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PUPIL ACTIVITY INVENTORY, SCIENCE FROCESS INVENTORY,
CLASSROOM CLIMATE QUESTIONNAIRE, HARVARD FROJECT FHYSICS,
PHYSICS ACHIEVEMENT TEST

TO INVESTIGATE THE RELATIONSHIF BETWEEN INDIVIDUAL
SATISFACTION WITH CLASSROOM CLIMATE AND LEARNING, 2100 HIGH
SCHOOL JUNIORS AND SENIORS WERE ASKED TO EVALUATE THE HARVARD
PROJECT PHYSICS, AN EXPERIMENTAL COURSE WHICH UTILIZED NEW
INSTRUCTIONAL METHODS AND MATERI LS. A 50 FERCENT RANDCH
SAMPLE FROM EACH CLASSROOM WAS ADMINISTERED THE FHYSICS
ACHIEVEMENT TEST, THE SCIENCE PROCESS INVENTGRY, THE SEMANTIC

- DIFFERENTIAL FOR SCIENCE STUDENTS, AND THE FUPIL ACTIVITY
INVENTORY (CRITERION MEASURES) AT THE BEGINNING AND END OF
THE YEAR, WHILE A RANDOM FOURTH OF EACH CLASS WAS GIVEN THE
CLASSROOM CLIMATE QUESTIONNAIRE AT MIDYEAR. IT WAS FOUND
THAT-- (1) SIGNIFICANT AND COMPLEX RELATIONS EXISTED BETWEEN

. CLIMATE MEASURES AND LEARNING CRITERIA, 1.E., STRATIFICATION
AND FRICTION CLIMATE VARIABLES FREDICTED SCIENCE
UNDERSTANDING WHILE OTHERS FREDICTED PHYSICS ACHIEVEMENT AND
ATTITUDES TOWARDS LABORATORY WORK. (2)GROUFS OF CLIMATE
VARIABLES PREDICTED LEARNING BETTER THAN OTHERS; E.G.,
STRUCTURAL VARIABLES SUCH AS ISOMORFHISM (THE TENDENCY FOR
CLASS MEMBERS TO BE TREATED EQUALLY) AND ORGANIZATION WERE
BETTER PREDICTORS THAN COACTION (COMPULSIVE RESTRAINT OR
COERCION) . REPLICATIONS OF THE STUDY (USING A NATIONAL RANDOM
SAMPLE) ARE BEING CARRIED OUT WITH REVISED INSTRUMENTS. (AW)
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S82Z ,Two récent studies have shown that scores vbtained on
£ & = S5 measure of the socio-emotional climate of the classroon
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(Walberg, 1966) can be predicted from earlier measures of
1) teacher personality (Walberg, 1968a) and 2) student ability -

T
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and interest in the subiect (Walberg and Anderson, 1968). - =

Yet this work is incomplete in that it does not demonstrate < '

that individual satisfaction with the climate of the class on-. ;

s
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A
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present research is to iavestigate this crucial ulation.hipf e

LR

the part of the student makes for learning, the criterion -
of institutional effectiveness espoused by school boards, A
parents, administrators, and teachers. The intent of the

and to explore empirically further hypotheses derived from

a socio-psychological theory of the classroam as a social

system (Getzels and Thelen, 1960).
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lohis research is part of the evaluation of Harvard Project. .. ' °
Physics, a course development project supported by the Carnegle. - !
Corporation of New York, the National Science Foundation, ~ T
the Sloan Foundation and the U.S. Office of Bducation. The
authors thank Mary Hyde and Arthur Rothman for computer

consultation and special programing.
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diupositions vhich both bear upon the climate of the class.
Imo constellation of role-expectations can be termed the

