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NOTES o o o i B =

Y < : - from the Editors .

- - [N . .

'

"abstracts and critiqqes of eleven' journalkarticles. No attempt has_

‘been made to cluster these articles although three of them refer

Volume 4 No. 3, of INVESTIGATIONS IN SCIENCEJEDUCATION contains

ﬂto achievement, in some aspect, and several others focus on teachers--

- )

I

-

/their verbal behaviors, methods for educating, or characteristics

4

to be . considered when eva1uat1ng teacher performance. Readers

.may identify other aspects of-1nterest.that could serve to relat

: ,one'articie to another.

4

la
[

i n o

As Stan Helgeson has wr1tten in past . "Notes," we continuewto

.@,,

invite the” readers of’I S.E. to make use of this pub11cation as

a vehicle—fbr'dialogue. If you have’sdggestions for methods for

”ﬁ'”?n S , _ - Editor

iii

accomptishfng this objective, please share them with us. .

'Patricia E. Blosser

-

GO _ , . Robert L. Steiner
IR -0 ' Associate Editor

¢
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’ "Behavioral Objectives, Science Processes, "and Learning from
-Inquiry-oriented Instructional Matericts." Science Education,
59(2) 263-271, 1975. “'
Descriptors——*Academic Achievement; *Behavioral Objectives'
Biology, Cagnitive Processes; "*Educafional Research; Inquiry .
-Training; *Instruction; Learning rogesses- Science Education;
Secondary School Science ‘
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who scored high and students wh% scored

use scientific processes." The . i %eract n. of a«student s ability to

gated. PR : ‘ ﬁ%
., The specific hypotheses were as follows: S A g
s s ) : S VIR T ” : Dy
v , : L /;h.'»‘L‘f ;

. ) W8 . »
o 1.« there is no significant difference between learners who .

& ~ receive Behavioral objeqtives and those w%o receive a .
g . placebo using the critexion of specific sgbject matter.,lgg

' .
;

. : achievement, ay <;2? ‘ N , - ”af L

e 2. there is no significant difference between learners who score
low or high on a test oflability to use scient fic processes
.~ using the criterlon of s‘ecific subject ‘matter achievement,v

and = . ., o : ~

7

= conditions (behavioral o jectives or placebo) a d learner
fagility‘with scientific processes using . the cr terion of
% i ’specific subJect matter chievement
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Research into the effects«of behaviorally stated objectives on learning

has produced mixed. results. Many investigations “have shown favorable ‘

outcomes in terms of achievement and retention while others have shown
negative results with the addition of objectives. Gathering informa-

tion from many studies cited in this .paper, Anderson_gt_al. ‘claimed ,

that a confOunding factor in the literature reports was that neither ‘fﬁn

. the cognitive level of thegbjectives nor the critenion measures had ' /é'

. been held constant.,"

&

_;A' ;; .ficant dif&eménces in achievement were noted between the levels of

tives wer§;

compﬁéh%niﬁon and’ application. However, no difference was demonstrated
'betWeen ﬁd%wledge and. comprehension levels (Stedman, l970) Anderson
e .and her'colleagues designed a controlled study which in part demon-
AR stxated‘the role of the cognitive level of the obJectives.' Their
s intenﬂ‘was to carry the work of Stedman (1970) a step fartheq

. ’ .' K
[ S ’
1.0 B K 3 +° . . .
AU - . o R R :
S .o . . S : .
. D '

-
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a. ';s;v, - » ,'/‘ . R ]

o ¢ . . ) . . .

" Resea Design and Procedure - o g L
;Q';, 'A;posttest-only control group design wasiemployed.(Campbelliand étanley,.
U”f ©1963). The independent variables were the treatment conditions (receiv-'

e : ing obJeotiyes or receiving a placebo) and facility with scientific

processes (high or low). The dependent variable was a subject matter B

-  achievement test. - o - ' ! . e
- . . c R ) o~

._' .: . - PN S

- The subJects were 48\séudents enrolled in’ an elementary scienqe methods.

-course in a major Eastern university. ' R Y
. _ o /

D .
L
bl v

The evaluation instruments Were the Process of Science Test (POST) and

N\
_ a subJect ‘matter achievement test designed to contain knowledge level
- . and higher than knowledge ITevel questions.' The overall r liaBility of

- "this'test was KR21,= .77, while the reliability/forhthos

‘16 items

~o. . ’ ’




* : ' .

;_ilmilmw_measuring knowledge level cognition was. KR20 65 and those 16 items '

measuring higher than knowledge level cognition was KR20 .60,
The'instructional'matErial was a short unit based upon the~BSCS Induiry_
Slide Set ‘Structure and Function' Control of Blbod.Sugar. A'Homeo—
static Mechanism. A set of 24 behavioral objectives (16 knowledge and.
8 higher than knowledge lével)’ was developed and validated by a panel
of judges. ‘These were incorporated into an introductory passage(whidy

_was given to the_students ‘just prior to the instruction. The contro]l

'group received a passage containing an: unrelated discussion of a newly

developed science curriculum. S o ' Lo
. . to ’ - Vo \
. 1]

.

Two weeks prior to the treatment the spbjects completed ‘the POST." It
. was . scored and ‘the subjects were divided into two groups based on the '
R median score. Then the students Were randomly\assigned to treatment
- groups and administered the treatment passage. Following no' introduc—
"tion, they participated in a 75-minute class -on, homeostasis conducted :

_by an experienced biology teachEr.

'Findings ‘ ’ ' '

. - o o ~

- The study showed that‘there‘was a, significant difgereﬂce in.criterion
subject matter achievement between .students who received ,havioral"
objectives and those who received a placébo- (F 4.7, df = 1,37, p <

" ' .05). Learneérs who scored high on the POST did significantly better
. on the criterion subject matter achievement measure ‘than students wh0_

*.scored low on the POST (F\= 12,4, df =1 37, p'< Ol) Finally, the
interaction between the- treatment and the ability to use. scientific;-
processes was not s1gniﬂicant (F value not. reported) A table was

-_'presented which sHowed w1thout statistical proof that students 'did .

‘better on the knowledge level subtest of the criterion meastre than

bon the higher ‘than knowledge level subtest maintaining the same -
patterns with regard to ability to use science ‘processes and treatment

o group performance (Table III). . . ‘ . .
o . _ , o e - L F]




The POST was used to establish indep\hdent var J.._
_”validity and reliability data were lacking from - the?report K review

&nterggetation L o
: '

The results of the study suggested that inquiry—oriented biology

materials that incorporate behaviorally stated objectives enhanced .

. immediate learning and that facilityfwith scientific process skills

increased student performance on the criterion achievement measure.
The researchers concluded that the study reinforced the assumption
that objectives enabled learnets to retain essentiaﬂ material and
to organizeﬁcomplek cognitive'processes and- that the degree of
facilitativeueffect of the objectives was'probably-related'to'the
quality and quantity of the instructional material.-"‘

3
B )

t o : _ .
v ABSTRAC."I’OR'S ANA.LYS’.I’S '

' ' | ' ‘ . !

It has beeﬁ stated several times that. research dealing with behavioral
objectives has been inconclusive (Duchastel and Merrill 1973; Rowe

and DeTure, 1975) * Rowe and DeTure (1925 recommended that if one .df
were to "pursue research dealing with objbctives, he/she should refine‘
the topic or conceptualize it in a different way. Anderson et al al -did
just that by incorporating the notion of cognitive level and thé
investigation of an interaction. - The rationalerfor the study would .

have been strengthened 1f rather than dwelling on the current state

- of confuslon, llterature dealing with the reasqns for expecting an , .

interaction.and -the inclusion ofvcognitive levels and.science process

abilities had been incorporated. - o o .
o * - L ' “.2
Fl

The research methodology was the weakest aspect of the- study. Improvefl
' ments could have been made in the choice of the sample, the statement
of validity of the. POST, and ‘the reporting of the results. A more.

appropriate sample would have been one which had no previous knowledge

o

of behavioral objectives. Properly trained preservice elementary
teachers should be able to recognize the objectives and their purpose.
A sample of individuals not familiar:with the purpose of objectives

would have been- ‘more generalizable. : ~ o :

‘ff:_

N "4 ' - \
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groupiqg; however,

L



of this instrument indicated that the.only norms for it were estab-

IR lished for tenth grade students although Tater it was deemed™ suitable'“““““;—r
_ for students in grades 10-12. It was noted in that same review that
several of the items tested general intelligence and reasoning ability
rather than the actual processes of science (Buros, 1972). It would
be interesting to know the correlation between-intelligence and the:
‘POST. If the correlation was between' .4 and .6, the results may be
confounded and an analysis of covariance would be more appropriate
(Cochran, 1957). . - .
' . A minor point dealing with the reported reliabilities of the achieve-
ment tests was that a. KR21 was used as the reliability figure for the
entire test while a KR20 was used for the subscore portions. To -
improve continuity, it would have been more apprbpriate\to use the
same measure in both cases. The author of this review was unable to .

‘'« find justification for this procedure and none was given by Anderson,. _
et al. (Richardson and Kuder, 1939) Thorndike, 1971) The results were
analyzed and presented clearly. -A two-way- analysis of- variance was an..
appropriate statistical tool to use; however, a complete ANOVA tablen
including the’ interaction values would have been more useful A tech—

‘nical point regarding the results.is that the pfobability values '
reported ‘at the bottom of Table I vere. reversed and: should have read
P< .05 and p<. Ol The reportihg of results such as those shown in
Table IIT of: Anderson s paper iz’ to be complemented So often suppor-
tive data which do not meet the strictest research criteria are omitted
from the literature and other.investigators in the area never gain
"access to the information.j The choice of design, specifically one
which-omitted a pretest was most appropriate in that a pretest .
treatment interaction likely would have appeared o . -.» y
The results were generalized beyond the sample.~ It was impliedkthat,j -

p they su po ted the work of others regarding immediate learning and
retenti . . This ‘study-did not deal with retention in any way and
. this discussion was out of plaee. The results and implications-of

) the research conducted in this study will help clarify ‘the current
state of theoliterature in the area of. behavioral objectives and

their meaning. The recommendations for further f/search regarding

\




this particular study are that it be repeated with a larger and more

appropriate sample, and that the insttuctional period be extended.
Carefully controlled and conducted studies are always of value in
. séience educatioqﬂqnd especially in an area such as that addressed ) \

by, Anderson and her colleagues. ’ v

&
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Brown, L. M.; P. W. Tweeten; and C. Pacheco. '"Attitudinal Differences

Among Junior” High School Students,Teachers;—and-Parents- On—Topics»_wn—nn

of Current Interest." Science Education, -59(4):467-473, 1975.
Descriptors--*Attitudes; *Biological Sciences; *Educational
Research Parent Attitudes; Secondary Education; *Seconddry
"School Science; *Social FactorS' Student Attitudes; Teacher
Attitddes o

Expanded Abstract and Analysis Prepared Especially for I.5.E. by
Dorothy Gabel, Indiana University.

Purpose »

Lot :

. This study examines the: differences between adolescent, teacher, and

b ' parent attitudes on topigs of current interest. Differendes according
. e

-

to sex are also studied.

Rationale . :. -
. - - ~ ’

Brown (1973) has shown that science teachers tend fg de—emphasize coné

cepts that ‘are of social nature which are relevant to adolescents. If

N

students' values differ from those of adults, schools ‘may. wish to pro- )

2
‘.'{

vide students the opportunity to clarify their values ,-“

. R o R Sl e .-
; _ . o . -
No references to other research in this area’are given by the authors.”

ot B -
N .
7 N

.’.,Reséarch Design and Procedure, . W

) This study consists of a survey of junior high school students, ti%@&ers;
R

l and parents on their attitudes toward socially ‘relevant ideas¢ The
survey was conducted by students in twozseventh grade life sciencex
classes at an upper—middle class, predominantliiwhite junior hithF
school in Albuquerque, New Mexico. The 60 junior high school students

. - were paired and each pair 1nterv1ewed three groups of péople: (l) three
male .and three female Junior high school studbnts, ageéill to 14; kZ) sl

two teachers, male or.female; and (3) four parents, twg®) thers and ‘two




&/
1 4

'L;?”Z-,‘jfgxhers;_ Although ‘this- should have resulted‘in 360 interviews, only
' 125 interviews were used 4n the analysis. * Q_U co ) o
A o.®

.¥~i;The interviews consisted of studenta showing those beingj;nterviewed,;
‘]a picture card (lO in all) depicting an item of societal importance.
. Topics included marijuana, police, school, baby, atom bomb, smog, _
'whiskey, teacher, army, and”® cigarettes. The perSon being interviewed,
: responded by rating the idea presented as (l)tvery good (2) somewhat
. good, '(3) so-so, (4) somewhat bad, or (5) very bad. -
Data'were analyzed using a one-wdy analysis of varidnce on the scores’
“for each topic according to the three classifications of those inter-

viewed: student, teacher, or parent.

