the Australlan High School
Certificate chemistry course "imply that preferences for principles
and critiéal questioning are more desirable than preference for
memory." The findings of the present study concur with this
implication. The foliowing propositioiis were claimed (p. 184):

1, Students who develop the cognitive preferences consistent with
those implied or stressed by the HSC chemistry course tend to
perform better on an end-of-course achievement. examination than
do students whose cognitive preferences are not consistent with

these implied preferences.
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2. A strong cognitive preference is positively correlated with
performance on the sorts of cognitive tasks implied in that
preference. '

The author cautioned that the development of cognitive preferences

(whether as a result of .the chewistry course or for other reasons) had
not been ex.mined. An implication for chemistry teachers was given:
teachers ought to develop P and Q coguitive preferences in students
if students are expected to perform on HK itews. How this can be
achieved is left for further study.

The author states (p. 186): '"as with other studies in this area,
cognitive prefereﬁces have again been demonstrated td be a relevant

variable in relation to achievement in secondary school science coursgsf?

ABSTRACTOR'S ANALYSIS -

The high duality of the research design ‘and procedures, and thé
fine clarity of the written repdrt, allow one to discuss the
investigation and its interpretations with confidence.

If the Heath cognitive preférence éystem is a Kuhnian paradigm,
the present study is a classic example of "normal science." The study,
articulates the Heath system by trying to increase its precision and
reliability, by determining what facts are significant and by
determining the scope of these facts (Kuhn, 1970).. The author's
interpretations carry the implicit assumption that the study did
articulate the Heath paradigm and that the results had defined
fruitful avenues for further research.

An alternative view is that the Heath paradigm did not fare well.
This position moves us into "extraordinary science" and uncovers some
interesting issueg in science education research.

The statisticélly significant correlations between chemistry
achievement and cognitive preference are admittedly weak (0.17 for PM
and 0.19 for QM). In fact, these would account for only about 4% of

the variance in test scores. In terms of teaching and motivating
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students to achieve on final tests, the significance of other
educational variables would seem to overshadow cognitive preference
variables. As the analysis of the data moved into the hyperfine
structures of test results, QM no longer played a significant réle,
but PM and PA exhibited weak associations. Other cognitive preferenées,
and other combinations of cognitive preferences showed no differences
or showed inconsistent results, The "extraordinary science" issue
emerges! How strongly, consistently, and thoroughly should a cognitive -
preference construct explain varilation in test results in order for
the construct to merit the acceptance of .the science education
community? On the criterla of strength, consistency, and thoroughness, .
the Heath construct may be reasonably.viewed as pfoblematic, thus
encouraging one to reexamine the context in which Heath originally
postulated the construct, Such a critical analysis/discussion might
reveal that the four-category system was philosophically derived as
an intriguing hypothesis for legitimate empirical investigation, The '
construct validity of the Heath construct does not appear to be
strengthened by the results of the McNaught study, though this view
requires a resolution of the "extraordinary science" issues mentioned
above. This view does not question the quality of the study, it |
simply suggests that there is an additional topic that could have been
explored by the author: a critical and explicit loc) at how well the - ol
Heath construct fared, including the author's criteria for making such i
a judgment, -
The statistical significance of a result is clearly diffefent from
its educational significance, The former was rigorously investigated
by the auth.r, but the latter was simply assumed without a well argued
and well Jocumented case. Many science educatioun reportS‘laék rigorous
treatment of the educational significance of findings., Many' science !
educators believe that their responsibility as researghers onds at
reporting the statistical significance of their results. Other science
educators believe that their responsibilities include.the improvement
of science teaching through communicating the educational significance -

of their findings. The criteria for educational significance are not
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nearly so well developed as the criteria for statistical significance.
It is not étrprising, then, that the author of the present report
did not hazard an academic jodrney into somewhat uncharted waters.
At the same time, however, it fb not surprising that science teachers

do not generally value our reseaych findings.
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Reynolds, D, S. and R. D, Simpson. "Pilot Study Using Computer-Based
Simulations on Human Transactions and Classroom Management,"
Science Education, 64 (1): 35-41, 1980.

Descriptors--Affective Behavior; *Classroom Environment;
*Computer Assisted Instruction; Higher Education;
Instructional Materials; *Methods Courses; Pilot Projects;
*Preservice Teacher Education; *Science Educat’on;

Student Attitudes

Expanded abstract and analysis prepared especially for I.S.E. by
F. Gerald Dillashaw, Bradley University.

Purpose

The purpose of this investigation was to study studenté' perceptions
of the relative instructional effectiveness of small group‘discussions,
role-playing activities, and computer-based simulations on student

competenéies in dealing with classroom transactions.

Rationale

Some educators have suggested that computer-based simular{ona can
play a role in teacher education, adding another dimension to the
training of teachers. Lunetta (1977) has prepared a set of computer~based
simulations that present probléms‘in classroom management, discipline, or
student relations. These simulations present the student, in the role
of teacher, with a situation that requires an action. The student's
action leads to a follow-up situation which, again, requires action.
This process continues\;htil the situation is resolved. Resolution of
the problems may range from a very good solution to a very poor one,
Student perceptions of the relative instructional effectiveness of the

Lunetta computer simulations, role-playing activities, and small group

+ discussions were assessed in this study.
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Research Design and Procedures

The design of the study was a non-equivalent control group design.
The subjects were 32 students enrolled in an introductory science
education course and in oue of three laboratory sections for the course.
In each of the laboratory sections, the three treatment groups --
discuesion, role-playing, or computer simulation -- were randomly created.
Ten students were in the discussion group, 12 in the role-playing group,
and 10 in the computer simulation group. The contents for all groups
were Sased on eight of the Lunetta simulat*ons. Such problems aé
suspected cheating, stolen laboratory materials, and suspected drug use
were among the classroom situations presented. ¥For the discussion and
role-playing groups, the subjects were presented only the initial
scenario and suggested aiternatives. In addition to this initial
information, the computer simulation group also was presented with
additional probable results according to the Lunetta models. The study
lasted for two weeks. .