“structural® dimension (Walberg, 1963b); it refers  to the

stiiucture or o:ganizaﬁion of student roles within the clac:,.ﬁ'; '

for example. such things as goal direction and democratic

.policy. mhe structural dimension appliss :o shared, group~

' sanctioned ciassroom behavior whilie the “affective" dimension

pertains to i&iosyncratic personal dispositionn to act in a
éivan.way to satisfy individual parsonality needs. Aspects
of the affective dimension are such things as satisfaction,

intimacy, and friction in the class; A recent multivariate

. study of 72 classrooms in the same theoretical vein showed

that student perceptions of the structural and affective
aspacts of socio-emotional ciimate are strongly related
(canonical correlations as high as .8). and although the

patterns of:correlation afq_comblex, they are interpretab;c :

~ in temms of the Getzels-Thelen conceptual scheme and certain

N - other socio-psychological theories (Walberg, 1968b). The

present. study fits into the series as follows:

Getzels and melon mnko an analytic distinction betwoen
| 1nchitutional role-expectations and individual Dezgonalitv-
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The sclid lines zefor to relaticuskips +hat hava ?é'éaa?
heen establiishaed in prior waza; the breken lines refer to.
- the purpose of this study: . the sxanination of the hymotheaie

. that individual student achievesent and interest in the- anh~

at ridyear. =~ . -

P N £ =NV, o

Oux px@img gﬁu&ieé uérc—z of thae

meaauraa within aach alasa.

As

xt has been ﬁhzswn tmt tha

\ o

c:mcrelazticn of means of suhgmugs and the mmalatwn of

ind!viduals within the same sample can differ in sign md

' Px J R
L AN I8
3

i

R <

4

L asdbe 2
".i_

magnituds {Robingon, 1950) .. Hence, a parallel means analya:la'

in progress to completa the zaries abows, but the focus of -

this study s the individual. It seeks to determine the . e A
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Subjects and Instruments

Some 21060 high schocl junioxs and seniors in 76 classes
' thfouthutithe country participated in the preliminary 3
. evaluation of Harvard Project Physics, an expefimental course ;i ‘f
.using a variety of new instructional media and enphasizing o :
" the philosophical, historical, and'ﬁﬁmanimtic aspects of o ‘fg
physics. The mean henmon-Nelson IQ of a random sample of the | V“‘ f§
group is 115. Their scores on five instrunents constitute |
the data for analysis.

ﬂ The battery of cognitive,'affecﬁive, and behavioral
-.criterion measures includes the Physics Achievement Test,
the Science Process Inventory; the Semantic bifferential

.for $cience Students, and the Pupil Activity Inventerxy.

The Physzcs Achievement Test (Ahlgr n, Walberg, and Welch,

1966} is a 36~item multiple-choice test designed to measure

.ganatal knowledge of physics. Xt has a Xuder-Richardson

rormula 20 raliability (Guilfoxd, 1956) of.- m76 based on

1)
i
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random sample of 400 high school students at the end of their
physics course. The Science Process Iniventory (Welch, 1966)
.écnsists of 100 true-faise statements describing the assunp-
tions, activities, products, and ethics of science. The test
was validated on a sample of eminent scientists and has a
KR 20 reliability of .86.

The Ssmantic Differential fsr Science Students {Ahlgren,

m

Cals, walbé:g, &nd Welcenh, 1966} 4s f-ai;ia: to many reseavcher
and has béen described elsawhere {Osgocd, Suci, and Tannenbaum, i
1957; Walberg and Anderson, 1968). Six scales reflecting
affective objectives of Harvard Projecc Phvsics were selected
for analysis. Using the Spearman-Brown fommula to correct
the mean item inter-correlations for the number of items
(Guilford, 1954) yields reliabilities of about .8, (See Table 1
for reliabilitiea of all scales and tests discussed hare.)