Findings
The investigators reported the following findingé&

1. No statistically significant difference in scores between
males and females, using analyses of variancey were reported.
2. The scores-of teachers and parents were significaptly differ-
ent from those of students on mariJuana, police,_school baby,'
- *  teacher, and cigarettes as analyzed by Tukey' s Honestly Signi-
'ficanthﬁifference Test (HSD) The only significant difference
between teachers' and parents' scores was on their view of the

teacher.

* - - .

Interpretations

. S . | i

. Adolescents perceive certain segments of current social issues differ-
¥ ently from the adults with whom_they associate. Teachers should be

cognizant of this fact and provide eiperiences in the curriculum to

help gstudents, develop their value system.

\)“ . - - Co- ~y
. . u




SR L . " ABSTRACTOR'S ANALYSIS
. | ) R . ’A )
This study should'be'Classified‘as'a report on a school project con~ ..
ducted by students rather than a research report. The’students who‘
participated in,this worthwhile project probably benefitted more than’
'those persons interested in research in this area.
There are several flaws in the research'design that makes one ouestion
. both the internal and external validity of the survey. |
v ‘1, ‘The sample of this study consists of persons interviewed by
. ‘studentspthat fall into categories of adoiescents, teachers,
X .and paxents. .Little is ‘known about the sample. No attempt -,
was made to interview a random sample., Each pair'of students
was to'interview 12 persons. yOnly 125 out of a possible 360
K tﬁere interviewed. This would certainly bias the sample as
| some students may be interviewing different numbers of persons.
. . than others. o |
,% . _ .» - o . . B s . ‘ > A’
2. The techniques used for interviews were not uniform. There
is 1little evidence that all students used the same technique
15. ) , " or the~person interyiewed would respond in the-same way to N
" A .\\different interviewers (Iowfreliability).
3. Students interviewed teachers and parents who were known to
them and with whom they closely associated. Responses.of
- adults to children could very easily be biased in that the
adults gave responses they wished children to emulate.
: ‘ o . ,\. .
In addition to the ‘bove, the ,authors give very little rationale for
the study and do not place it in a theoretical framework. In fact,

only one reference is made to work done by others.

: ' ‘e report is quite straight-forward and easy to understand. B(ﬁuse
of the unequal numbers of persons in each category, Table VII becomes

a little. difficult to comprehend, Perhaps these numbers would be best

K4




: ‘ VP , : \
- represented as percentages so the reader could compare .the proportion

of responses in each category. ) s
/’ : .
1{ ~ The, one value that this report has is that it brings to the attention
f, © of the reader that children do not share the same valueg as adults and
f - that this should be a consideration ih their education. Mbst teachers.

probably ‘would not consider this new'informafion,.ﬁowever, even though

many may not include soeietel issues in their teachin§.:

\
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Deiter,

» v -

Donn L. and Paul B. Hounshell -"Biology Teacher Evaluation:

. Factors Significant in’ the Process.," "Jaurnal - of Research in -
Science Teaching, 12(2):139-146, 1975. . '

Descriptors-—-*Bias; *Biology, Educational Research Evalua—
tion; *Evaluation Criteria; Science Education; *Science

L)

_.Teachers; *Teacher Characteristics - | ) . “

" Expanded Abstract and Analysis Prepared. Especially for I S. E "by John -
E. Lutz, National Technical Institute for the Deaf and Rochester Insti-

tute of

’

" Purpose :

e

Technology . ) C S i

Gl

/

According to the authors, the: intent oé/this study was to gain some'

understanding about ‘the evaluation of biology teachers._‘

Rationale

>

?hefmajor:assumptions identified by the authors for this study uere:

[

'Criteria_exist which CHaracterize'outstanding biology teachers.

OBTA (Outstanding Biology Teacher Award) judges are appointed
for their ability to recognize outstanding biology teachiqg and
these persons are competent to judge biology teachers.

=

- Judges employ these criteria when makigg decisions abousrthe

, Suitability of candidates for the award.

5.

A "value hierarchy" of criteria exists,| with some criteria
being of more importance than others in\evaluating candidates
for the award. ' :

.Assessment of candidates for the award is subjective and indi—

vidual judges value specific criteria differently.

y

Research Design and Procedure

This study was a descriptive evaluation of the traits and characteris-

tics of
judges.

outstanding biology teachers as determined by OBTA program

It was planned to determine ‘the importance of various eval-

uvation criteria used to define competent biology teachers. -



qmade between different judge groups.‘

The study involved 220 judges from the 47-state selection committsé‘

;'active in- the 1970 OBTA program. A questionnaire was developed that
:included lll inms which might have been used as criteria in the/'

_‘teacher evaluation prOcess. 'Each of:the judges was asked to raée

the various criteria. according to the weight given them when eval-

uating candidates for the award Completed questionnaires were

i
~ - .

received from,l79.judges.

- h ‘ : . i ’ 4

Chi—square analyses assessed the vartance between the observed and

-expected response, frequencies. Comparisons of ratings were also

i

Findings . | ' .

Twenty-one factors.were identified as significantly important from
the study and could be grouped into three major areas related to

.~teachers' intrinsic personal traits,- teacher-student interrelation-

ships, and. concerns for skills and proficiencies as a science teacher.

B Eighthactors were rated significantly different between différent

a - . .
TR ~

judge-groups. ' ‘ ' J i
\ T e

Interpretations ' . o SRR

.

The authors stated that they did not want their conclusions to be
interpreted as judgments of the OBTA program,'althodgh they/saw it’

as a model for teacher evaluation by a professional group. They con-
cluded that specific criteria exist which are significant to competent
judges and that various judges valued certain criteria differently,

depending upon the judge's occupational role._ N

. !
ABSTRACTOR'S ANALYSIS'

The differences between research reports that command confidence and :

those that suggest reservations can be explained with these criteria'
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l) clearly defined purpose, 2) detailed design and procedd?és, 3) esti- .
mation of flaws, 4) adéquate data analysis, and 5) justifiable conclu—

sions.. This .report will be analyzed for, ‘these criteria. ST ' e

. i 1
. . B

. , -l._'The stated parpose of any study should include a brief descrip— .
fion of where the Q{udy fits into the general 'structure of - '

-

v;f‘] ;b_m ‘ knowledge°/that is, a theoretical framework gleaned from the”’
.1iterature should show its need: and importance. This reporf\\\\¥h;
of

was adequate in’ this regard and included brief statements

e .

/
concerns/ liter§ture review, "and assumptions for the study. v
. . s . / - . . . . . . . T )
.- , N : o N . -/ : ' R

: . 2.. Although a section of the feport was labelled "Study Design,"

- . . ] ot

a: spe ific pre- or non—experimental desigﬁ was not identified

Y. Apparently, ‘the' descriptive survey discussed by Novak (l963)

..; o could be assumed as. the .model for chis study.- Furthermore, a .

. ot

FEE precise and clearly worded description of procedures was lack- BN

/th I i “The. reader had to piece ‘together the. ptocedures from '

e ,,_\ oo several different sectionsland then.still lacked a: clear under— )
'standing of the 1nstructions given to the OBTA judgesrand how ¥

e evalua;or Blas was really determined A test of the adequacy “‘

o Lof,design and procedural descriptiongéges in'the replicabilityw )
én in the original géport' .

e

LT .of the study. from the directions giv

a replication from this report probably Would not be 36ssible.
/ . " - - . -'1_'

A . . . - s .
.- -

3. No mention was made of any constraints or limitati

study An estimation of the effects of probable lipiting
:ffactors would have been useful to help define the g ‘eraliz—w o
ability of the ﬁlndings. Although the’ questionnaire designed
v | for the study was based ‘'upon several apparently wvalid sources, '
e ) ;-no confirmation of content validity was given ‘and no discussion
'of other measurement concerns was included " Although the

f the questionnaire was 81 percent (a fine return),

‘no discus~uon of the potential selective bias of the returns

was included
- . ) ‘ “ . B .
4. "Since this study investigated possible differences between dis—
tributions and not between parameters,-the appropriate statis—.
.tics were nonparametric. The chi—square test for independence

| | o 13 -
‘L v 4 ) . } »
Q ‘ - .. | . " . o 18 , . ) : ' .

'/
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. 5. The‘b%Padly stated intent of this study was "to discover j

» e

permitted a relatively easy method of data collection and did

. - not require assumptibns about the population._ Apparently,
a3
the 21 items identified as’ significant were sorted according

“to some logical grouping——the inclusion of a formal factor'

N

-, analysis . ight have helped partition phese significant cri—

rteria into sets for interpretation.,.

. & : " §. ) ¢ . B
’_t A major preseneation -of data was accomplished through Iahle
IIT; however, this presebtation mfght have been more useful\

1f-it. had been organized differently._ Eor example the I

'
v 4

- significant ctiteria could have been listed in the first . r L,
, column, ‘ahd ihekresults from the variods,judge groups could' ‘ﬁ e

have followed in succeeding columns with the response cate—'

LI

~gories collapsed into "Important‘ and "Not Important "
: Y

Comparisons of response frequencies for a giyen criterion

. . could then be made more easily - between thg,various groups,bf ;;:

_/'\
. . .ot . B . ' L . <
. AN . B : T N N
J o

. something about the evaluation of biology teachers."t This
intent was. fulfilled. Within the framework of . the lisgped

& o ‘ assumptions and the analyzed data, the‘conclusions were
. S - . . o X :‘.x-- . -
E Justlfiabfe. wioo S R '
< . RN S ¢ . .
- ' ’ - be : L
PO ‘ - 'f' - . . . . N . ~ . C e 9
. s ’ l\ ‘x' * ! T S ey “o 7 .(..
N géeneral Comments . . - . . T o xﬁﬂk,@gl C
’ . . ‘ v', . ST b » . " N
o “o ‘ o = d T L E ' S .

Perhaps the greatest frustration for the reader was the incOnsistency TrF

6’\/

of the repont s ﬁogic.z Although research duestions were identified

and assumptions presented {he relationships betwwveen the two were not

' clearly %peclfiedc In_fact there was inconsistency that required . -

. cies of biology: teachers‘ They do represent P very useful foundation

reader inte retation among the study s five assumptions three ’ o,

Although 21 items were found to have been. rated’ signifidﬁntly high S
further work is needed to validate these items a# desirable competen-"

N . e e
for additional researchﬁﬂ S
0 B T : . . . X
: . L. M N : . ( ST s i ’ :
-~ 1 - ‘ T '« . R B
MR i - MR T LA : , 3
. .o ’ ,;i : 14 f J . o . * =
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_ generate one s own.

{ can be a very usefhl

to those competencies. It is hopé that-this analysis may‘contribute

to and encourage the continuation nd- expansion of this 1iﬂi of
T "research L .o S A - Lo e
: . ' ’.’T"- : . o - - \ - N
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R Graybill L. "Sex fDiﬁIferences in Problem Solving Ability Journal
R of ‘Research in Scierice Teaching, 12:341-346, 1975. ° :' coe
CE , Descriptors--Developmental Tasks; *Educational Research; '’

oy o " Logical Thinking, *Problem. Solving,,Science Education;

) "_*Secondary EduCation'-Secondary School Science' *Sex e

P ‘":'Differences. , -t

.
€

.\éxpanded Abstract and Analysis,Prepared ESpecially for I S. E by David

'~; P. _Butts,. University of Georgia. R _ B ,- -
Ly . " : - ~
! ' - )
Purpose. -7}{ _ S - .j: i . .