The independent variable was method of instruction with three levels

of treatment:

Discussion Treatment. In this treatment, the instructor presented

the problem situations orally to the group. Th. possible alternatives
were also presented orally. Each member of the group was asked for
his/her course of action. Discussion of ﬁhe'possible solutions followed.
Instruction wéé accomplished in a two-houtr session eacu of the two weeks.

Role-Playing Treatment. .Subjects wére given a problem situation

along with a list of possible courses of action. The situations were
acted out with a subject acting as teacher. Other group members played
appropriate characﬁers in the scenario. The scenes progressed until
the problem situation was resolved in some manner. The group ‘then

analyzed and discussed the solutions. These subjects met for a two-hour

‘session each of tﬁe twu eeks.

Computer-Based Simulations Treatment. This group used the

computer-based Luretta simulations. The subject received an introductory

session on the operation of the computer terminals and the mechanics of
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using the simulations and was told to complete the simulations at
his/her convenience within the two-week instructinnal period,

The dependent variable was student-perceived competencies and
opinions concerning the effectiveness of the instructional.methods.
The measure was an attitude survey using a 5-point Likert scale format
to assess 1l statements on a scale from "strongly agree" (1) to
"strongly disagree" (5). All statements on the survey were written so
that a rating of one was the most positive (strongly :agree) rating. |
The data were analyzed using analysis of variance (ANOVA) to test for
mean differencps on each quescion. An alpha level of ,0l was used to

test the hypothesis of no difference among the mecns.

Findings

No significant differences among the means of the three groups were

‘found for any of thk~ 11 questions on the attitude survey. The authors

ussumed that any mean greater than three indicated an unfavorable
response, In no case did ény mean, <ither in each of tﬁe three groups
or overal, equal or excrad 3.00. Based on the mean scores on the |
items, the authors report: (1)Ja11 groups appear to be satisfied
with their instructional method; (2) each group expressed a desire td ' -
experience the activitles of at least one of the other groups; (3) the

problem situations represent "real world" situations; (4) the activities

brtter prepare them to deal with students; (5) perhaps more‘time should

be spent c. such activities,

Interpretations

The-aufhors conclude that the lack of significant differences may
suggest that students perceive each ot the instructiounal methods as
equally effective. However, they argue that the time investment by
faculty to prepare for a discussion or role-playing strategy as compared

to the computer simulation may mean some differences exist —- the computer
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simulation strategy required considerably less preparation time by the
instructor. The authors caution against using the time factor as an
argument to replace other methods of instruction with computer simulations;
rather, they suggest that such activities can be an effective supplement
to the curr?culum. Additionally, the authors argue that the findings
reported above are not gencralizable beyohd the sample because of the
sanple size and research design, but indicate that these subjects appear .
to have increased confidence as a result of the activities. Accordingly,

the Lunetta programs may have promise in science education curricula.

ABSTRACTOR'S ANALYSiS

This pilot study attempts to answer an important question -- How..
can teacher educators best engage preservice students in realistic
problem situations that they are likely to encouﬁter in the classroom?
Discussion strategies and role-playing activities have been used for
some time to help preservi:e teacher education students gaiu'such
experience. Computer-based simulations are a new way f§r students to "
use the capabilities of the computer to explore various aspects of _ '
problem situations of teaching. With incfeasing use'of computers, the "'
question of the effectiveness of computer simulatlons as compared to other
methods is one that needs to bé a@dressed. Students also heed to perceive
that their instruction is ef?ective. that the instructioa is preparing
them to become good teachefs. This study is an initial attempt to assess
student perceptions of instructional effectiveness of thése three methods.

Although the authors have done an excellent job in deqcribing their
procedures and treatment conditions, there are'éome potential.problems'
with the study. The authors acknowledge that the sample was small; 32
students divided into three treatment conditions results in very small
treatment group sizes. Additionally, the subjects were already enrolled
in the laboratory sections. There was no information reported that
indicated equivalence of the laboratory groups prior to the random

assignment of subjécts in the laboratory groups to treatment conditiomns.
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The provision of all the items on the attitude survey provides the

reader with more detailed information about the content of the instrument
than one normally sees in a journal article. But, the lack of any

information about the validity or reliability of the instrument is
bothersome. Indeed, since no significant differences ampong the means
wvere detected by the ANOVA, the lack of reliability data makes the

task of explaining the'findings even more difficult. If the instrument
was not reliable enough, ANOVA procedures may not be able to detect
differences that may actually exist. Instruments of this type suffer
ffdm lower reliability indices when compared to tests of cognitive |
achievement, This problem, plus the fact that the instrument has only
11 items, makes the reliability question an important one._.

The authors conclude that the lack of significant differences may
suggest that the three methods ar. essentially equally effective, but
that some differences may actually exist when one considers the much
less preparation time required by instructors when using computer
simulations. Because of the problems noted, particularly the reliabilify.
one, such a conclusion is probably not warranted. There is still the
unanswered question of whether differences may exist. A larger sample
size and a rel.iatle insprument would give more confidencg in attempting
to answer the question. .

a8 a pilot study, this study did provide experience in conducting
a study ofrthis type. Based on this study, cther researchers can.attend
to the potential problems and design studies that can help answer the
impr.tant questions raised in this study. .
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Expanded abstract and analysis prepared especially for 1.S.E. by
Carol Wareing, Stoughton Public Schools, Massachusetts.