The Pupil Activity Inventory was describred by Cooley
and Reed (1961). It consists of a number of adolescent
science activities, and the student is asked to indicate the
frequency of his participation in each. Walberg (1967)
re-factor analyzed the instrument for the present sample and
found five dimensions: Academic, Biological, Tinkering,
Cosmology, and Applied Life., The Academic, Tinkering, and
Cosmology cluater gcores were summed for a “hvsical sCience
Activity score which yields an S-B corrected interpal consis-

tency of .76.
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The first form of ths Clazsrocm Climate Questionnaixe qﬁglbggg,
196¢) consists of 80 items describing characteristics of

school classes, for example, "The class members are working
toward many diffarent goals." The respondant exprasses agree-

‘ment or disagreement with each on a four-point scale. Tha |
~instrument yields 18 factor analytically-derived cluster scores

which, for individuals, range in corrected split-half reli-
ability from .41 to .86 (See Table 1 and Walberg and Anderson,
1968) . A revised instrument with more items and hopefully
greater reliability is being used to repiicate our work this yaar,

PRy

Procedure

The data were obtained using a rszndomized data collection
system within each class which tends to minimize individual
tegting time but maximize the number of testa which can ba
administered {(Walberg and Welch, 1968). 7The system is most
appropriate for class means analysis but does providé patterns
of scores for studies of individual studenis as well, with
certain restrictions. Random halves of the students took the
criterion measures at the beginning and at the end of the

',year; a random fourth took the Classroom Climate Questionnaire

at midyear. The sampling fraction for any combination of ‘
tests is the product of the sampling f£ractions for the combination,
Thus for the midtest and any posttest, a fourth times a half
or an eighth took both maasures. To bring pretasts into the
analysis, the eighth‘ﬁust be multiplied by & hLalf giving one-
sixteenth. Thus for a total of 1700 students who finished
the course, about 214 have taken the midtest and a given
posttest, and 106 have taken the same pretest and posttest
as well as midtest. Actually because of absentees and unusable
answer sheets, the figure is about 85 for any given combination
of pre-, mid~, and posttest. _

From the group of 25 subscores on the tests given at the
beginning and at the end of the courss, nine were selected as
criteria for measuring student learning since they measure
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8ix Beaantic Differential measures, and Physics Botivities
wilch is the sum of the Acsdenic Science, Cosmelogy, and
Tinkzring soales on the Pupil Activity Inventory. %The
reliabilitiez of the scales aye shown in Table 1. Using a

method daseribed by Parguson (1953

e T .

(L g

: rYegression-adiusted

gain or “"dalta” scores (the pootiests’ standardized daviaticns

from predicted scores based on the pretest) wers calculated
for each of vhe criteria, These scoras repraaent the studentis
learning on esach criterion during the course adjusted for
initial status. The addusted criteria were corselated with
each of the 18 measures of classroom climate,

~

Results

Table 1L contalns 22 statistically significant corrvelations

{p<.05) between measured perceptions of classroom climate and

the adjusted learning varisbles. This amounts *o four times
the charce expectancy in a 9 by 18 matrix of 162 elaments.z

The estimates of association are congervative since the

ZStepwise multiple correlations were also calculatéd with
glgnificant rasults accounting for up to 40 percent of the
uncorrected variance in the learning eriteria with three
predictcrs. However, because of the small number of cases,
*he uncertainty of the stepwise procedure without crosse
validation, and grealt number of heta waights, the resalts
are not reported hero.
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- tast only, the corrslations zise frem 7 to 28 percent. %ha

GOIr@lutéﬁﬂﬁ rige fxom 16 -te 209 porcest when corrected for

o «eraaﬁ-aﬁd,@@adictgx unralia%ility, Since the aunestisn
teliahi’iﬁy of gain goores is still unsetiled (See Harziﬁ,
) }963), this’ further correction far a third sources of error %
variance is not oconsidered hers. In BAY C8so, uncorrected
carrelat&gna-anﬁ gcale xeli&b&li&gaﬁ aye ghown in Table 1.
‘tff?t The interested xgaﬁ&x ia referred to Gulilford (1954} for