,/ R o . - . B '. . . - N . v

. ~ .
Because of society s expectations, girls appear to: have had fewer hands-,

. on experiences related to sciénce learning and cognitive development.“
Because of these gender—relatedgdifferences in their experience base,'
it was hypokhesized that girls would be functioning at a lower. cogni-

i

tive developmental level and thus less successfuI in solving science- -
'related.problems ' '
y . R - . .
. ﬁationdle';'.‘

".‘ As exemplified in the work of Piaget, one s Intellectual development is
i * expected to be a function of earlier’ experiences. Informal descriptors
i of-girls' experiences support' the assumption'that their experience base

is substantially different than that of boys.

 Research Design and Procedure
— -

.

t
-

A posttest-only-no-control group design with non-random selection of *\\

AR
7

e

three pairs of boys and girls at ages 9, ll 13 and 15 served as the
sample. ' No treatment was involved. Each student was asked to solve
“four problems. Based on recordings of these individual interviews,

the students‘rlevel of cognitive,development was'estimated.

“ . -



. i . L" ) :" o
'.Boys consistently performed at higher cognitive levels than did -girls.
Observable differences in the ease with which boys manipulated mater-

ials were noted.- Boys were said to be more successful in solving' o

'problems'than were girls. ’

P .

Interpretations : ' -
. . »
Y

.Cognitive development—;or its lack—was not related'to 1Q or school .

. aclilevement. . Boys did better thanfgirls'becauSe of the gender—related
socialvdimensiohs. Schools:value’"such traits_as agreeabilitv, punc-
1"tu'ality, cooperative, neatness, and submissivenessc" Girls more than .
boys‘display these traits in conforming to' schooling expectations—- . '
and at the same time in that conformity retard their - cognitive develop-

ment .

~/ \ ; . S .“', S
. ) . ) .f ) » E b. ‘ ’ . ) 3 . B
' "ABSTRACTOR'S ANALYSIS -

e . L i c .

In.-posing a question'concerning a factor that may help teachers improve
_'their approach to science instruction, the authort begins with a hypo-

~ thesis that has grown out of her personal teaching experience This is
very positive. Relating gender., differences to the-social M.ieu is .

» useful. Although the.author suggests that these differences are: essen-‘w
. tial variables in cognitive: development and problem solving, the study -
deals only with cognitive development and ignores both the literature - ;_
and the aeglysis of the problem solving of students. ' ¥

In this exploratorx non-experimental study there is an intuitive search "
to see {f differences exist between boys and girls, although the hypo-
thesis suggested that the study would not "see if" but would demonstrate
the transition. As hypothesized one would have expected to find a pre—
post design with a treatment in which a transition was/attempted and ,fJ
observations made to document its existence or lack of occurrence. Theu\r

'author vaguely describes the sample which could consist of as few as i



," variable—but ‘was not assessed in any sy

-three‘pairs:of students (N = 6) or three pairs'for'each of fourlage
levels (N = 24). Previeus experience wag identified as a significant
Stematic way. ' Although‘prob;
lem solving performance was identified as one dependent variable,\no
neasure or analyses were reported While informative, neither the
graphs nor ‘the report provfde the ‘reader with any data anal&sis to \
“support ‘that the differences observed ‘were’ significant. . S _‘\\-

In this clearly written report on a topic of keen interest to science-"
teachers, the reader is left with the clear impression that the dis-
cussion section reflects the author's opinion since no empirical data
analyses are reported to Support the conclusions. Teachers need more
.research'that'is based on important ¢lassroom observations as this

g &
study is. But,_teachers_need to have such questions followed by

intelligent design, analysis, and interpretation. This study would
be. substantially improved by these three additions ” -

,//. . \- J: | (\;y
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- Purpose - T - mo

Jaus,’ Harold H. "The Effects of Integrated Science Process Skill
Instruction on Changing Teacher "Achieveément and Planning Prac-
tices."',Journal of Research in Science Teachi_g, 12(4) 439-447
1975, -

Deécriptors—-*Autoinstructional MEthOdS“ College Science;
*Educational Research; Elementary Schoal Teachers; Higher

’

"Methodology, *Teaching Skills

'Expanded Abstract and Analysis Prepared Especially for_ .S.E. j%y ‘
‘William' S LaShier, Jr. and James D. Ellis, University of. Kansas.

Q

Thexstudy was désigned to ascertain the effectiveness of integrated

‘science process skill instruction on prospective elementary teachers

(l) achievement of the integrated:science process skills, (2) selec—'

‘tion of, integrated science process skill. instructional objectives,

(3) writing of both integrated science process skill instructional-
objectives and learning activities in lesson plans, and (4)- attitude

‘toward the use of these skills in the’ classroom. A secondary purpose'

of the study was tosdetermine the effects on the teachers of reading
a persuasive communication as measured by the dependent variables
already listed. The persuasive article advocated the teaching of -

integrated science processes in the elementary classroom. '

Rationale' . _ - . -

The intént of many of the new elementary school science curricula has
been to develop the science process skills in children. This instruc-

tional emphasis is also reflected in the type of-science process

_skill training received by‘prospective elementary school teachers,

Butts and Raun (1969), among others, have determined experimentally
that training inservice teachers in the basig,science process skills
(as defined by the Science Education Commission 6f AAAS) had positive
impact on the teachers' pomp tence in using the skills, attitude
toward the skills, and dsge‘'gf the skills in classroom science acti-

vities. However, until the present research, no one had investigated

19
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"the direct effects of training prospective: elementary teachers in

the integzated science process skills. . I e

.

-

The present study was also designed to further explore Hughes' (l970)
finding that the use of a persuasive communication about using inte- >
L grated science,process-skills,significantly improyed the. attitudes -
of prospective elementary'teachers toward teaching science‘as'a.process.

.

: <§ "Research Design and Procedure ' a 3

A

Procedures. The experimental d\sign'used wasﬁa.static group compariSon
using three intact classes of. 90 -preservice teachers enrolled in élemen-'
tary science methods classes. Prior to receiving one of the three‘
treatments, each student demonstrated his/her ability to write accept-

- able behavioral objectives and design,adequate sclence lesson plans at

)‘ijithe 95 percent mastery level. Also prior to treatnents, the intact »
classes were found to be statistically equivalent for v%rbal and mathe-
lmatics scholastic aptitude_test scores and cumulative grade point

s

average. _ o S C

" The control group, Class A (N = 26) received placegbo instruction'in con-
_'tingency contrasting and mastery learning Class B-(N'= 31) received

instruction in the integrated science process. skills via the integrated
science process skill self—instructional pamphlets. Class cC (N -_33)
~received the samé pamphlets plus the three-page persuasive communica-

tion. - Treatmeént for all classes lasted four class sessions;

Instruction forggroups'B'and'C consisted of ten self-instructional pam-
) phlets‘developed by Okey and'Fiel (1971). Approximately eight hours
were required to complete the tasks and self-tests which dealt with
identifying variables, graph construction, relationships between varia-
"bles, data processing, analyzing investigations, constructing hypotheses,
operationally defining variables, designing investigations and experi-'
menting. The additional treatment ‘afforded the group C subjects was. a
- three-page handout which contrasted factual, conceptual, and process

approaches to teaching science.

20




Ab.Measures._ The four major instruments used in the study were adminis—
‘gtered after the ‘groups had completed the related treatment. The

~instruments_included.

.’ .
) o LN R
- e

l) Integrated Science Process Skill Achievement Test which '

legeas e E

measured the acquisition of integrated science process .

. ‘ﬂ skillS«by the subjects. . Content validity ahd test relip~ %; .

~bilityswere reported for this test. ;’; ' o o iéf
: . - /] , o
~2) The Selection of Objectives Questionnairevconsisted of a .
' randomly ordered list oflten integratedmscience process
obJectives and ten science content obj"tives all relating

to a- unit of- instruction on the topi lants and Plant Growth.

Each subject was told that all 20‘ob ectives were appropriate
. and they were to select any ten tha they felt should be '
’ "included in a unit on plants. Th ’ébnﬁfnt validity and

reliability of the instrument were T

3) - The Integrated Science Process Sﬁiﬁ udé‘Measure c":on--'5
sisted of 30 statements to which 'th &% ‘.cts reponded on a
five-category, Likert-type scale. "For example, a subject
might mark strongly disagree to "I am more interested in the
unumber of science facts and concepts a child remembers than
in how well he solves science probléms.' The reliability of
- . _ the instrument based on a.test-retest method was'reflected A
in the Pearson produet:moment correlation coefficient of 0.76.
| 4) ilesson Plan Objectives and Activities consisted of five. " B
" behavioral objectives with one or more activitiés per objec- ’“?

’tivef The lesson-plans were evaluated by'counting the number j‘{ﬁ

qf integrated science process skill objectives and activities o
per lesson. No reliability or validity estimates were - 7

reported.
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Findings

There were significant differences (p<:;Ol) between”means;for Class A
(30.46) with Class B (46.19) and Class A (30.46) with Class C (46.48)
" for the achievement test, with an overall F value significant beyond
001 level There were significant differences (P<'(HJ between means
for ‘Class A~(4 19) with Class B (6.22) and Class A (4. 19) with Class c
(6.75) g\r selection of obJectives questionnaire, with an overall F
value significant beyond 005 level ‘

~ There was a significant difference ﬁp( 05) only between means for
‘Class A (.46) with Class C (1.27) . for the numbereof process skill.
objectives written in lesson plans, with an overall F value signifi-.~
: cant beyond the 05 level

There were significant differences (p<-05) between the
A (2. 80) with Class B (4.70) and Class A (2.280) with Class C (5. 00)
for the number of process skill learning act; vities written in lesson
plans, with an overall F value significant beyond the .01 level.

M

Interpretations - | o 7

-

The researcher‘confirmed that preservice teacherrtraining is success—_
ful in promoting competence in the integrated science process skills.
This confirmation was important since many preservice teachers in the,

' control.group lacked proficiency in some of the process gkills. Many

of the control group subjects- Apparently had little.previous exposure

"to science process 8kills in their high‘school or college science

. courses. L ' | o I .

o : *

" ‘Since preservice teachers who redgive training in sdience process skills
wrote significantly morevprocess;oriented instructional objectives and
activities than did their untrained peers, it was suggested that héving
teachers competent in science process skills was a first step in pro-

viding for development of process skill acquisition ‘by children.

4
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I

It was also implied that'training teachers in process skills will

. increase use in the classroom of process oriented elementary science

_curricula.-lIt was suggested that even_though the attitudes toward
process skills were not different among groups, training was required ,
to implement this desire to teach'process skills._ The‘results of this’

“-study did not support previous studies which showed that reading of a

persuesive communication could significantl}@influence the attitudes

of its readers. It was suggested that perhaps the 700-word communica-

tion used was not powegjful enough to affect teacher attitudes,

ABSTRACTOR'S ANALYSIS
. _ ' -

~

'.The study supported the suggestiop that well-planned instructional

'packages can improVe'shortrterm achievement of the selected objec-

tives. There was no attempt to measure long—term retention. While

_ _the study demonstrated that achievement of process skills also

influenced application of the knowledge in written lesson plans, no
evidence was gathered to determine whether the preservice teachers'
operated differently in the.classroom as a result of the instruction.

Previous studies found that training inservice teachers in process

skills caused teachers to teach,these skills in.the classroom science

activities. Since preservice teachers have different concerns.and

experiences from inservice teachers, it may not be reasonable to

'generalize from. the previous studies and infer that preservice\tr:in—-
tion.

ing of four ¢ will have an impact on actual classroom instru
The major fin

instruction increasing achievement in preservice teachers. A priori

g was to produce supporting evidence for planned

judgment perhaps'could have accurately formed this conclusion.

Y

o . » * _——/ ! L4
.The failure of the study to support previous findings that a persua-

sive communication‘can influence.attitudes was explained by the lack
of power of the communication. The effect of thé commuhication was
not measured independently from the instructional treatment. A two-
way factoral design with four groups would have included a treatment
group receiving the persuasive communication treatment separately from
the instructional?treatment. Analysis of the relationship of the

\
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-y,
- additional group to the other groups would indicate the relative
‘effect of the persuasive communication. Without. the independent
comparison, the study could not completely "’ interpret the effect
of the persuasive communication. ' - )

' Indices of validity and reliability were reported for all dependent
meaSurEsexcept the lesson plans.' The appropriateness and interpret-
ability of the indices is questionable. The reliabilities were all -
based upon the test-retest -method, where the same items are used in

"'both measures. ‘With only four days between pre- and post-test, it -
is very likely that spuriously high correlations between the two d_

administrations will result from a memory effect,

The validity:data for the achievement test was based upon'the_deéree h

. to which the nine tasks related to the nine 'process skills. There '
were 53 items scored for the nine'tests. A more meaningful relation-
-ship could have been drawnrbetween the individual items within each

. task and the related process skills. A spuriously high correlation -~
may have resulted from the correlation of the nine tasks with the | 2

_ respective process skills. . ’ ‘ o Lo
The validity of the obJective selection questionnaire was’ established
by the ability of experts to select process oriented objectives. The

" instrument was administered and scored according to directions that -

ask the respondent to select those objectives which are most important

to teach. The instructions for the subjects suggested a more’value- =«
:oriented measure than did the validation procedure.e The validation
procedute and the use of the instrument should be directed at ‘measur-

" ing the same trait ' ' ‘ I ' .