'Purgose

. The purpose of this study was to investigate the effects of an
environmental science educatiun program on inservice teachers' views
' ' of science and attitudes toward environmental science éducation.
. Specifically, over a, period of - one academic year, would a program that
|' ‘ stresses inquiry activities, science seminars, lectures, demonstrations,
'l special reading assignments, and field trips foster positive attitudes

toward environmental science and science education? -

Rationale

Although it is believed that science educétoré have a major
responsibility to foster both the acquisition of knowledge and positive
attitudes toward environmental education, it appears that there are few
study reports available which concentrated on the affective dimension
of environmental education. _

Research findings indicate that students' attitudes toward science
are affected by their teachers' attitudes toward science. Since there
was no evidence of longitudinal studies in this area, the authors

undertook such an investigation,
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Research Design and Procedures

A modified non-randomized, equivalent control group, pretest
poat-test design was utilized,

Fifty-one inservice teachers wére selected from the central Texas
region, .To establish a pool of appiiéhnts,\apnouncemeuts were sent
out to school districts within a 75 mile radius of the University of

Texas at Austin, "From a pool of 231 respondents, a participant group

- of 51 was selected based on.clasgroom teaching experience and science

background, , ‘ ...

The final participant sample included teachers of grades four,
five, and six who had an average of 4.6 years and a'range of 2,0 to
31.2 years of teaching experience. The average age of the participants
was 27.5 years, and they averaged 5.1 semester hours of undergraduate
science. ' '

The control group was generated by pairing comparable teachers
with the treatment group teachers. - Each participanﬁ was requested to
select a teaching colleague in the same school and grade, These
additional teachers 'served as the,coptrol group.

The program used as a treatment in this study took place over a
period of one academic year, and consisted of thirty -two-and~one-half-
hour class sessions, Presentations were followed by laboratory sessions
and postilaboratory discussions. The participants also attended ﬁwo

field trips conducted by a geologist and a botanist, A total of 16

. hours was devoted to field work by the participants.

Both the treatment and control groups completed the Views of

" Science (VS) instrument and the Environmental Education Questionnaire

(EEQ) during the beginning of the first semester, at the end of the
first semester, and dgain at the end of the second semester, Alpha
reliabilities for separate samples of preservice elementary teachers
were found to be 0.71, 0.84, 0.80, and 0.76 for the VS instrument.
An Alpha reliability of 0.89 was found for the EEQ ‘instrument,
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Comparisons between the pretest means of the control and
treatment groups for each of the instruments were calculated to identify
any significant differc uces between groups prior to, during, and
following the treatment. An analysis of variance (ANOVA) was
performed on the data using the (SPSS) Statistical Package for the

Social Sciences.

Findings

The analysis of data for the VS and EEQ tested the differences
between the group means at the beginning, middle, and end of the course.

There was no significant difference between the group mecans for
either the VS or EEQ at the 0.01 level of, significance,

Comparisons between the means of the two groups at the end of 16
class sessions (the midtest) yielded a significant difference between
group means for both the VS and the EEQ. The explained variance, using
Hays Omega Squared, was 6 05 for the VS and 0.28 for the EEQ.

In comparing the means of thr two groups at the conclusion of the
32 class sessions, significant differences were found between group
means for the EEQ, but not for the VS, The explain. variance was
0.29 for the EEQ.

Interpretations

Prior to the treatment, the control and experimental groups
demonstrated similar views of science and attitudes as measurcd by the
EEQ and the VS. . ' '

There was a significant difference between the control and
experimental groups at the mid-point of the study on views of science.
Those participating in the treatment program viewed science as more
"tentative" than at the beginning of the study. It can be concluded

that, after 16 weeks, the treatment was,effective in bringing about

changes in views of science and attitudes toward environmental education. ..
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Given the difference between the groups on attitudes towards
environmental science as measured by the EEQ, the 32-week trcatment
was deemed to be very effective in developing positive attitudes
towards environmental science education. \ \

Analysis of the data from the VS instrument Sevealed no

significant differences at the conclusion of 32 weéeks. This result

i
' was surprising to the investigators. AR | :

There was evidenced a pattern of changes in mians over time fory
the two groups on both the VS andithe REQ. For the\treatmenx group, X\
there existed a steady increase in philosophical viéws pf sclence and \\

attitude toward environmental sciefice educaﬁion from the beginnlng of \\
the study to its conclusion. The pattern of attitu es toward ‘
‘environmental science education for \the control gro p showed little
change from pretest to'yost-test. |

i v
The participation of the control group in two Lrsermice workshpps

. . —————— e

b relative to the positive increase demonstrated by ghe contrql group
during the second half of the program. ' l

The results of the study indicate that inservice programs .of

year's duration can have a positive effect on teacher . attatudes,

ABSTRACTOR'S ANALYSIS

\

\

|
I
|
i \
! :

In iheir reyiew of the literature Bethel, Ellik, and Barufaldi
. found that plvbervice and inservice teachers generaﬂly indicated

negative, or at -lest, neutral attitud:s toward scie]ce. Many teachers

Judged themselves unqualified tc teach sc¢ience. Simce thj.résearch
likewise indicates that students' attitudes toward are affected

clenc
, I .
by their teachers' attitudes, Bethel et al focused

the perdeived

neea to improve teachers' attitudes toward science b upgradiné their
\ !

skills in the area of envir-mental science. '

\

3 with members of the experimental group may have haq q causaéive factor
| ;
i
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This study ccntributed favorably to the existing body of knowledge
on the subject since the inservice treatment was 8successful in effecting
positive changes in attitudes toward science. ‘

Although the experimental group demonstrated growth in positive .
attitudes as measured by the midtest and final test, there was evidence
of a nattern of change in the control group'sﬁattitudes as well.
Participation of the qontrol'group in two of the inservice sessions was
suggested by the authors as a possible causitive factor. Such a
suggestion might warrant a repeat of the study with a control group
totally absented from any treatment effect. Groups differentiated
according to full, partial, and no treatment would lend further
strength to the position that inservicé programs of a year's duration
can have a positive effect on teacher's attitudes. | '

A rather unconventional methodology was used in selecting the
control group. Control group pairing to the treatment group-was
accomplished through colleague selection. Generalizations from such
an investigation must ccusider the modified non-randomized, equivalent
group with the pretest post-test design used,

In reporting on the study, attitudes at the outset were not clearly
outlined in terms of‘their relative strengths, ox weaknesses. Likewise,
the suggestion that science was viewed as "tentative'" was neither
explained nor valued. . - ¢