1attenmat¢on carrection formuias.
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On the othaey hand, stuﬁentsmwn@ grew more in sclience undar-
séanding saw thelr classes as wall organized with llittle
'ﬁrictian between theiyr fellow students, and although the
ai&ss is zeen as eqalitarian and unstratified, the students
had a areater variaty of dntsiesce., Thus different percep-
tions of classroom climates axe aaséciated with different
kinds of cognitive growth~-achievement and scien&e understanding.
P&rceétions of climate alsc predict the affectlve grdwth
the couvrse is intended to bring about. Wa shall examine the
correlates of only one of the two ratinga fozr eash of the
threa concepts reported in Table 1. Students who reported
greater snjoyment of laboratory work perceived their classes
a2z unstratified, democratic in policy setting, having a clear
idea of.claés goals, and satiafying., Students who gained the
most interast in physics saw thelr classes as well organized
and unstratified. Those who rated the econcept Univiarse more
friendly saw thelr classes as having clear goals, democratie
volicy setting, egalitarian, unstratified, and less internal
friction and speech constraint. Lastly, ztulents who reported
éngaging in more physical science activities because they
ware interested, felt more pevsonally intimate with thei#

fellow class members, 1&53 alienatad and less strictly contrelled,

Thus students with various pexceptions of classroom ¢li-

mate gréw in different ways during a course. Another way of
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gramlining the results iz o analyze tha correlaticns across
the rows o datermine which climate variables correlszte noet

Az wr man g A B oy A,
CED WiLn s

i
:{a

&

£

dent isarning varizbles. Therstruﬁtﬁ:al climate
varlables can be divided inco &hrée &u%groﬁpsa éhqse hgvinq ‘*,};i“m
t0 do with “coaction,® "ismorphism," and forgagiz@t;en,fz
An enwrmous anmount of reseavch has investigated Tteaqha;é.éaef
"atudent-centered® clagssrooms or cher variationsvon the.
themnes of t;"aut:‘ﬁw:?::é,4:;ari.am”’,:mﬁ “dcmin#&t? tgaéhing.ﬁathéﬁé‘,
{azge, 1963}. However, most of the stuﬁigé, whether th%yA~
enploy tabulstions of systematic @hservatinna or é@aazvaﬁ »»A< 
ratings, fall to significantly account for varianée‘iéfgtﬁdéhifé:
learning. Three “"coaction” climate v&riabiesabSubéérvigﬂ%;<
ftxict Control, and Speech Constraint, Seém éo;bé rg;atéd‘to.ij'
this dimengion, and among the three, tﬁerevié oﬁlqune é@fiee»
iation with student learning. o |

On the other hand, a more prmmisiﬁg dimension fox pré~:_
1leting learning is “isomorphism® or the paxceive&_gqa&liﬁf
»f class members. Democratic, Stratified, and ﬁgélitaxian

sorrelate signifizantly with learning in eleven instances.

Stratification correlates with six learning measures, more

Yhese terme are used a3 a matter of convenience in dlscussing

the resulis. EBExcept ia the casge of "gyntality," & tem anplayed

for some yesrs by Cattell {(See Berelter, 1966) , we shall refeaia - 4
from using or adding new terms to the copious jargon of paychology, -
In all other cases, we have used words with dictionary definitiens -
?hiwh are to be understoced as operationally defined and discuszed -
T, S T

e -
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thaﬁ/any other variable. Perhaps like pamal or military

inétiﬁution&g i&a?ﬁimg esn be at least p&rtially satia‘ying

‘and effectlve in ummipat@d, 0ppxessed groups &as Jcnq as avery«

one is treated equally. It may be that when cne inmate,
"ookiaglor student lsz unfairly favereﬁ or set above the ozher,

he sne*gxes of the gronp are i verted from the “ttalnmen of

'1nst*tutlona1 or pzavata goals into the resultlng dissentzcnﬂ

Another group of structural measures that p:e@iaﬁwlea;nzng,iﬂﬁ"”T

have to ho with "organization"” of the class--Goal Direction,

Disorganization, and Formality. This group calls to miﬁd~

"Ryans' (1960} *Peacher Chakactewi;ficﬁ Pattern Y"wwresncn«

sible, husxneaalike, systematic teacher behav1or. A previcu&";f

7study fﬁa¢berg, in press) shﬁwed that these climate ?ariablés“v

can be predicted £rom tesachar personality. Among,thewoiganiQ

zation measures, ihere are eight corxrzlations with learning

Y

critexia4
t ug now turn to the affsstive ciimate pre tors whiah
can bs gxoupe& into “syntallity” and “synergism® mgasu:es.