No, reliability ‘or validity was reported for the rating of the lesson

plans or the number of process objectives and process- oriented activi-

ties. It was ‘reported that the lesson plan was not an instrument per

se. Interrater reliability and concurrent'validity'methods‘might have'.
. been used to establish,theselindices..‘ : o )/ |

b

£
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The overall group compariSons were reported at levels of significance )
varying from p ¢.001 to p<- .10, The Neuman Keuls test of the pairh-
wise compariSon of me was performed for those overall analyses
significant at p<. 05, Mt was suggested for attitudes that evidence "
of a trend existed for treatment groups having higher means when the-
level of significance was. p<‘ 10. If the level of significance for
rejection of the null hypothesis was set at p< .05 then it wasn' t
reported as such, and any overall analysis which failed to meet- the
pre—established criterion indicates no systematic differences between

the groups.

A univariate anqua was used ‘when five dependant variables were analyzed
When a serieS of untvariate analyses are performed in one analysis, the
probability that one of the analyses will be significant by chance alone
is increased. This possibility is a limitation of the analysis proce~

[ .
-

dure selected.
The analysis of the lesson plan was based upon the number of written
process oriented objectives. Although these results were found to be
significant, it was difficult to interpret mean score data._lWhen

inspecting the number of obJectives, the treatment group with the °
highest score was 1.27 out of a possible score of 5. Does 25.4 percent

process oriented objectives in a written lesson plan suggest compe- -

. tency? . ‘ ‘ : ‘: ) .
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; Kaplan, Eugene H. "A Model Biology Curriculum for Heterogeneous Seventh
‘Grade, BiologydClasses Contéining Culturally Deprived Students (in- .
Israel), II. -The Construction of the Model." Science ‘Education,
59(3): 321—332 1975.

Descriptors—-*Biology, *Culturally Disadvantaged *Curriculunu
*Secondary School Science; Educational Research Science Educar
-tion; Secondary Education : '

»

Expanded Abstract and Analysis Prepared Especially for I1.S3E, by Ellen

Stephanie Simmons, Teachers College, Columbia University._

Pugpose'

"y

The'purpose of the. author's experiment was to develop and employ A model

for the teaching of seventh grade biology. ' s model“included : empha-l
sis on individualized instruction using a multi-medla approach in order

J’to provide for a maximum amount of learning regardless of. the student s
cultural background. The author hypothesizes that a program consisting |
of less teacher—centered instruction with a ''mastery learning concept

effects greater cognitlve and affective gains on the part of the student.

4

~

Rationale
'The author states that due to the nature of settlement throughout Israel
the Ministry of Education in 1964 proposed educational reform based upon..
the needs of students from all socio-economic levels. The Ministry of
Education recognized that the educational needs of that segment of
 society deemed culturally deprived were not being met. The e hasis
of the author's model was an attempt to effect a better lea ing_ﬂilieu

for these deprived students. This model was,‘therefore?~ -attempt to .
provide a.pragmatic interpretation to learning and, teaching theory with
the production and implementation of curriculum aend educational mater-
ials. Twelve teaching strategies and 12 pedagogical techniques were -
drawn from literature on the teaching of culturally deprived students,
these strategies and techniques then served as the foundation for the '

vauthor.s model.
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" Research Design and Procedure : s

o In order to implement the 12 strategies and techniQues for teaching
culturally dqgtived students, a pilot study and . three subsequent revi—

“- gions were conducted in several seventh grade biology classes as

' 'summarized'in Table 1. = . . b ]

S 4’:2.
-~ - Tablel - %

. ) = 4
A Summary of Kaplan's Treatments

Number of

' te . Classes.
Group Date asses Schoole Students Units
Pilot Not stated  Small 2 . Not st;*ted Not ‘stated (E_’ive,_
_ . ' groups - - - = five-lesson units)
1 1969 6 4 Not stat¢d Two units of a pro-
: ' . . * ' jected 8-unit sequence '
' were, constructed and
. ', employed——
S v A T %A, Waterasa.Habitat
. , « Y ‘B, The Organism and
' i » ' g Its Environment
2 1970-71 6 S | ?\Not,stated -Not Stated
' 1971-72 5 Experi- 1 . . N =154  Not stated v
\ . mentql_ e - — : "; iy
A 4 Control 4 = N =251 " ¢

. B . ; S -)/
' . . v .

Because one of the maJor concerns of th1s study was to de§ise a curricu-
lum which would meet the needs of ‘a diverse: Israeli societ}, the schools
b. involved in the program were se€lected to reflect this diveg%ity 1n the o
ethnic and economic backgrounds of their students. In a preceding arti-”
cle appearing in the same journal which outlines the theoretical
foundation for his model Kaplan also categorized students into the

‘.

following intelligence groups:

« 5 ) » . N N

* .

1. Intellectually gifted (more than one S D- above the mean. B

< 1Q score) o o , . ;
2. Average . R L L
3. Below average (within one §.D. below the mean) - ”;E}Am ‘;l
4. Low performance (beyond one S.D. below the mean) "{ f:: T

27 7 ) ,‘ st -a “,.‘ ..',_ iy '."‘ )
. LY N T T . . - o RO o
] . J,ﬁd ) ’ 0 . '6; (O 3 L c.




4'rigidity in the face of - Change, and a lack of motivation and self—

. ‘..‘\

: A curriculum, therefore, was deSigned to help all students (With the

exception of the lowest group), but Special emphasis ‘was given to the ‘

below average group designated af "gifted culturally deprived " The

author recognized deficiencies in thig particular group 1nc1ud1ng a

low reading comprehension, a poon learning and reasoning pattern, a-

-
r

discipline in relation to academic‘goals and study ‘habits, The curric-

‘ ulum, therefore, was aimed at ghis low~average group/with enrichment

activities available for the faSter\students. The author hypothesized
that statistically significant gain scores would be attained’by this .

target-group as a result of his PrOPosed curriculum innovations.l Thel
~course of study f0110W€d in this exPeriment was part of a sequential '

junior high program which i cluded aquatic zooecology on the seventh s

'grade level., A model curriculum was- develOped which consisted of five

lessons within each unit" @ .

’ ) ' & t W -
1. A teacher-directed didactic introduction or discussion period
v 2.‘ An open—ended laboratory eXperience ﬂ_'l ‘ . .
L 3. An‘analysis——a 'competency measure" and a. programmed lesson of
core concepts . : N

4. An analysis——an additional time period for slower students to
complete the core material or: an enrichment period for. faster
students : . v

5. A umit test—a test with maximum score possible being 80 per- .

" cent for those completing only the core program, and addi-
tional points being an incentive for those. students invoJ.ved
and tested on the enrichment lessons. S

'
¢

The unit test was aimed at_placing the students'under'a minimum amount
of pressure and at'allowing a maximum amount $f encouragement. Students’
weré told that "mastery learning" could be achieved through completion

lel

of only the core lessons of each unit,

As a result of the model being aimed at the ifted culturally deprived,

" the lecture method was deemed inappropriate. Since this was the pre-
. dominant method employed by Israeli teachers,‘child—centered‘teaching

methods had to be taught to those teachers involved in the experiment

A Teacher's Guide was also provided as an additional resource.
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ro These results dealt prima}ily with the difference in gain scgtes between
Jpre-and post-achievement tests. Thése tests covered knowledge of basic
;biological concepts apptopriate for the seventh grade curriculup through-.
out Israeli schodls. .In the 1971-72 . Study, Kaplan had an expenimental
groupgof 154 students and d control group of 251 students. In gompar- o
ing- ‘the results of the increase in gaiﬁ{scores ‘between the pre— .and.
post-tests of thesé two groups, Kaplanrlbported that . the experimental

! Jgroups attained a higher percerjtage of _'crement,of improvement than

did the control group. This inirement was' true ‘in three subtests.

basic knowledge, comprehensionkgahd hig:er functions.
. N, '

. \

In additi.on to the achievement t%;
Y a modified version ‘of the NALSMA eport{t st of attitudes'. towards mathe—

'matics, was employed This test éonsist d é% twelve areas. Using an.'

this test three areas were found signiyicant at the 0.05 level. in

. favor -of. the experimental group.” s f O

v

‘Interpretation

: . ' RS "'M b"”'.
‘Kaplan infers that the gifted cﬁlturally deprived students can achiéve
"mastery learning" if teach%?s are.trained to utilize a ‘more student—
vlso infers that the gifted culbun—t5

,: oriented approach to teaching .
“ally depr*yed studeénts achieve a level of mastery of subject matter

]

only if they are allowed a flexible.amount of time for learning.

L ABSTRACTOR'S ANALYSIS . :

’

While the autho? reports significant gains achieved especially for
his 1971-72 research, several shortcomings are inherent in the report-
ing of his study. This ‘deficiency dn’ reporting can be seen in the

following.

34




1. The reader is not given a full summary_ofveaeh year's'study;
comparisons among the- various-investigations are 1aeking.
2;..The article is not presented in a scientifically—oriented
- format; e.8., the purpose of the study is found under the
resulfS category. Therefore, ‘only through the reader's
'reorganizatlon of the‘material can‘a full understanding

of the project and its results be gained and understood.

3. The“author makes several generalizations,without-citing
specific supporting data; e.g., he not only fails to men-
'tion the twelve sub-topics of the Attitudes Toward. Biology

_test,” but he also neglects to Specifically state which three
categories he found significant. ' '

4. Some of Kaplan!s'tables do not cohtain sufficient informa-
| "tion, e.g.s he defines four groups of students based upon IQ
in his first article, but he fails to statistically analyze
,any data in relation to this method of grouping. -
s

5. The author does not‘describe in any great detail’the length

or. duration of each lesson and/or the content of each unit;

e.g., Kaplan neither specifically statesvthe units employed
R " for his 1970-71 or his 1971-72 research nor tells how 1ong.'
o the units Were studied. -~ = ‘ ' '

- 6. The author assumes .the reader s understanding that the cong -
trol group involved the traditional lecture method and the
traditional curriculum techniques; no‘information whatsoever

/. . is given. .

,Therefore, the author's lack of reporting his investigation in a. ’
scientifically—oriented manner- detracts from the merits of his endeavor. -

While Kaplan states-in his article that his main objeﬁtive,is to”docu-.‘
“ment the amount Of Significant gain among the gifted culturally.
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deprived students, his research does not show this factof”adequately
through his statistical design. Instead the findings reported for
1971-72 are'those-for~sll intellectual levels and not for just the

gifted culturally deprived. ‘Furthermore, his documentation does not -

indicate what percentage of the 154 students in the experimental group ’
© were considered in this category,.therefore, the ‘gains he reports. -

(Table 6) would be for all intellectual groups and not for just this

select group.

A

In contrast, a more adequate statistical design could have involved
I‘a comparison of the experimental and the control treatments for each
of Kaplan's four intelligence groups. ' Using pre- and post-test gain
‘scores, analysis of variance could have been performed between the
groups ( and 2, 1 and 3, 1 and b4y 2 and 3, 2 and 4, ‘and 3.and 4)
.Further analysis could have been performed based upon cultural
patterns, e.g., students ftom Western European and American back-
grounds could have been compared with those 'of Asian—African ‘back-
grounds for each ability group. Figure 1 summarizes this suggested

research design.