Given the findings from this investigation, future research
efforts might consider the following: Do positive attitudes tqoward
environmental science result in transference to environmental
consciousness and behavior changes? What are the long-term effects of
a giver inservice, and are periodic updates or rriew workshops
suggested for reinforcement? What are some of the specifit antecedents
of attitudes.towarq science, and are there further implications for
inservice education? What specific aspects of the inservice program

had the greatest effects?
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*Secondary School Science; *Surveys; Teacher Characteristics;
*Teacher Attitudes

II _ Smith, Walter S. "Career Education Attitudes and Practices of K-12

Expanded abstract and analysis prepared especially for I.S.E. by
\ Gerald H. Krockover, Purdue University,

Purpoae

The purpose of this study was to survey K-12 science educators o
l regarding their attitude toward and practice of career education in
! ' ~heir science teaching. |

Rationale

In 1978-79 the United States Office of Education engaged seven
professional assoéiations, the National Science Teachers Association
being one of these, to assess teacher attitpdes and to improve career
l education instructiqn. Based upon the survey the answers to the

following questions'were sought:
I l. What importance (i.e., value) 1s caveer education as part
of a student's education? ' 7
2, Should career education be.incorporated into regular science
l courses or delivered separately?
3. Is career education perceived as narrowly vocational or
I broadly inclusive of a range of goals?
4. Are K-12 gcience educators willing to attempt to include
I career education concepts in existing science coufses?
5. How easy do K-12 science educators perceive to be the

inclusion of career education in existing science cov ses?
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6. What problems do 2-12 science educators encounter when
éttemptins to incorporate career education in their science
courses?

7. How frequently do K~12 science educators incorporate career
education in their science courses? .

8. Among K~12 gcience educators, what is the relationship of
willingness to incorporate career education, perceived ease
of 1ncorporaéion. and frequency of incorporating career
.education in science courses? o

9. Do subgroups of K-12 gcience educators, based on teaching
experience, level of teaching, size of commumity, sex, age,
or highest degree, differ in attitudes and practices
represented by the preceding questions? |

10. What information do K-12 science educators feel they ﬁeed in
crder to improve thelr career education instruction?
1ll. From what sources has career education information come to
these X~12 ‘science educators and from where do they believe
. the information ought to come?
For purposes of this study, vocational education wés'subsumed
under the broader term, career education, which is considered to be
an educational program thaﬁ focuses on individual career development

from childhood through adulthood.

Research Desizn and Procedures

Representatives of the seven professional education associationé
met to outline the content of and suggest items for a common survey.
A private consultant developed the survey which was reviewed ‘and
refined by the seven representatives. No other data were collected
to establish reliability or validity. Demographic data were also

“collected. Four hundred randomly selected NSTA members were sent

survieys and 190 (47.3%) responded to the first mailing. In response
ta two subsequent- requests, 46 (11.5%) and 63 (15.8%) surveys,
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respectively, were returned for an overall return rate of usable
surveys of 74.8% (299 of 400). The results of the three sets of

" returns were compared for six key variables. No significant

differences were found among the responding groups for any of the
variables. Because the three groups did not differ significantly,
their responses were pooled together for further analyses and were
consldered representative of K-12 science educators who were members
of NSTA. '

Various attitudes toward career education were assessed in the
group of 29 items, For each statement, respondents indicated their
definite agreement (scored as 4), agreement (3), no cpin‘on (2),
disagreement (1), or definite disagreement (0). The data collected
were then factor analyzed.

Findings

The first factor dealt with how strongly educators felt career
education was important in a student's overall educatiof. K-12 .
science educators expressed a slight. y positive attitude toward the
importance of career education, Factor 2 dealt with whether career
education ought to be taught as a separate course or included in |
existing courses. The science educators responding felt that career
education ought to be taught in existing courses. The third factor
dealt with whether the goals of career education ought to be limited

'to vocational education or be more inclusive. The K-12 science

educators strongly affirmed the inclusive view of the purposes of
career education., _
Subgroups were also examined with re, ard to the three factors

including: grade level taught, years experience in present position,

' age, sex, highest degree, and size of community. No significant

differences at the p{0.05 level were found among subgroups based
upon size of community, sex, years of experience in present position, -

or in their attitude toward the inclusiveness of career education.

>
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Science educators who taught at different grade levels, differed
in the first factor (p<£0.05). Using the Scheffé method, it was
found that junior high science educators valued the importance of
career education more strongly than did senior high science educators.
Teachers aged 31 to 55 more strongly favored incorporation of career
education into existing courses. Teachers posi3essing a specialist or
doctorate degree favored more strongly incorporation of caveer
education into existiﬁg courses.

Two problems impeding the incorporation of career education into
existing science couraes were too little time (52,7%) and lack of
khowledge'of instructional materials (47.8%). The primary source of
career information for K-12 science educators was from outside their

school districts (professional publications; 41.7%).

ABSTRACTOR'S ANALYSIS

This study made an attempt to ascertain the attitude of 400 K-12
science teachers who were members of NSTA regarding caréer education
and its role in the science education curriculum. Many questions
can be agked regarding this study and its "results." Is this study
a representative sample of K-12 science teachers across the United
States? For secondary teachers, maybe; for elementary teachers,
probably not. is this study a representative demographic
representation of K-12 science teachers in the United States? For
vhite males who teach in secondary school, probably yes; for
minorities, females and elementary school teachers, probabl& not.

What about the survey used? 1Is it either reliable or valid?
Seven "representatives' got together and suggested items and these
were put together by a "private" consultant into a survey, Would any
researcher at a major educational institution approve a graduate
student's research using this format? Would George Gallup want to
use this poll? Probably not.
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' It 1s also interesting to note that there s no comprehensive
bibliography included with this study. As a result, it is impossible
l for someone with an interest in pursuing one of the subtopics to
readily locate any references, It is unfortunate that references
~ were not included since the author piobably has a wealth of information

that would be of significant use to the readers of this study.

