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BIBLIOGRAFHIESy CLASOROOM ENVIRONMENT, INT .LIGENCE,
%LEARNING, PERMISSIVE ENVIRONMENT, FHYSICS, *FHYSICS
TEACHERS, SECONDARY ECUCATION SOCIAL CLASS; STUDENT
ATTITUDES, *STUDENT TEACHER RELATIONSHIF,; TEACHER ATTITUDES,
TEST ON UNDERSTANDING SCIENCE, SEMANTIC DIFFERENTIAL FOR
SCIENCE STUDENTSs CLASSROOM CLIMATE QUESTIONNAIRE, FHYSICS
ACHIEVEMENT TEST,

TO INVESTIGATE THE RELATIONSHIP BETWEEN EMOTIONAL
CLIMATE AND LEARNINGs, RANDOM SAMFLES OF STUDENTS IN 49
TWELFTH GRADE PHYSICS CLASSES FROM ALL FARTS OF THE COUNTRY
WERE GIVEN & LASSROOM CLIMATE QUESTIONNAIRE WHICH WAS
- CORRELATED WITH THE TEST ON UNDERSTANDING SCIENCE, A FHYSICS
E} ACHIEVEMENT TEST, AND THE SEMANTIC DIFFERENTIAL FOR SCIENCE
i STUDENTS. A 25 PERCENT RANDOM SANFLE OF EACH CLASS TOOK THE
CLASSROOM CLIMATE QUESTIONNAIRE WHILE A 50 PERCENT RANDOM
SAMPLE TOOK THE THREE TESTS. USING MULTIFLE CORRELATION AND
CAMNONICAL CORRELATION TECHNIQUES; CLASSES WITH HIGH GAINS IN
SCIENCE UNDERSTANDING WERE FERCEIVED BY THE STUDENTS AS
CONTAINING MORE FRICTIONs STRICT CONTROLs AND FERSONAL
INTIMACY AND LESS STRATIFICATION, GOAL DIRECTION AND
SUBSERVIENCE THAN CLASSES HAVING LOW GAINS. DISORGANIZATION,

. FORMALITY, AND SOCIAL HETEROGENEITY WERE IN DESCENDING ORDER
OF IMPORTANCE, NEGATIVELY RELATED TO FHYSICS ACHIEVEMENT
GAINS. 1Q SCORES WERE FOUND TO HAVE LITTLE RELATIONSHIP TO
THE 3 CRITERION MEASURES. LEARNING SITUATIONS WERE SEEN AS
THOSE HAVING INTENSE INTERACTION BETWEEN TEACHER AND
STUDENTS; WITH THE CLASS BEING WELL ORGANIZED AND CONTROLLED
BY THE TEACHER BUT WHERE THE STUDENTS WERE FREE TO QUESTION
AND LEARN IN A RELATIVELY INFORMAL ATMOSFHERE. (AF)
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A recent study (Walbery and Anderson, 1957) analyzed 5 = = =
the relationship of individual siudent wsreaptions of the = :
= ‘a‘ 3
. socio-emotional climate of their zlams to ocogniiivs, affcctlvs, &

© and bshavioral learning outcomes. The presant sﬁudy completes’ |
the serias of exploratory resezrches by relacting class means

on the first form of the Classroom Climate fuestionnaire

(Walberg, 1966} to learning. Two prier group studies (Walberg,

1968; Walberg and Anderson, l1968) have been done as shown

below:

Input Throughput Output
September Pretests November Midtests ¥ay Posttests
Personality and Classroom Climate Class Learning
Cognitive Measures . _ .7
Teachexrs mE— Group Perception | nderstanding .

of the Class -=){Achievement
Students — ) Q\ttitnde
1

This research is part of the evaluation. of Harvard Prodect

Physics, a course development project supported by the Camagié -
Corporation, the National Science Poundation, the Sloan C

Foundation, and the U.S. Office of Education.




The solid lines réfer to relntionships that have already

:bocn established for ygroups; the broken line refers to the -

. purpose of this study: to relate class gains in understanding,
achievament, and attitude to group perceptions of classroom

| Climate. The reader is referred %o our previous studies for{"

the rationale of the research series.

Method
| The students included in the sample were those students
. trying out an experimental physics course. The mean Henmon- |
Nelson IQ for the 49 classes in the aanple was 115 (s.d.m=9, 3). :
corresponding to the 84th percentile of grade 12 students,
Approximately 61% of the students ‘were male. The teachers
were volunteera from all parts of the country and do not
represent a random sample since they were carefully selected .
. and have been found to resembla creative acientists to a qreatcr: f
extent than do randem sampies of physics teachers (Walberg
and Welch, 1967a). Hence, the authors wish to emphasize .
that this is a preliminary study and will he replicated with °

& more appropriate sample in the near future.