" In addition to the deficiencies inherent in his research design, Kaplan s
testing procedures are questionable since he does not Justify what he
does. This point is illustrated in his 1969 study when he. reports
administering an achievement test after only one week under his pro-
gram (see Table 5). A more logical choice for administering ‘the test
would have been after the entire treatment had been given. His question—‘
able testing procedures are also illustrated in his use of a standardized
test for his 1971-72 research. It would have been more appropriate for
_himvto have constructed. his own test ‘or to have located "one which could

" have assessed the significance of his method. The need for a~new.type

. of testing which would be an integral part of any given curriculum andl
.the implementation of this type:of‘testing concept'is discussed in’ ‘
relation to Israeli schools by Tamir (1978). . ‘

Anotherlarealof'concern is the author's failure to show the relation-
Zsship of hiS‘investigation to other research in this field. Although.
_ other‘studies»dealing with culturally deprived students .are mentioned
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in general, no specific references are employed for comparisQn. This

- deficiency is paramount because of the need for similar programs in

-

the United States. : 2 S

While ohvious‘deficiencies are prevalent in Kaplan's reporting‘and
research design, his model is valid. This model is an objective

- treatment of subject matter administered within the biological
sciences. It would have been appropriate for Kaplan to have made
recommendations for the implementation of this model in other sub-

 ject areas. Since the education of the culturally deprived is a -
difficult problem at all levels of" education, Kaplan s model could
be employed as a'teaching method to help every student achieve
"magtery learning.” - b

REFERENCES .
KA t - . - ,

Tamir, P. "The Potentialprle of Ekaminations‘in Innovative Curric—
ula." The American Biology Teacher, 40(7):426-428, 1978.




G

- TREATMENTS

T F—

Ei_:perimental -

Pro-Test ;' . Post-Tes'\t Cals - | ~ Pre-Test

Post-Test .

Cans

Furopean
and

1, Intellectually

1 pifted y .

i

Astan Ruropean| Asian European Asian furope Aglan Furopean

and | and | and | and

and 1 and

and | and .
fricamimerica

Asian European| Asian

i
frica

.-and
perican

and -
frican

Unericanhfricanhuerica

2, Average

p—

-

h -

: = A L [
-3, Below average / :
. 3 - , ‘ o
. b Tow perfor- | b
Co 0 danck |
Lo g -
‘ \w? . )



Nelson, Miles A. "Evaluation of a Cooperating Teacher Training
Prograh. Science Education, 59(4):505-515, 1975. S
-+ Descriptors--*Cooperating Teachers; Educational Researchj;’
*Instruction, Science Education; Secondary Educationj..’ '
*Secondary School Science; -*Student Teachers; *Teacher
Supervision; Teaching Methods h’

Expanded Abstract and Analysis Prepared Especially for I.S.E. by Hans
0. Andersen, Indiana University

Purpose
. _ ) r
‘The writer's purpose.was to describe a training program for cooperating
| teachers'thch provided the participants with specific supervisory
skills and to explore the program's effects on a ‘novice's practicum
experiencey Specifically, the investigator sought an answer- to the
following question: Is there a correlation between the behaviors a’
cooperating teacher has acquired in a training program and the class-

room performance of his assigned student teacher? @

. Rationale

.
I A

- The author noted that numerous articles have been written that describe

gators have

"how to train a cooperating teacher but that few inves
attempted to- relate the training prov'ped cooperating teachers to’
changes in the behavior of student teachers. More specific 1y, arti--
cles describing the influence of the cooperating teacher in the attitude
and teaching style of the student teacher ‘are .available but very few.of

. these articles relate what the cooperating teacher does consciously to
modify the behavio//of a practice teacher to changes that are later

~.evidenced.

Research Design and Procedure

o
>

" 8ix two~hour workshops were provided for partfcipating cooperating

teachers. The objectives‘for these workshops were:






-

a. To identify beginning science teachers strengths'and weak-_“
nesses in the area of planning, questioning techniques and .

student involvement. .

b. To learn how to communicate, to the beginning teacher,
identified strengths and weaknesses.

c. To plan experiences aimed at eliminating observed weaknesses
in student teacher behavior. :

3 y [
The purposes for each workshop are here delineated. .

Session 1.

Purpose—— Demonstrate the effect of focusing on a single aspect
of a lesson and critiquing it. S R

Action--The cooperating teachers were shown a 10-minute micro-
teaching tape\of a novice, a post lesson critique focused on a single
teaching skill,vand the reteach tape. 1In the discussion that followed
viewing two cycles of teach, commentary and reteach, the cooperating
teachers concluded'that-a dramatic’change in novice teaching behavior

could result from this type of effort.

Sessions 2 and 3

Purpose--The cooperating teachers viewed lessons, practiced iden-
tifying weaknesses in a student teacher's planning, and devised’ ¢
experiences whicg‘would provide the practice needed to eliminate the

undesired behaviors.

°

-

Action—-The cooperating teachers were shown examples of beginning
- teachers who a).planned and did not plan for student involvement; b)

« practiced and did not practice a demonstration before using it in
‘class; and c) did and did not use performance objectives in their
planning. The discussion following each segment focused on the differ-
ences, in performance of students who did and did not plan. Then
participants were led to a discussion of tactics they could use to

eliminate these weaknesses.



-

JSession 5

Session 4

.Purpos -To detect weaknesses in a student teacher s questioning
techniques and plan tactics to eliminate questioning weaknesses.

A:tionr-The'investigator began the session with an :E;mination of
questioning types and a discussion of the appropriate use of questions.
A 1list of questions classified by type\with a statement regarding an-
appropriate use of the questions was distributed to facilitate dis-
cussion. Video-taped lessons of beginning teachers were shown and.

-

analyzed.

-Pnrposeﬁ?Examining techniques'used to get student involvement.

Actionr;Video-tapes-illuStrating snccessf;;>and unsuccessful
attempts to stimulate student involvement in lessons were snown to
stimulate a discussion of novice errors and tactics cooperating teachers
could use to help the novice eliminate the errors.

-
. R S

e

Sessions 5 and 6 "“ ‘o o
L]
Pugos‘e—-E::aMe the purpds'e for and handling of the critique
session. .

. /

" Action--The investigator .provided the cooperating teachers a model
of the critiquing sGssion and research data supporting his claim that
the purpose for the critique was to get the novice involved in discus-
sing one or two positive or negative aspects of a lesson he/she had
just taught and planning how to improve his/her next presentation.

Video-tapes of critique sessions were also presented and analyzed.

Thirty-nine (39) cooperating teachers, 19 of whom had completed the
training sessions, and 52 beginning teachers participated in this
study. The novices were randomly assigned to cooperating teachers

in their respective disciplines.

L 36 g

ad



_ Findings

g To determine‘if cooperating teachers used’thevmethods presented in the

_ workshOp, a 26-item questionnaire was sent to each novice. The ques-

tionnaire directed the novice to rate the frequency of the cooperating

teacher 8 comments (0-4 scale) relative to planning, questioning tech-

,niques, student involvement and the cooperating teacher 8 supervisory

"style. The questionnaire contained items. classified as follows-

6 questions on planning‘comments
6 questions on questioning techniques
7 questions on sfudent involvement comments .

.7 questions on critiquing style

I

Ratings were totaled within each area and used as the. independent varia-
_ble.f/»\Z:cZ:cZ factorial design which had as factors; Replication, '
first or second semester; type of experience, internship ot student'
teaching; and Cooperating teacher training, yes or no. Scheff

approximation was used to correct for unequal cells.. .

To determine the effects the supervision had on the novice,trained . _
judges who had never seen the novice teach were used to rate _preprac- o
ticum and post practicum video-tapes. The judges' reliability (.90) in

using a low-inference observation instrument- of the checklist variety .

‘was established. The stepwisevmultiple regression technique used to
“analyze the data is well described by the author.

) . : ) 5

1. Irrespective of replication or type of experience, the trained
"cooperating teachers were rated by the novice as making more
comments about the novices, questioningAtechniques, and student
‘involvement. The differences were significant at the .05 level.

' The differences for planning comments\gere,not significant but
the trained cooperating teachers were favored. The analysis of
the data on critique style also significantly favored the trained
group. In general, an interpretationlof the,data supported the
conclusion that the trained teachers performed the supervisory-
'jobrbetter as supervision was defined by the model.
‘ 37 #
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,2. The data seem to support the claim that the frequency of comments T
+ made by the cooperating teacher which are related to the skills

developed in the training program are correlated with the begin- ‘
ning teacher's performance. The magnitu e and direction of the

changes were.purpogeizﬂnot discussed by the investigator.v

Interpretations

The investigator indicated that the short six-hour training program
had an effect on the teacher ] style of ‘supervision. While aVOiding
statements on magnitude and direction,ithe investigator-reported

' correlations between supervisory behavior and novice post practicum
" behavior.. SR ‘

6. .
ABSTRACTOR'S ANALYSIS

That we should be accountable is a concept that we all should embrace.
Taxpayers and students have placed faith (and money) in us as persons
who are capable of preparing teachers. Yef, as Nelson points out,
there s -very little hard evidence available supporting our claim
that we are able to prepare teachers. Yes, most of us have testimon-
- 1als and many of us have observed our students doing what we and many
;othersvthink is a credibie job. But, as Nelson undoubtedly had to

“'cpnclude, hard data support is scarce and hard to obtain.

Nelson's effort to train cooperating teachers is most noteworthy and -
absolutely essential. However,,oneﬂmust wonder if a six-hour sEssion
can produce the results he had hoped to obtain. Two questions are
unanswered. They are: 1) To yhat ektent did the trained cooperating
' teachers' become committed to the model and conscientiously implement
it in their critiques? How much enthusiasm, and how much time did
they devote to the.task?,\Z) To:what extent did untrained cooperating
teachers employ elements, or'all, of Nelson's model? The statistics
reveal -a difference between the trained and untrained but the magni- .
tude of the difference cannot be-practically estimated, and the

B -



¢ L . N
untrained could well ‘have been partially trained or, . because of other
factors, oriented toward beﬁaviors described in the model.

-

I have used similar techniques as, those described by Nelson. -As- did

; Nelson, I pieced together the techniques from a variety of research :

‘sources and philosophical statements. I beldleve the model is sound
but to test-its soundness I would have to .develop testing procedures
that most of us avoid like the plague. lhat is, I would have to.
teach Nelson's model. to one gtoup, the antithesis'of Nelson's model"
to another group of cooperating teachers. Then I would have&to .

' determine that the cooperating teachers were handling their critiques
in a manner consistent with the_models. Tien I could: compare changes
made by the student teachers that could be attributed to the critique
process. (This design could be improved if we could\identify those

students whose behaviors are immune to either treatment )
\;“ : i
* I doubt if Nelson ]ébds ‘any suggestions on how his research might -

‘ His list of desired and desirable changes prob-

have been imprqve & .
ably exceeds mine.’ Hence, I wouldupreﬁex to, cqmplipwnt Nelson on.an_ :ﬁﬁjaJ"'
excellent study performed in a naturalistic setting in which the |
investigator attempted to control as many variables as possible. It
is obvious that the data were carefully collected and analyzed. And
it is_obvious that Nelson was very careful_and conservative'in stat-

ing conclusions and implications of his effort. He had to be!
Nelson's descriptions of the worhshop sessions were particularly
excellent. ' I believe I could replicate his effort in spite of the
fact that his descriptions are exceedingly‘brief. This brings‘me ’
to another point. I assume I could obtain a more elaborate descrip-
tion of the workshops'from Nelson, but that is not mentioned any-
where. Also, are the video-tapes available for rent or lease, or to
copy? Does the investigator, himself, feel that a replication or’a
replication with modification would be desirable? If 0, under what

-~

conditions?

In way of criticism, would a description of the trained and untrained

cooperating teachers be of use to persons reading the report? How'

39
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ERIC

Aruitoxt provided by Eic:

v

Y
.were the cooperating teachers obtaiped? Were there differences

LR

. between the trained and untrained cooperating teachers: that could

accomnt for noted varianges? Was Nelson free to ke any{ uch

comparisons and report them in the 1iterature? o v s

(
e . . [ ] .