. Finnily, one has to be concerned over the lack of return of the
first mailing of the survey (190/400, 47.3%). Two subsequent
mailings were used to add another 109 returns., Are these 109

. additional "late" responses as valid as the 190? Are the first 190

those who had career education concerna?

When an organization such as NSTA agrees to participate in a
survey, it has ‘the respons;bility to make sure that it is a valid and
reliable one. Could there be :'an underlying reason why the National
Council of Teachers of Mathematics 1s not one of the participants
listed? ' /

Career. education is too im rtant to allow it to flounder due to
quesfionable s;xrvey méthods and techniques. It deserves better °

treatment., Maybe it will receive it in future surveys.,
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13 (1): 31-37, 1981. ' .
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Foreign Countries; *Measurement; *National Surveys; *Secondary
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Expanded abstract and analysié prepared especially for I.S.E. by
Charles L. Price, Indiana State University-Evansville,

A}

Purpose and Rationale

~ A national survey was conducted in England in 1976 (Richmond and
Morgan, 1977) to assess the environmental knowledge and attitudes of
fifth-year secondary students. The survey provided descriptive
information on student responses and examined relationships between
outcome measures and various demographic variables including gendér,
school type, and school size,

In this 1981 study, a pértion of the 1976 data was re-analyzed.
In order to dgterminq if attitudes toward envirommental education '
might reveal a hierarchial nature, an examination of the responses to
items regarding beliefs was undertaken,

A hierarchial belief structure had not been postulated in the
original study., The present gnalysis therefore represented an
empirical effort rather than theory-based research. Nonetheless, the
concepé of a hierarchial belief system has appeared in environmental
educ§tion research. For attitudes in pactiéhlar, it has been
postulated that some concerns about the environment are almost
universally held, while others are held only by persons with a
particular commitment to environmental issues, The validation of an
environmental belief heirarchy would have important implications for

the sequencing of instructional material.
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Research Design and Frocedure

The instrument developed for the survey (Richmond and Morgan,\
1977) was comp! ‘sed of three forms (A, B, and C) each, with three parts
vl, 2, and 3). The purpose for having three forms of the instrument
was to maximize content coverage without making unreasonable demandgk
on respondents. Hence the three forms were not designed as parallel
versions. Parts l‘and 2 of each form dealt with factual and conceptual
knowledge. Part 3 contained 15 statements of belief. This study
dealt solely with analysis of responses to belief Jtems.

Each belief item appeared as a statement'ﬁith the following
respoase options: a. agree; b, disagree; and c. no opinion. The
"environmentally positive" response to each statement was determined
by a panel of environmental experts,:with unanimous agreement
necessary for the inclusion of an item in the instrument. Both
positive and negative statements were used and the responses were
scored dichotomously. Responses which indicated concern for the
environment (that is, agreement with a positive statement or
disagreement with a negative one) were scored as (1) and other responses
as (0). The facility index of an item was defined as the parcentage
of respondents agreeing with the experts.

The target population was all fifth-year students enrolled in
the secondary schools of England in 1976. The sample was drawn to
insure proportlonai representation of the major .:types of schools.

A total of 500 schools was selected and the instrument was administered

to a sample of Sgout 30 students in the fifth year at each school.

W

Schools were contacted by mail, and 383 schools (76.6 percent) returned
completed answer sheets from 11,008 students. ' i '
""Each of the three forms (A, B, and C) contained 15 belief items.
Four items were common to all forms while other items were distributed
over other areas of environmental concern. Because the forrs were not

parallel, the responses to each vwere analyzed separately for possible

‘hierarchial structures. Since the sample was large, it was decided to

divide the respondents to each form randomly into four groups and to
treat these as replicationq for analysis pugposesﬁ Each grouap had at
least 900 subjects.
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Hierarchial structure determination was made with the use of a
contingency ‘table for two items. For each form of the instrument,
relationships between all pairs of items were exanined., Of particulafz
interest were situations in which respondents (1) did not support the
environmentally positive (preferred) response to item a and did
support the p;eferred response to item b and (2) s\pported the
preferred response to item a and did not support the preferred
statpmént for item b, If condition 2 was 3 than. condition 1, it
_céuld be arg-.ed that item & preceded item b.

Implementation of the procedure was accomplished by converting
he phi-coefficient for each cell to a z-transformation. The following
} rules were applied to locate the structures described in the results:
l. The order of items was deterxmined by the facility index u

(proportion of Ss correct).

2, Items linked in the hierarchy were associated at a 0,01

Provability level.

3. Only linkages which emerged in three of the four replications
- were included.

Findings
e : ?

Form A: Of the fifteen items in Form A, eleven met.criteria to
be included into hierarchial structures. Two major branches of
hierarchy were determined:. (a) one based largely on population issues,
(b) the other based on concerns of pollutioq. The beliefs most
commonly held were those about the desirability of maintaining
environmental quality and excercising environmental safeguards,
Above these were items concerning sanctions, controls andﬂincéntives,
the highest hierarchial items were those involving confllcts between
enOironnanCal safeguards and alternative benefits (lower costs, energy
' supplies, individual freedoms)
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Form B: Nine of fifteen belief items scaled within a hierarchy.
The item at 'the bottom of the structure was one of restoration of the
environment. Those which followed related to beliefs about the
desirability of conservation of animals, plants and land. The higher
level implied control of enforcement, and finally, conflict situations.

Form C: There were nine items in the hierarch§, organized into
two branches. The item at the bottom of tﬁé hierarchy was one
involving control through regulation. In one branch were items
‘related to alternatives to traditional sources 6r uses of energy.