Gn&)ﬁight derive from political heory the hypgthesié that,

 like nationalism which promoted modern states, synta’ity

,,,,,

cx ematien&l identification with a group cause enh ances 1aar%ing.ilxﬁx*

Such does not appear to be true of the clasap however° with

ona egcbpﬁicn, the “syntality® measures, Group Status, Classyoom - . &

Intimacy, and Alisnation, do ﬂﬁt predict the crzteria. Wa;lﬁtig }  “”;

hvpetﬁeams {1832} that sgudentﬁ ldentify with the gchaai

-ERIC
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'*rwqb competitive ueémral sports,pep uuu. . mg s R

wlubs. aud the ,uko nay p:ove me mum empd.rd.cally.

'rhe climate meagures-of ":ynergism %.the peragnal . SR

ior what some pcycholcqiotzn have termed the psychodynmi.c" ”‘m
_or *inter-personal®) relationa between clqss members do ; “a*" ’
) atedict learning. These variables are Personal Intﬂnacy, ‘ :ijﬁg
Friction, and satisfaction, and they account for 12 corre- ffﬁ%ﬁ}'?gg
lations with the criteria. Thus it is not the identificati ST
with the group that correlates with learning but the pe:ccpr .Jff"?

el

‘tion that the class is personally gratifying and wlthout
hostilities between the members.

Summacry and Conclusions é

This is one o;f a series of exploratory studies dé*iﬂ{"ﬂ -’w

from a socio-psychological theory of the classroom as a sociu o

.Bystem (Getzels and Thelen, 1960). 1In a national non-random :

.aanple of 76 high school pﬁysics cla;ses, it teats the hypothé:{‘n:';

li.l that individual. perceptions.of 18 stmctural and affactive ;

upacts of ;:i&srom climate predict 9 oognitive, affective, :

”."M behav;o:u. learning masuxes adjuated for initial d:.ftor- . :

|- Wouces szlnpla and nuuplo eorrclatim revealed s:.qnificant SR ::f'

(md coqulox :clations between climate measures and 1oarning .?H

s : “eriterta. For axample, Stratifica}:ri.on and Friction predicted‘

- lci.onoo Wstmding, but: othey"' ,t;limate variabloa predicted B ;
" ph?licl achxqvmnt and. gtt;:l.?udea towaxd laboratory work. |
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Arong the aifective ¢liimagse BSasSUres, “synsrgism” {personal

on measurable gosals of edecation.

=13 . L
e A
xn aﬁéiti@n, ﬁf@ﬁgs @f “lirmste variabias pradictoa 1narn£nq 4
1 -

batisy than others. ﬁmaug the structursi vuriab;aa, “i:omo:~

phism® {the tendency for class members §o be tramted equ.llin - ;-,;f A

*

see Discussion for furthes explsnation) and organizat*on“‘, mg£;§§”v

{effictent direction of activity) predicted learning much

Latter than "coaction® {compulsive restraint ox céercio&},.x LR

reistions among clags members) pradictad learning oettcr tb&n

“syntality® {identificat tion with group qaslb}

Rsplicaticns of the entire series of studies are bedng .-

carriad with revised and, hopefully. more reiiable instxu~_

mehta using 4 national random ssmple. Should the resulﬁa~:f‘i,'“

hO&d ap in otner sanples espagially in other §CHoOl subjecta,

- t‘

they snou;ﬁ ingreass our understanding of the social peychologg

of ths ciasl. Moreover, from & practical point of view,- thc.

ability to predics leaxning cutcomes from asaesamants of"caigsﬂQQ.?’ |

.- .

room climata may nave implications for teacher education.&

hehavior mod‘ficatman of in«satv;ce teacheru, and the assas*« S

¥
> .

ment of teaching aftecti auass provided educatorq can agree AEE?'
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