R :
A

In conclusion, permit me to offer my opinion-that Ne1SOn's éffbff

a

was timely, it was. apparently well implemented, .and it was well _
reported. I also suspect that it was underfunded and that Nelson,-
was unable to control aspects of the study he would have 1iked to

-

have controlled. ) ' 1/}\ ‘ f, :.'.
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Seymour, Lowell A. and Lawrence F. Padberg. "The Relative Effectiveness
.of Group and Individual Settings in a Simulated Problem—Sdlving Gamne, "
‘Science Education, 59(3):297-304, 1975, '

 Descriptors--*Biology; Educational Research *Group Activities,
Individual Activitieg; *Instruction; *Problem Solving; Science
Education, Secondary Education- *Secondary School Science '

' Expanded Abstract and Analysis Prepared Especially for I1I.S.E. by Lynn W.
Glass, Iowa State University,

Purpose

‘This research was designed to investigate, two aspects of group work, A
~modification of a simulated problem-solving game devised by Jay Hall was
used to compare,the relative effectiveness of individual work veraus group

work and group work alone versus group work following individual work.

Stated as'directional'hypotheses, the 1n§éstigators sought to: determine

(1) whether students working in groupS will score better (lower) as a _‘\
group than tﬁg average score of studentsg working individually, and (2)
whether students working in ‘groups, With the previous experience of indi-
'vidually'attacking'the problem, will Score better (lower) than Students
uoriing in groups without such prior individual work. | ' '

Rationale

AN
The value of groups for developing attitudinal qualities motivation,
social interaction skills, ip-depth understanding, greater retention of
informatIon gained, etc. has been accepted either intuitively or empiri-
cally by large numbers of persons.- The authors cite several studies that
provide support for various values of group work. The authors‘of this
study cite a concern of theirs that many teachers are misinterpreting
the results of the "Lost on the Moon" exercise as evidence for the super-
iority of group work overkindividual work, Hence, the rationale for this
study was to design an inveStigation that would study the relative ‘effec-
tiveness of individual work versus group work and individual work versus

an individual-group sequence when applied to the successful completion of

41 32?;




: a problem-solving task. This study does not depend on'any,single prior
piete of'research for- a basis; it does, however, contribute to and build
:~upon~a~1arge~clusﬁér of research that deals with values of group work;
. . ‘.&; . | : . ¢
f S . A
"ResearCh Design and Procédure ' ; O
i | 4
Thirty-two heterogeneously grguped by ability, oeducational tenth grade
‘biology classges taught by 15 teachers were used to obtain data §ch class

was divided randomly into two teams of 14 students each. On the f”urth

1
!

class period of the school year team No. 1 completed the "Lost an ;he Moon
exercise first as individuals and then in groups of three ir four ftudents.
Students in team No. 2 completed the exercise first in groups and Ehen
individually, Data are reported by ‘class and by team as mean indi i8ual
scores and mean group scores, This. counterbalanced design can be ie re-

sented diagrammetically as thus:

RN R xio X0 _ o

v R Xgo *xio . . E ’ ‘. !

when 1 represents completing the exercise as individuals and g .

represents completing the exercise in groups.

; E

In the "Lost on the Moon" exercise, students are directed to r ink from most
. important to least. important fifteen items available to a. crewgof astro-
. nauts stranded on,the moon, _Scores are calculated by adding tﬁe absolute
differences betWeen proposed rankings by the students and rankings provided
by NASA, Low scores, indicating least difference between pr0posed rankings.__

and NASA rankings, are best; scores can range from 0 to 112, ‘ 3

Findings ‘ ‘ - o :

A summary’of the data quickly demonstrates an apparent advantage of group

work over individual work o : " '; o
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Team No. 1 : Team No. 2 -
(Individual-GrouP Sequence) (GrOup—Individual Sequence)

¢

ndividual Scores B : _ _ Group Scores "

Mean .= 39.9 S EsT T Mean =334
Median = 39.0 | o Medidn = 34 0
_ Grodp Scofésf‘ N ' ‘”,individualeScoree
.MEan = 31,2 e "Mean - = 34.4
" Median = 30,5 - @ . Median = 34.0

The first hypothesis compares the team No. - 25§roup scores ‘to the team -
No. 1 individual scores. -The results of the median test indicate that
. these two sets of scores differ in central tendencies. ‘Phe fi%st hypo-
thesis is Supported, students working in groups perform better than.

students working alone. ' 0

- The second hypothesis cOmpares the team No. 1 group scores to the team B
No. 2 group scores. - The median test was used to test the. difference in ;
central tendencies of these two sets of scores. The second hypothesis, }
that students working in groups with prior individual eXperience will
perform better than students working in grotips without prior individual

experience, was not suPPorted.

Interpretations -

The authors interpret the results of their study to support the use of
small groups rather than individuals in simulated probleuhsolving activi-
ties., If the use of additional class time is not to be considered detri-
mental to some other asPect of instruction, then the individual-groups
sequence can be interpreted as superior to the use of groups alone. Both
of these findings were anticipated by the authors since students working
in a group have the advantage of several viewpoints-and_sets of background
knowledge and skills; further, students in*%he individual-group sequence
had more time to consider the problem and had an opportunity to formalize
their own ideas regarding the problem before being subjected. to the

influence of other students' ideas.
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‘ ':score rather than simply its location with respect to the combined median

ABSTRACTOR'S ANALYSIS

. This reyiewer findslthe article to be anvimPcrtant contribution to the
literature. 'Undoubtedly it will find. more value  among practitioners
.ﬂg__ing to find ways to teach their learners more effectively than it
‘will among researchers trying to build a model of human learning. The"
article can be read and.interpreted easily and uses statistical tech-~

niques that should be understood by a very wide spectrum of readers.

The authorsAchose to use the median test to determine if the;two independ-
ent populations differed in central tendencies. A much more powerful testfkﬂ
-would have been the Mann-Whitney U test. More of the 1'formation in the
data is used since the Mann—Whitney U considers the rank value of each

Using the information:presented by the authors a probability of error eq‘
to 0.06 can be calculated for Ehe second- hypothesis rather than 0.15 vai
arrived at with the median test.. This test would have provided the authbr gi
with more support when they~interpreted the individual-group sequence to

have some advantage over gr ’nwork-alone. : ’ -
'Although data collection procedures appear“to'have been sound, it is
unknown whether classroom directions were standardized ‘with respect to
administering the "Lost on the Moon" exercise. For’ example, were all
‘teams of students given the same amount of encouragement ‘when asked to
'do the exercise the second time? How were "Why do we' have to do the

. .

exercise. again?" questions handled7

A change in the article which would permit future researchers to replicate
- . Lo :
the study would bé a short explanation of how the original "Lost on the

Moon" exercise was modified for this research.

Discussion of possible data comparisons that do not contribute«to the
purpose of the study and are not made within the study tend to distract

.the reader from the main thesis of the authors,
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'~The purpose of the investigation was to deveiop a modified version of

"Campbell 8 macroanalytic technique and to determine the effectiveness

'teacher behavior.

Rationale .u;ft

of the modified technique in identifying new long-term patterns of

i bell (l973) in'a study in which he developed and utilized a
"macroanalysis technique for analyzing teacher classroom behavioral

data obta1ned through systematic observation of classroom inter-

action. g . y

®

‘The following are assumptions that seem to be inherent in the &tudy

but were not stated as assumptions by the researchers:

. . o .
1. Macroanalytic techniques for analyzing classroom observa-)

tional data are superior to matrix analysis, because they
preserve longer sequences'of'behavior, utilize.greater
amounts of - coded observational data, and provide greater .
potential for - 1dentifying "and 1mproving instructional

. strategies. v

2. Predominant classroom behavior patterns are best identi—

fied by analytic techniques that utilize the maximal amount

3

v .q
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- of coded observational data and_collapse»all-repetitive
" "behaviors within a given  time duration into'singlerunits,'
'reflectingisequences of different behavior., ' '

-ReSearch Design and Procédure .

N 43._'? . . . J

‘u'VObservational data were obtained by coding the classroom behavior of

i fifth. grade science teacher for approximately 32 ninutes utilizing

" the SCAS Classroom Interaction Categories-Teacher Behaviors'(197l).

The SCAS system contained 18 categories of teacher behavior.

- Observations were coded every three seconds unless there was a change

' in behavior within the three-second interval When a change occurred

it. was ‘coded. The resulting 770 observational tallies were analyzed

' using Campbell's five-tally macroanalytic technique (1973) and a modi-
'fied version of the technique (hereafter referred to as. MACROanalysis)

The macroanalytic technique developed by-Campbell'involved.the organi-
zation of observational 'da int0'units, each consisting of five

sequential tallies of behayior. If, for example,'a.30-second°segment

- of teacher behavior was coded ‘as BBBADDAABB,. 3 macroanalysis of the
' behaviors using the Campbell five-tally ¢ecHnique would result in the

following patterns of behavior: BBBAD, ' BBADD, BADDA, ADDAA, DDAAB,

and DAABB. Since the observation data- were coded in three-second

_'intervals, each of the resulting patterns described 15' consecutive :

seconds of behavior. -

MACROanaljsis was developed by modifying the Campbell macroanalytic
technique. The modified version'organized coded observational data
into five-tally patterns, but it collapsed all uninterrupted'chains

of repetitive behaviors into single units, i. e., a series of coded

.~ behaviors such as ABAAACD would be reduced to ABACD. Applying

MACROanalysis to the same 30 seconds of coded behavior previously

.analyzed using the CampbellbtechniQue (BBBADDAABB) would result in
‘one pattern, BADAB, rather than six. The resulting pattern was

broader in nature in that it reflected a sequence of different

behaviors over a longer interval of time.
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Each set of behavior patterns obtained by subjecting the coded obser- o

vational data to both the macroanalytic and MACROanalytic techniques
was ranked based. on the number ‘'of times each sequence of behavior
occurred in the coded observational data. The ﬂercentage represented
by each sequence of behaviors based on the total number of identified.
»behavior patterns was - calculated for each - analytic technique., Visual
. comparisons were made.between the rankings, and the nonparametric Test
for Significance of Differences Between Two Proportions was used to
determine if significant differences existed“between percentages of
patterns ranked 1,2,3 and 4 in the MACROanalysis and the percentage v

-

of similar patterns obtained through macroanalysis.

Findings

The major findings reported by the researchers follow:
1. analysis utilizing Campbell s macroanalytic technique revealed
a total of 767 behavior patterns, 208 of which were different
2. analysis utilizing the MACROanalytic technique revealed a
total of 441 behavior patterns, 111 of which were different

3. only foLraof'the 25 most frequent behavioripatterns identi-
fied by each type of macroanalytic technique were common to

both analyses;

"4, ‘the four common patterns were ranked 1,2,3 and 4 in MACRO- °
"analysis.and 2,7;15 and 18 in Campbell's macroanalysis;

5. these four patterns accounted for approximately 33’percent
of the total number of patterns identified using MACROanaly-
e sis and 10 percent of the total number of patterns identified

using Campbell's technique,

" 6. the percentage of time that each of these four patterns

_appeared in MACROanalysis was shown to be significantly

«



igreater than the percentage of time they appeared utilizing
"'Campbell's macroanalysis, '
7. nineteen of the remaining 21 behavior .patterns in the top -
. 25'identified utilizing MACROanalysis did not appear in the
‘50 most frequent patterns identified by Campbell's macro- :
;analytic technique,
8. six of the remaining 21 behavior patterns in the top 25
" using the MACROanalytic technique did not appear in: any of . .
the 208 different patterns identified using Campbell s macro- ,“4

'analytic technique,f A Ry

9..;MACROanalysis revealed 51 behavior patterns not found using

C ampbell's macroanalysis; and
. Y . -

! . N . )

10, 'a summary of the data contained in the individual SCAS cate- _
.gories revealed that, categories s2 (observes student behavior
but does not respond),” S7 (asks questions which do not tell

. students what to do), and s3 (accepts student behavior with- -
out evaluation) were the predominant teacher behaviOrs'with '

frequencies of 466, 161, i&d 123, respectively.

° . 3

Interpretations . c . - S

.
o
» [

The following statements summarize the conclusions, inferences, and

implications that the reésearchers drew from the gindingsr

. 1. MACROanalysis had advantages over'macroanalysis because of
its greater efficiency and manageability and its increased
4‘potential for identifying broader behavior patterns over
longer intervals of time; ‘ '
. . v
| 2, failure of the MACROanalytic technique to include series of
repetitive behaviors was not critical because of the nature

of the lost information and the ease by which the frequency

o - .. - 84







h .'l-' 'of'eachvindividual category of behavior and its percentage
. of the total number of observed behaviors could be retrieved; -
3. MACROanalysis has a great deal of potential for having an

- : "impact on research and the training aspects of education;

and’
| 1 . ] ‘ . .o .