The other branch had a mix of items mostly related to energy use and’_
its relationship to the environment.” In both branches, items acwfﬂg
top of the hierarchy involved situations in which environmental
concern wus in conflict with other concerns of personal freedom, or
economic or social benefits.

ot

Intergretations

In general, items expressing opinions on the desirability of
preserving the natural environment, on repairing damage, on avoiding
pollution, and g0 on occurréd lowest in the hierarchies. Items which
followed advocafed control of the use of the environment through
incentives or through regulaticns appeared next. At the top of the
hierarchies were items suggesting a conflict betweer preservation of
the ¢+ *‘.cnment and other potential benefits of economic, social, and
pert (1 nature. -

% .e data re-analysis 'suggested that students were unlikely to
react positively to items higher in the hierarchy unless they' also
reacted positively to lower crder items. Students would appear : -
unlikely to favor controls over the use of the environment unless they
initially expressed concern about envircnmental quality. It would
follow, therefore, that environmental education curricula should

censider the nature of hierarchial belief, structures.

9
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ABSTRACTOR'S ANALYSIS

This research is a re-analysis of data gathered at a previous time.
Some of the comments in this review will be directed at isspyes in the
original study (Richmond and Morgam, 1977), while other remarks will be
addressing the 1981 study.

Research Design

The purpose of this Qtudy was stated as an attempt to identify o

possible hierarchial structures in belief statementa regarding
‘\\\\\gnvironmental concerns. Three such structures were derived from

anéIyseg\gf data. The hierarchial analysis, "was not considered at

the time thE\Instrumgng was constructed” (Richmond and Baumgart, 1981,

p. 32). For this regeon; tﬁe”study could not bte considered a validation

of previous theory, but rather an attempt to uncover an empirical

ordering of items. .

The search was warranted "3iveq the large sample of subjects and
the care that was exercised in sampling" (ibid.). The fact that over
11,000 forms were ccmpleted by Ss selected using stratified random
sampling techniques is significant. Some educational researchers have
pointed out (Isaac and Michael, 1977. p. 69), that in a descriptive
stridy of this nature the correct unit of analysis should be the
classroom, rather than the individual, If this were the case, the Ss -
would be 500. |

As previously stated, the research instrument(s) were not developed
a priori with hierarchies of belief structures. Responses to belief
items were gathered with three different instruments not desigéed to
be parallel in nature, There were, however, four common items on all
three ferms. Of the four items, only one met the criteria to appear in
all three of the belief hierarchies. This can be attributed to the fact
that each of the forms had different items representing various beliefs.
With these considerations, it is difficult’to make generalizations as
to definite belief heirarch%es.

. . .- . - .
.
. .
‘ B
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For these reasons, experimental research is needed. Belief items
based on the Lierarchias formulated from this study could be developed.
Since the data for this research were gathered in Great Britain, a
comparison of beliefs of English students regarding environmental issues
with those of students in the United States and in other countries is
suggested.* In addition, longitudinal studies of beliefs regarding
environmental issues would appear to be promising. Do the beliefs and
values of students with regard to the environment remain relatively
stable or is there preference for the most immediate and publicized
environmental concerns? ' ‘

These issues should be of vital concern of those developing
environmental education curricula. Richmond and Baumgart have provided
a good foundation on which to base additional research. '
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Expanded abstract and analysis prepared especially for I.S.E. by
William Capie, University of Georgia. .

Pgttase

1wo purposes were ci:ced for the study:

1. To examine "whether or not there are differences in
perceﬁtiona of supervisory effectiveness between science
supervisors and the science teachers with whom they work," and.

2, To examine "one variable which muy moderate the relationship
between teachers and supervisors and which affects
perceptions of the effectiveness of supervisors."

"Science supervisors" was broadly conceived to include d;partment heads,

specialists and consultants as well as individuals with the Job title.

Rationale

The study explored both formal and nonformal aspects of the
supervisor's rule. The principal rationale for the work lies in
Jackson's model of group membership (1959). Jackson described an
individual's relationship with a group in terms of two indépendent
dimensions--the individual's attraction to the group and the éroup's
acceptance of the individual. An extreme of high attraction and high
acceptance is characterized by '"psychological membership" while a
combination of\low acceptance and low attraction is characterized by a
"war relatjonship." The assumption for the study is that group

membership will enhance the effectiveness of supervisors.,
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Research Design and Procedure

-

The study involved the analysis of two surveys administered to
401 educators in New York. Responses were received from 143 of 550
"supervisors" and for 258 of 760 teachers to whom they were provided.
- The Scienca Supervision Rating Scale (SSRS) con3ists of 26
activities which respondents rated on a scale ranging from "This is
among the activities I perform least effectively'" to "This is among
the activities I perform most effectively.” An orthogonal factor
analysis procedure was used to create four subscales. The subscales
are Instructional intervening defined by 3 items; Interpersonal/
Supporting defined by 6 items; Managemént/Planning defined by 6 items;
and Soclalizing defined by 2 items. Thus, nine items apparently failed
to load on any factor., Subscale reliabilities (coefficient alpha)
ranged from 0.55 to 0.80 with the total yielding a coefficient of 0.91.

The Person-Group Relationaship Scale (PGRS) was used in the study
(Apparently a specialized form for supervisors was uéed. but the
rveport is not clear in this regard.) After supervisors and teachers
responded to the instrumént, factor amalysis was used tdé construct
two subscales dubbed "attraction" and "acceptance." Coefficie :
alpha for both six item scales exceeded 0.9.

ANOVA procedures were used to compare the responses of teachers
and "supervisors" on the four SSRS scales.and the two PGRS scaies.

A canonical correlation analysis betweeu the two instruments was also

completed.

Findings

Significant dlifferences (p { 0.05) between the perceptions of the
two groups were found in the following four areas: Instructional
Intervening, Interpersonal Supporting, Socializing, and Group
Membership Acceptance. Seven SSRS items were ranked differently by
the two groups; interpersonal items were ranked more highly by
teachers while Pupérvisors ranked areas such as ''observes'" and

"conducts demonstrations' more highly.
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‘The maximum two canonical variables were identified between the
sets of variables., The stronger (R=0.62) was characéérized by the
acceptance and supporting dimensions, although the attraction and
planning scales were also moderately correlated with the variable.
The second canonical variable which was characterized by attraction

and gocializing was not strong (R=.17).
\

Interpretations

The authors claim that the results "support the commonly held
view that teachers and their supervisors hold quite different
perceptions of how effective the supervisor is." They explore a
number of possible reasons for the differences including

' insensativity of some supervisors about the importance of the

interpersonal dimension, the absence of expectations and rewards in

this area, and limited training in the area.

ABSTRACTOR'S ANALYSIS

Thi: area of research certainly is important and quite pertinent
today with increasing interest in the quality of schools and science
teaching. Concern with the formal and informal dimensions of
supervision/administration is well-founded with a history at least
into the 1950's when the Ohio State Leadership Studies identified
the areas of personal characteristics and task-orientation as
important for administrators. This study attempts to deai with the
issue of effectiveness by exploring the perceptions of supervisor
effectiveness held by supervisors and those for whom the supervisors
are responsible. Unfortunately, the report has several critical
omissions that make an assessment of the findings and their |

interpretation quite difficult.
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The authors acknowledge that they are dealing with perceptions
which may well be flawed." In fact, self perception measures of
school administrators have been shown to be much higher than similar
measures by school faculties. A more serious-problem is the
constitution of the group of supervisors. The report indicates that
the group is diverse, but it does not suggest the frequencies of the
various job titles within the group. The readers can suspect that
there are far more department heads than central office personpel.
However, even w.ith this insight, the role and responsibility of .
middle school and high school department heads is quite different.
Also, there is no indication of how many teachers are associated with
each supervisor. There may be some rationale for using the mean of
teacher respdnses for each school or school system as the data to
be compared to a particular admiristrator. These difficulties are
compounded by the low response rates reported in the study.

Beyond the question of "'Who' is descriting 'Whom'?" is "What

are they saying?" The report contains no means for any of the

First, a basic concern in the study is "How effective (on a five-point

scale) are supervisors?" Second, small differences in the mean scores

could change the relative ranking of items which are reported and,
. although the items were ranked differently by the two groups, the
importance of these differences is difficult to assess. Thirdly,
the sample is sufficiently large that very small differences in item
or scale scores could be.statistically different without being
important. With no notion of whether grand means were 2.4 or 4.2
with standard deviations of 0.2 or 2, the Qalue of the comparisons
'is limited. |

The use of factor analysis to identify items for the subscales

appearg to have had several consequences. One consequence is
reducing the items to a more manageable set of constructs, or
supervisory functions. While ~ome may quarrel with the inclusion of
any two item factors such as socializing, the supervisory.functions

do have a logical face validity. A second consequence is that

l response scales, This omission is serious for a number of reasons.
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several items did not fit into any subscale. Thus, "evaluation of
teaching," "observation of classroom teaching" and "consulting with
administrators" were not included in any analysis.’' Surely, these

are supervisory practices worthy of some inspection. Their importance
may have been lost in a sample heavily weighed by department heads,
however. The v . of factor scoring coefficients to develop the scile
scores would have included all items in the analysis although it would
not have enhanced the importance of these low loading items in the
ANOVASs.

The use of the factor analysis derived scale scores in the
canonical correlation procedureé may have been somewha“ redundant.

The items of both scaleg could have been entered as sets of variables
and the canonical coefficients would ther have indicated the relative
contribution of each item to the resulting canonical variables.

Although the many variables may have made interpretation more difficult,
the additional information provided by the analysis would have made
interpretation much richer,

The authors are to be commended for pursuing the area of supervisor
effectiveness. "Educator effectiveness" is "in" for the nineteen-
eighties. With teacher effectiveness research there is a convenient
criterion variable in pupil achievement to use in studies. With
administrator effectiveness there are also plausible critérion
variables such as ADA, school achievement, teacher absences, and so0 on.
Unfortunately, with supervisors products/outcomes to be related to
Job performance are rare.. Consequently, other methodologies must be
considered for identifying and understanding the aspects of a
supervisor's job performance which are related to effe.tiveness. For
example, identifying high performers and low performers through

nominations or other similar ﬁrocedures may provide samples of

supervisors to analyze and contrast for performance differences.

However, self-reports are likely to contribui.: little more than

helping to establish a need for supervisors' professional improvement,
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Purpose

The authors prepared and presented workshops on energy education
with the goal of increasing both information and activity on the
subject of energy within classrooms of.elementary and junior.high
schools. They gathered data about the increase in teacher knowledge

and interest as part of their program,

Rationale

During June of 1980, a\total of 135 elementary and junior high
school teachers took part in 15 hours of lecfures, discussion,. audio-
visual presentations, and hands-on activities during two- or threeQday
workshops. The sessions were free to the teachers (due to federal
funding). One graduate credit was given for workshop attendance,

The teachers received an energy activity booklet said to be hppropriate
to the grade level of the recepient. A follow-up ussignment was due
in one month,

No reference is made to energy education literature or tov other
research.

The authors make no statement:s of assumption or hypothesis. They

state, however, that four questions are addressed in the data analysis:



' 1, What is the teacher's perception of their (sic.) familiardity
' with each topic prior to the workshop?
- ll : 2. Which topics (of those familiar to the teacher) had previously
been incorporated into the classroom activities?
II . 3. :Which topics did the teaclers identify as ones where they haa

made significant gains in knowledge due to the workshcp?

‘li 4. Which new topics would likely be introduced into the classroom
due to the workshop?

Research Design'gnd Procedures

The authors report their work as a pre-pust design study with
the erergy workshops as an intervening treatment. A questionnaire
of 45 idia statements was administered to the 135 subject teachers
before and after the workshops.

Two responses were made at each adminisfration: (1) an indication
of level of knowledge about eachl statement topic on a Likert scale
and (2) an indication of degree of classroom use (or potential use) of
the statement topic on an A to C (none to frequent) scale. In .
addition, subjects were asked as part of the post-workshop questionnaire
administration to list the 10 idea statements which they considered

For each of the knowledge responses to the 45 statements
arithmetic mears and standard deviations were calculated for the
(1) pre- and (2) postworkshop administrations, and (3) for the difference
between the two responses., The statistical.signifigance nf each
difference was calculated using a t test.