4. teacher behavior patterns which characterize and best facil-
itate the attainment of individual science program goals
could be identified utilizing MACROanaIEsis. the technique : ,
appeared to have a great deal of potential for defining R

teacher effectiveness at all levels.

* . ABSTRACTOR'S ANALYSIS {q

The investigators in this study are to be commended on their simple but
imaginative ideas for analyzing classroom observational data.” The
assertion that 'they made regarding the lack of advances in analytic tech-
niques for observational data ~other than matrix analysis is~unfortunately

vtrue. The first AETS Yearbook A Review of Research on Teacher Behavior

-

(Balzer, Evans, and Blosser, 1973) revealed .that research involving
systematic observation of science lassroom behavior increased dramati-
cally in the late 1960s and early 70s, but most if not all of the atten-
tion was directed toward development modification and application of
observation instruments. Certainly, none was.devoted to new analytical
_ techniques for analyzing observational data. In recent years-the.number
of studies involving systematic observation of science classroom
behavior appears to be declining. Many reasons could be given for v
‘this decline, but a portion of the problem is directly related to the
lack of. further advances in analytic techniques. MACROanalysis repre-
_gents an attempt to devefop and apply a new technique for analyzing
B coded.observational ‘data. The real contribution of ithe technique, .
despite'the overly'optimistic views of the researchers concerning its
Ipotential for identifying,teacher effectiveness, may be its potential

for generating a renewed interest in systematic obéervation of science

& ’ . Lo 'c:

-
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classroom behavior. Further, it builds on the exiSting ideas presented'

by Campbell and could, along with’ Campbell's macroanalysis, serve as a

‘springboard for engende%ing additional analytic techniques for examin— o

. ing classroom observational data. o

8

—_ Both_the research-and-research report would have been_greatly improved

if the'researchers had avoided'what appear to be discrepancies in the
-data, if they had not ended “the report with conclusions that present
the new technique ag’a potential‘analytio panacea for identifying ‘
effective classroom practices and science teacher behavior, if they
had not based the investigation on a questionable assumption, and if "
they had been more precise and consistent in their defigition and
comparison of the nature of the behavior patterns identified through'
MACROanalysis and macroanalysis. Each of these points is discussed A
separately and more completely in the following paragraphs. f'%d,

Several minor discrepancies.in.the data were identified. First, the T
researchers reported that 770 observational tallies were analyzed with .

Campbell s macroanalytic technique,’fegulting in 767 five-tally s

~ patterns of behavior. The analysis should have resulted in 766 ,'"r,

f ,patterns of behavior. Secondly, a table summarizing the frequencies

of. behaviors revealed 782, and not 770, tallies of observational data '
when they were totaleéjgy the reviewef A total was not presented in-

G

the table. Third, the summary table reported that the_SS,category -

"(observes student behavior but does not respond)'had a frequency of
466, representing 58 percent of the total behaviors. The percentage_
should have been 60 percent if the total number tallies was 782 or _"
61 percent if the total ta}lies was 770. Such discrepancies were notA
serious in that they did not significantly affect the conclusions.
They were, nonetheless, confusing and did not ensure confidence in

the accuracy of the remaining data and analyses.

Some of the conclusions concerning the potential of MACROanalysis
went well beyond the findings. It was true that the application of
the new analytic technique resulted in the identification of new
and broader patterns of behavior. ' The analysis.was based, however,

.on on‘ 32 minutes of classroom 'observation, and no evidence was

ST 50
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-presented showing that the new and broader patterns had determining
influence on independent variables such as criteria of effectiveness.
The findings would: certainly not support the conclusion stated by
‘the researchers that "MACROanalysis can be used to.identify,teacher
behavior patterns -which characterize and best facilitate the.accom-

———plishment-ofthe- goals- -of-individual- scienceuprogra “_(p,_226)‘

This is not to say that the technique does not have potential for
identifying what constitutes effective science teacher behavior.
 Additional research may reveal some o&'its potential, but the. find—'
ings'reported;in the study alone would not support such optimism. -
S . , L _
‘The researchers’ optimism,concerning‘the potential'of MACROapalysis - |
" may have been directly related to their assumption that_the_technique
" would result in the identifiéation of predominant “classroom behavior:
patterns. (A more exact statement of the'assumption appears in the ..
_ rationale ) If by predominant they. meant those behavior patterns
having determining or prevailing influence on . selected dependent o
variables, the. conclusions would seem ‘more. realistic. But the assump—fL
" tion.was questionable unless predominant behavior pattern had some
“different meaning that was not revealed by "the research report. The
statement, rather than being an assumption, was an excellent research.

2.

-jproblem in need of further invesﬁigation.

In their definition of the problem, the researchers introduced MACRO-

-'analysis and assumed that the application of the technique would
1result in predominant patterns of behavior that #eflected sequences
'of different behaviors. Throughout: the remainder of the. report, ‘they

. referred to patterns of behavior when discussing and comparing the '
results of MACROanalysis and macroanalysis. 'Theuphrase,m“sequences
of diffenent behaviors,' was not used again in. the same : ‘context.
If the researchers meant. by the phrase that MACROanalysis would
simply result in different patterns of behavior, then an important

- aspect of their technique was possibly Qverlooked ;If they actually .
meant that MACROanalysis would result in sequences of different” 4
behaviors or changes in behaviors, then they were inconsistent

throughout the.remainder of the report. If the latter were true,




- they should not have used new patterns of behavior as the criterion

T

-.jfor determining the effectiveness of MACROanalysid. The technique

by,definition would result in new and different patﬁerns of class-

g‘room behavior.: Regardless, the point to be made is that the

researchers failed to capitalize on a very important contribution

"T“*%“'f MACROanalysis'——application~of ‘the technique resulted—in—the
R identification of patterns of changes in behavior. ‘

s

1

4 Several questions concerning the investigation and research report

;have been raised ‘but they do not ‘take away frop the fact _that MACRO- :

?ﬁanalysis is. a very interesting technique - fon“analyzing cdﬁ%d obser—
: vational data. The technique should stimulate further research in

. the. area of systematic observation of science classroom behavior.

L4

;_""The fol-

o,

‘2.

lowing;are several suggestions for future research.

rs

MACROanalysis could be used to re-examine the coded observa-

- tional data in existin%_studies of science classroom behavior.

The relationships between patterns of behavior identified by

MACROanalysis and a variety of possible independent variables,

investigated
‘The potential of the technique’for identifying. characteristic .
teaching styles for individual teachers, various teaching - ~
strategies, and specific'science programs should be investi- '
gated.

Since there is nothing sacred about a five-tally segyence of i
"changes in behavior, the technique could be used to study
sequences of behavior preceding or following a particular :

,

})ehavior or sets of behaviors.

Subscripts could be used alopg with MACROanalysis to indicate ,
the'number of repetitive behaviors in a series. For example,

the.coded‘data_AABBBC?DEEEE would appea'r'as-A2B3ClD2E4

L %
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- .Similar'patterns~of’changes ofvbehaviorfcould then be;analyzed
for a vafietyvof factors, including the amount of repetition

with a giyen pattern. A profile for each pattern could be

. ' identified by'ﬁlacing-the mean length or number of repetitions‘
' for each change of behavior in the subscript of the pattern. '
Such _profiles could be investigated to determine whether or not.

'they more accuratglyﬂaescribed the predominant pattern than
simply listing the sequences of changes without subscripts.
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e A .
o R :

Do

' This ".vs‘tﬁd.y\'ha;fi}a ‘threefqld purpose:

G
3

“,’;}fziﬂ_l To provide:an overview of the .students' growth during four years.
y M},’ , bf studying the BSCS biology. ' '

R ,;"'f\., e L R
' 2. To identify,\in the development of the project from its imple-

. ?

N f,” v ation in 1965, trends’ in various aspects of students

‘fﬁﬁi‘;“', i' achievement which may have at least some generalizable attri- ‘
. :.’ ‘f\ * R %n .

T : but - , ' .

'.',, ﬁo-q:y " “ . é§ . R . ot .
?;f;?(:; ('3 To assess the feasibility of ‘the BSCS. adaptation in Israel by’

. ,}éj:,- comparing~BSCS and non-BSCS students regarding their achieve-~

o vf K ment W bioloéyj\hheir acquisition of inquiry skills and their

5

%?., 2;'” %tuitudes toward science and nature.
s Y o - . : —_
’ Speﬁific questions involqed / E . o .
oL, .44 f SR} : ’ a b . ) :
"7':§f - 1./, .The growth of BSCS students regarding biological knowledge '
?“ T £ inquiry skills, attitudes and understanding of science process.
. '; o ’ _'l,..»‘.;-o.‘-' FRR
“best(predictors of student growth.
l e effect of a BSCS course by comparing BSCS students with non- '
ﬂﬂ’;§SCS students In addition, statistical comparisons assessed
'J[ differences due to sex, type of school, and ethnic background
o of students
ot e ) N : .
e e CNREC 54 o -
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_Rationale

\

In 1965 an adaptatién .of BSCS fellow Version Was'introduced~to Israli
schools. By 1971 approximately one-half of the high school biology '

 classes. utilized this curriculum. : This study sought to describe the

impact of the BSCS Adaptation.,

) " R .

Research’DesigniandfProcedure

A - '-.1

Biology was taught for threepperiods a week to all ninth and tenth grade L
-gtudents. Those students choosing to specialize in biology continued

their study during the eleventh and twelfth grades for four to five
periods per -week. All students completed units dealing with Unity and

- Diversity while biology majors continued with Heredity, Evolution and

Ecology.t' At the end of the twelfth grade, all majors took a matricula-
tion examination ' >
This study compared the achievement attitude\ and process knowledge of
the BSCS students and non-BSCS students Fur her comparisons were made.\
concerning ethnic background (Eur0pean versus non-European) and among the
BSCS students only regarding fex differences and type of school (city,

rural and agricultural)

The sample included three class: populations of students who entered the

,Since‘the‘instruments of evaluation had to test the dependent variables

1‘test of choice and time of administration. ) B

fiinth. grade in 1965, 1966, and 1967 ?ﬁese dlasses graduated in 1969,

1970, and 1971. The comparison groups were sefected as closely as possi-

ble for types of students, teachers and schools.

.. .

_of achievement in content understanding of process, and attitude, the

tests were either (a) locally designed, (b) locally adapted or (c)
translated. To Insure worthwhile data, the instruments were administered

at- the most appropriate time. Listed below are the dependent variables,

+

e ."‘ .
1. IQ: . ' - - _
‘Milta test (locally designed)€ beginning of the ninth-grade.

55
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2. Biological Knowledge: -
' _General Biology Information Test (locally designed),\begin-:'
ning of~ninth and end of tenth grades. ; 15,
BSCS Quarterly Tests (locally adapted), as unité were com-
pleted. . t qf
/"‘*’ S i H r
‘3. Science Process: o . 2 §4¢ :
- TOUS-Form-W--(locally- adapted)-_beginning of_ninth.%rade_and_f___;;
end of tenth and twelfth grades.  , . “? :
SPI (translated) beginning of ninth. grade and end of tenth,
eleventh and twelfth grades. l :
: ‘ P .
- Attitude ' S - I
' iy .
Biology Attitude Inventory (locally constructed) beginning
of ‘ninth and end of tenth grades.‘ o _ S
5. Inquiry Achievement: g ' 7 ' : o i
v Biology Process Test (locally designed),‘end of tenéh grade.
'Practical Matriculation Test (locally designed), end of 4
~ twelfth grade,
. Written Matriculation Test (locally designed), end of twelfth
- grade: ‘ .
Findings :

Comparzsons Among BSCS Students

.l!

2'

BSCS appeared to be. adequate preparation for biology majors. :

Comparing the achievement of tenth grade boys and girls no
significant difference occurred ‘However, with- biology majors,
twel fth grade girls outperformed boys - in understanding and
dealing with inquirylprocesses | ‘4 5 | ' ." v J'

" As students progressed from tenth grade (where déficiencies .

in mastery‘orlinquiry-skills existed) to twelfth grade, the
mastery lével of inquiry skills improved.

Regarding the students of city, rural (kibbutz)-and agricul-
tural (boarding) schools, only slight differences occurred
between the city and rural schools. For all three classes,

there was a, conspicuous difference between the students from

‘f;agricultural schools and those from city and rural schools.