The authors also made interval categories of pre- and postworkshop
means in order to investigate the perceived knowledge of teachers.
The five categories were labeled A to E for each categorization, A
to E categbries of different interval size were used fo. the difference

between the pre- and post means.

' "winners," and the 10 "losers,"
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An additional categorization was usad to consider the effect of

the workshops on teacher willingness to use the topics within the

curriculum. The sums of B and C (i.e., pusitive) responses were found
for subjects for each item in tlLa2 two separate administrations, and
were formed into five (A tc E) categories. Those g*atements which
gained from a preworkshop rating of D.or E to a post~-rating of B or
A were regarded as "winners;" "losers" we}e those which retained a

D or E rating,

Findings

The authors present the findings on knowledge about the topics
in a tablie with means, standard deviations, and ratings listed for
each of the 45 statements as found before the workshop and after.
The Q}fferences betwzen the means are given slso, followed by the
standard deviations, t-test values, and ratings, _

A second table presents the findings for use (or potential use)
of the topics in ;he classroom, with columns for the pre- and
pcstﬁorkshop results on summing B and C responses, and the subsequent.
category ratings. The table also gives the "winners" and "losers"
as rated by teachers, as well as througl: the authogs' analysis of the
categories.

Within the written part of the report, the authors state that a
statistically significan' gain at the 0.001 level of confidence was
found, for each of the 45 idea statements, between the responses for

pre- and post questionnaire administrations.,

-

Interpretations

The authors concluded that workshop participants, priof to
workshops, were most knowledgeable about the topics often given media

attention and usually found popular with the general public. These
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were the topics teachers discussed with students., They state that it
is reasonable to assume an increase in knowledge will result in an
increase in the number of tépics which teachers would discuss with
students, | _ .

The "Winners by Aualysis" are topics which authors expect teachers
to include as a result of the workshops. '"Losers by Analysis," on
the other hand, are considered by the authors to be excluded by
teachers from instrucfion even though knowledge about the topics
increased significantly. |

The authors state that it can be inferred that well-taught
wérkshops can contribute both to knowledge and to the variety of topics
taught. But, such workshops are not likely to result in the use of
all information learned. They feel attention to political and
technical topics should be avoided, while more should be given to

electrical energy, and to energy use in other countries.

ABSTRACTOR'S ANALYSIS
’
The topic of energy education emerged from the "crisis" period
of the mid-1970's and has continued an existance as part of scientific
and social issues, and yet somewhat apart from the core of science
topics in need of attention.
Here one may expect to find a natural topic through which to

explore the int:rsection of science, technology, a d social issues.

Indeed, the concepts which could be exp:>red lend credence to the
integration of several school subjects. .

Van Koevering and Sell have reported on one of many. responses
to the newd - increased training for teachers to encourage wider
and deeper discussion and exploration within the newer and slightly
peripheral science topics. Most of the responses are likely to go
unreported in the science education iiterature, for the ability and
willingness of science educators to conduct studies as part of the

projects likely are limited.
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In this case the authors were fortunate to find a number of
teachers willing to improve their knowledge and to express their
interests in the use of the knowledge within the classroom, One may
wonder if the incentives, evenly spread across the continent, could
be used tu invite similar levels of interest in educational topics
generally, It is no;mal to find a limited number of reports about
situations in which teachers are encouraged to receive 15 hours of
instruction after which positive results are expected., ‘

Perhaps a closer look is in order to gain a measure of the
findings which flow from the work of Van Koevering and Sell.

We are given 135 teachers who-participated in two or three day

~woxkshops reasonably close to their homes or scheools., The time(s)

of year is not specified. The sessions are varied in the use of

~ instructional techniques, and tangible rewards are available for

participants,

The origin of the questionmaire is not reported, The preworkshop
responses indicate é’fairly homogeneous group of subjects in terms of
knowledge of the topics, and the postworkshop responses suggest,
in generaI% little deviation from that pattern., If the questionnaire
has captured the perception by teachers of their Knowledge one may
feel confident that the subjects, as a group, are returning to
teaching assignments better prepared. for their teaching roles,

The reader is left, howeover, with a doubt about the format of
the 45 statements to whicli responses were made., For exémple,
"Electromagnetic radiation" may be the statément, or may be . summary
of it. It would be helpful to readers to knpw if the small mean, both
pre-and postworkshop, results frc : lack of knowledge ahgut the topic
or about the statement used to ask. about the topic.

In spite of this limitation, it is clear that answers were found
for the questicns which were posed under the article heading of ''Data

Analysis." The second question requires some comment and a question,

' Does a positive response to the statement "have frequently discussed

(or will frequently discuss) this topic with my students" mean the

teacher had a‘'choice of actual as compared to wishful, or is the format .
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of the statement (as taken from the repcrt) a shorthand way of saying
there are two forms of the statement - one pre-and the ather
postworkshop? A misunderstanding in this point could influence
thinking about responses to the quustionnaire.

The anvestigation of the likely increase of use of a topic after
the workshops, and the rating of "winner" aﬁd "loser" topics presents
a study in contradictions. The teaéher sélections of successful
topics did not match the responses when .ne categories were calculated.
This may not seem unuysual to readers, and ﬁ:y indicate the chance
selection of program should teachers indicate their choices of topics.
On the other hand, the selection of five "winning" topics by analysis
seems to have producaQ'some surprises for '"the law of thermodynamics"
and "electrical power pricing patterns" were among them.

Van Koevering and Sell have reported ‘on successful workshops
designed to improve teacher knowled~e about enérgy. The results of
the workshops would seem to be positive in the short term. Beyond
that the analysis has notbing to say. Will the subjects continue
their positive attitudes over a period of one year? Will the program
be strengthened in schools? To those science educators wondering if
the task is worth the effort, we hold this report to be positive,
However, a caveat is in order due to limited reliance on questionnaire
results. ne may wish, as Qell, for some knowledge of school system

support for the topic being reported.
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