As for the twelfth grade majors, some of the differences

disa eared, .
4 PP 56 | oo
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4

The correlation between the various measures of. achievement

: ranged from 0.00 to 0. 58

4

Compar@sans of BSCS and non-BSCS Students

1.

Although both mean scores and gains in biological knowledge at

_BSCS

the%cf the tenth grade were not meeting expected levels,
dents did perform significantly befter. S , J

Eleventh grade BSCS students 0utperformed nOn-BSCS students
on the SPI,

BSCS students scored significantly better. than.non-BSCS students

3
M on, most areas of inquiry skills measured by the Biology Process
Test.
by BSCS\students did not exhibit the "deficiencies" of non-BSCS
’ .students on the practical mode of the matriculation test. '
4
5. There was a significant difference between pupils of European
. ¥ - . . . oo
and non-European parentage (in\favor of pupils of European
descent) in all types of cognitive measures in- both experi-
mental runs. ’
]
Interpretations
1. The BSCS adaptation curriculum was found 'as successful as other
biology courses in Israeli schools.‘ In fact BSCS was found
- superior in a few cases, ' ;ﬂ
2. BSCS was found'more;adaptable‘io_city and rural schools than
to agricultural. schools. : o S . e
3. BSCS adaptation was "less adequate" for lower IQ students and
students of non-European descent. - '
4, vTo predict achievement, a variety of meagures sLould be utili;ed'
L4
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ABSTRACTOR' S ANALYSIS
This study provided an extensive description of the effect of the BSCS ' _
Adaptation'Program in Israel during the first six years of implementation.'
It is important to note that the Adaptation Program referred to a trans-
.lated version of BSCS Yellow which was modified according to local flora,

fauna and culture.‘ Further, to obtain research data, several of the tests
were locally constructed. Consequently, the generalizability of results
' - ig severely limited but the research. methodology is not.

' . . . ’ N ° . ' ¢

' The'longitudinal nature of this study prOVided'Copious datas The
researchers considered many dependent variables—-achievement, inquiry
skills, understanding of’process and attitude.- The results’uere not

: inconsistent with other research comparing inquiry to traditionally _

' oriented curricula. In some regards BSCS instruction was found superior
to the,conventiOnal instructiOnz As for attitude and achievement. by
biology.majors, definitive,conclusions are lacking. Likewlse a predictor
of achievement was not found. The description of'inquiry_shills did not

produce strong evidence favoring either form of'biology'instruction,

v

Perhaps the most outstanding feature of the work is the dependence on-
locally constructed tests. It must be .ssumed that (a) the locally " con-
structed tests. ‘are both valid and reliaple, and (b) as they are revised
these tests may become a standard for future research in other countries.
Further the use of criterion referenced tests provided the regsearchers
the means to assess the impact of BSCS It should be noted that a few. )
~normative tests-—the SPI and BSCS Standardized—were utilized. With the
SPI (and also the TOUS), Israeli students "compared faVorably with U.s. -
“and- Australian students '

Although the implications were limited in scope, questions for future
research have arisen. Examples which can be applied to most educational

- settingsginclude:, f '

¢

v

1. Does the BSCS curriculum favor students with particular’learn-
ing styles?
2. Since students involved in this study experienced'knowledge of
_ .chemistry and physics to. what extent does concurrent chemistry
o~ - instructi0n enhance BSCS achievement7 . .

oL e 64




What are valid predictors of BSCS achievement?

Are ptredictors of BSCS achievement identical to predictors of

_conventional biology achievement?

How is the acquisition of process skills related to BSCS

achievement? ’ Cw

.7‘.‘

Thia study provided a means to assess the impact of a newly implemented .

Tb what extent does the attitude of BSCS atudenta differ from

'that of conventional atudents?

'What teaching characteriatics are conducive to more effective

BSCS achievement?

.
4

,;)

T,

curriculum. The procedure was sound and,coupled with éﬁé data,haa pro-

vided worthwhile questions for future research

J
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Al

. fugpose t
There were two main'purposes of this study. One. objecfive was to determine
the extent of retention of chemistry knowledge among physiology students in

'a two-year community college by type eof chemistry course background and by

the.length,of time since completion of the hemistry course. Also, beginning,
physiology studenas were compared with finishlng chemistry students to, deter-
mine the areas of chemistry most frequently.f rgotten. ‘The sécond objective

was to design a physiology laboratory with a chemistry review integrated into

" it and to compare the student's performance with a control'groupytaking a

~

'traditional physiology laboratory.

-

\'The_basislfor the{research_was to attempt_to improve student.performancc in
physiology by using a_unified'science-approach.yane goal of unified science - i
is to have pupils achieve a greater understanding of science in both the .

- cognitive and affective domains. Physiology students at Southwest College,
which has an. open'door policy, tend to have ‘poorly developed skills despite
‘the fact that chemistry is a prerequisite for physiology. The aut or cites

' evidence that problem solving skills developed in one class carry Zver'to
another class Thus, it is suggested that inadequate preparation in chem-
istry may be related to the low achievement in physiology The investigator
expected the integrated course to. affect the. student 8 appreciation, under-
-standing,.and enjoyment of‘science as well as to improve his cognitivel'

H
1

C performance.
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Research Design and Procedure. _ 5 o ' B

Development of Integrated Laboratory
Exercises and Achievement Tests

I

The physiology labs that were developed consisted of a set of objectives, a

. materials list, a chemistry review and the physiology laboratory procedures,

‘Sampling

review and two control groups which did not;.

 Analysis .

The content of the review was determined by examining the knowledge of chem-

istry required in the traditional physiology labs, By utilizing an outline

iformat, gimplified instructions'and background information in paragraph form

‘with a question and answer section, no additional time was required for the

experiments, o : .

'A'multiple.choice.chemistry pretest was developed to measure eleven areas

.in chemistry. ‘A physiology'achievement test was formulated from three intro-

‘ductory physiology tests'.to measure student performance of the experimental

and control groups. at the end of the course, The contents of both tests

' were validated by a panel f experts and the feliability was measured by

split‘halves and the Spearpan Brown formula, ¢

<

bThe subjects were'nursing students enrolled in physiology'classes which '

ranged in size from 8 to 28, The student body of the college is’ predomi—
nantly b‘hck ‘The number of classes was not specifically described but it
appears that there were two experimental groups which had the chemistry

The investigator administered the chemistry pretest to measure‘the first

- set of objectives which were related. to chemistry ‘knowledge retention.‘

The test results were analyzed with (multiple?) t-test according to back-
ground and time. The chemistry background was categorized into three groups
depending on where the students had: taken chemistry. These were' A) in
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high school; B) at Soothwest College; C) at a school other than A or 3. On .
the‘basis-of time students were also placed in three groups: A) students |
who had taken chemlstry within twelve months; B) students who had taken
chemistry within 13 to 48 months; C) students who had taken chemistry more
than 48 months ago. The differences were measured by t-test.

' v

t

““““f‘Thé;experimental“phase“of“the“researchmwaS“a“post“test“oniy”design. To
| test thé differences in student performance between the control groups who
did not get chemistry review and the experimental groups who did, a physio—
logy test was administered and . the regults were %iglyzed by t-tests.

=
’ -

Findings

A~ . X

1. For retention of chemistry knowledge according to background no signi-
ficant differences between groups were found,’ The means for the groups

- ; were: A) high school chemistry, 25; B) Southwest College, 263 C) other‘

co0llege chemistry, 26.6.

@

2. TFor retention of chemistry knowledge on the basis of time, the mean for
rGronp A who'had taken chemistry within 12 months was significantly |
higher than for Group B who had taken chemistry within 13 t6 48 months
or for Group'C'whoyhad chemistry more than 48 months ago. The respec-
tive means for the three groups were 32, 20,8 and 23.6.

. - . x : _ |

3; .The investigator found that aloss §§ chemistry knowledge occurred since.

. the finishing chemistry students scored significantly higher on the chem-,'
istry test than did the beginning physiology students. The means were'
38.9 and 25, reSpectively. 0f the 11 areas tested, some were forgotten

more than others, especially'problem solving areas. The author did not

- report the number of items on the test.. S _ —“—”/j

A4}i'The investigator reported that the experimental groups’ ‘scored signifi-
cantly higher than did the control groups, The means of the' two eXperi-'
mental groups were 65.42 and 61 61 while the control group means were
'59.90 and 53.29. The t value was not given ‘but the author stated that
'it was significant at the 0,05 1eve1 N
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Interpretations ' . RO

From this study the investigator drew the following conclusions:

"1, the chemistry'backgrounds of students from different schools were

comparable°

2, . students who took-physiology~soon after completing chemistry had less
trouble in physiology; A '

1

[-3%

" Several two-year nursing programs are considering eliminating'chemistry as’
.'a prerequisite-for physiology. ‘This study suggests that knowledge of chem4

-igtry is important for a successful level of performance in physiology.
. v ‘ - _ Ve

v

ABSTRACTOR'S ANALYSIS

. 4 . o
-Ihis study addresses a problem that seems to be rather widespread; that is,

the performance problems of students of science in colleges‘with an open”
~door policy. Frequently the analytical skills the students need for success
in courses are not well developed For this reason, and because there is
evidence that skills developed in one science course carry over to another,
‘Williams designed an, ntegrated course. The body of research studies in ~
‘ﬁaied science is rather small and this study could add

"g§he ‘reporting of the data is too incomplete for the

study to be of empirical value.

Although-the study ‘potentially has much to offer tq the reader intel”7’
unified sciencé and health related curricula, there are several weaknesses ‘
;”which reduce the significance of the study. One relatively minor conce111i§
~ that the author concentrated on the affective outcomes in his rationale and
literature review, but measured only cognitive outcomes. No affective out-"

L

comes were evaluated, even. informally.,
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‘ The myjor deficiencieé:of,the study were in the statistical analysis:and
the reporting of the data. Sample sizes were not reported specifically and
statistical tables were included for only one of the four research objectives.
The investigator, stated‘that the reliability of the instruments ‘was deter-
| mined but failed to report - the results, In order to be useful to the. reader,
the reporting of the results should be complete enough for an independent
interpretation. If a mean is reported without either a range or standard
. deviation, it is meaningless. ' In this paper, since the author did not reportu
:,'these or the t values ‘one simply has to take his word that the findings are
valid, for there is no way to make an independent judgment.,

Another fault of the study‘is'the statistical analysis of the data, It
appears that multiple,t test were used for analysis sincetthere were three
groups'compared for the first two objectives and four groups for the last.

- An analysis of variance would have been‘more"appropriate‘and might have thade
a difference in the findings, particularly for the fourth objective. ulti~

ple t-tests sometimes show significanc that doesn't hold up under more

rigorous &nalysis. It would have been in Iesting to see the results if
the variables, background and time, had been analyzed simultaneously with
an ANOVA Aithough no significant differences occurred between background
»groups a significant difference was found for time variations. It seems
likely that most students in the high school chemistry. group would not have
had chemistry within 12 months and yet their scores were not significantly
differentffrom the other two groups. 'Without knowing.the number of items.

on the test, it is difficult to determine what those scores mean.

For the analysis of the experimental phase of the study, Williams did not
report the sample size " the number of items on the physiology test or the

t values, Because of this, and because he did not' describe how he analyzed

the results excep" . -tests, the validity of the results is questionable.

‘ ‘ *two eXpefimental and two control with respective
“"-"means of 6§ b2y Fgal;. 59.90 and 53.29, “then he must have collapsed the

experimental and‘ pntrol groups 1nto two gré%ps or he -must have done multi-
ple t—tests. If hg:collapsed the groups f@o means were given ‘and the mean

. would’ not have b%én the average of the tw nce the sample sizes were

unequal " Tf muitiple t-test§ were uSed‘
imental groupf 6l 61, and the control group, 59.0, does not look like it

e difference between the exper-

‘,7'64
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would be significant. In either cdse, without more information it is
impossible to make an accurate assessment which places the validity of

the whole study in jeopardy. : R

Thisjstudy could have made a valuable empirical contribution by providing

'evidgnce for the notions that knowledge'learned'in one science course has
carryover value to another, that chemistry is a necessary prerequisite

' for SOme‘of the 1ife sciences, that a unified apﬁroach is an agpropriate

means of increasing student performance, etc, However, the limitations

of the reporting and analysis undermine even the basic findings.

'J’
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