Instruments
The CIAssroqm Climate Questionnaire (Walberé, 1966)
‘contains 80 items distributed over 18 factor analytically




dorflvod dinnu:l.one .. Stud.nt.s :eapmd h»y aqrning or dieaqruing
on fin—s:min? ac;la with these 80 items, A typical itom on
‘ ths Diso:gmimt,icn scale is, "There ara dong periocds during
| whim.h the clus dces nothing.® Other sxamples ave offered in
walberg and Anderaon {1968). Yor tha prasent qi:c.;oup study
. the 14 scaleas with xauabil:lt,ios over .40 were included as
shovm 4in '.!.‘gis i. f‘nq inter-rater reliabilities calculated ,
using Pishaw's intracinss correlation {Imdc:qaﬁ, 1967) ramge |
from .40 to .78, A revised and hepefully more reliable - .
msftrmnt has bsen develo;:ed and will be used to rnpncato
our work of this year. B __
The three criterion measures are the Test on Undorsmdinq. B
' sm:lcmce, & Phyo:lca Achievement: Test &nﬂ the Semantic D:I.tfex— |
mt:ta]. for Science Students. The mst on Understanding quonc_.
(xcoeley and Xlopfer, 1961) is a 60-item multiple choice test .
vhich measures understanding of sclentific processes. The . B
Physics Achievement Test (ahlgren, Walberg and Welch, 196.6).,
a Sf‘ﬁ-iten muitiple c;hcice test, L8 designed to ﬁ\eauure §an'o:.a_1..
knowledge of physics. The Smanﬁic Differential for Science
Students (Ahlgran‘, Geis, Yalberg and 'Welch, 1966) is gimilaxr
to the imttuunt; developed by 0sgood, Suci and Tannenbaum
(1957) . The concept selected was "Myself as a Physics
| Studént-~i'1eaaurable. " It 18 assumed that this concept
indicates the at:titudes of the atudcnts towards utudyi.ng
physics. The ‘standard crrors ot the pre and posttest cl.au
means for the three criteria are listed in Table 1.
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Ifi is wll knovn that: studcnt leaxning is a funotion of

IQ. nthough much of the.effect of IQ was eliminated when ths

p:ctnt :cm was subtracted out, the cl.ass mean Kemon-

Ne].lon IQ soore was added to the predictor battery of clluto

scores 5.13 an attespt to dete;m!.na the amount of p:fadictqblo

criterion 'ia:iance not attributable to IQ slcne.

chwm

To collcot the data a ay-tem of randaniud data collection .. - .
was employed that maximized the aumber of tests and ninimized
testing time for individuals by having random groups of students

~ within sach clese take several different instruvents (Walberg

and Welch, 1967b). In any one class, & random quarter of the

studenu took the measure of sécio—emot:lénal climate and the

’ IQ tut and a ::andm half, the pre and post measurss which

_were used Jor the criterion. These smplu of the studam:o

within each clau ware used to estimate the class means whi.eh

became the units of analysis. Simple difte:on_ce- of pre and

post class neans were used as criteria. , _
The iﬁter—coxralatima of 'the 14 predictors and 3 criteria "

wexre calculated and used to obtain multiple correlations of |

tﬁo climate predictors on each of the criteria. Secondly, |

a limih.\r mﬁltiple correlation was calculated for the mau\ixc '

of Physics Achievomant by adding the full 14 climate prodictou

to the IQ predi.otor in oxder to test for a significant 1ncroue .

in the correlation over IQ alone. Finally, canonical coxxclatj.m; ‘. -




vere calculated hatween all the climste measures and the
three cxiteria. -
 Resuits and Discussion

Table 1 showe the simple correlations of all the predictors

Lations together with the beta-weights for each climate

predictor. The multiple correlations go: Scisnce Undezstazsding, :

Physics Achievement and the Semantic Differential are ,57,

.63 and .59, respactively; the squares of tho multipic corren=

lations indicate that the weighted battery of class mean climate

scores predict 33, 46 and 34 percan£ of variaﬁce in the three

criterion measures. - _ | | | .
It should be noted that only the nultiple'corrolat:iéa fox

Physics Achievement is statistically s.th;if:l,cant (p=.04) . The

relationships of climate scores to Science Understandirg and

the Semantic Differential changes have probabilities of .34 ;

and .27. While these probabilities are greater than tl\m'z_mml -

.05 lavel, the lack of statistical significance is not coxé.sidarod |

& serious drawback in thiu exploratory study as it is a rasult

of the m_othod of analysis which employed all) 14 scales in the

predictor battery. We considered it preferable to use all 14 o ’
classroom climate measures as our purpose was to gain vndex= _ ' :
standing of the relationships rather than to predict learning.. '

For the latter purrose, a step~wise procedure may be appxopriate,




‘Such a step-wise method shows significant relationships for

. - an optimally redused predictoxr set. PFor example, the two best

climata pradictors of gzins in sui::« Understanding (Priction
and Personal Intimacy), yield a cozrelation of .37. For the
Semantic Differential changes (uaing Stratification and
sﬁbsafvii-onoe) . the multipie correlation is .52. Theses goIis-
' lations are significant beyond the .05 and .00l levels, res=
pect!vely; using two degrees of freedm in the -pzedicto: set.,
If the relationships are as strong in later work as they werxe
- here, correlations and significance levels should be oimi.hi:
to those just dascribed, and higher if more refined and o
reliaklzs scales are employed.

The nature of the rela‘_l:ionships is also meaningful.
cu.ues with high gains in Science Uxidezatanding axre perceived
by the studlents Qa containing more f‘riction. Strict Contrxol |
and Personal Intimacy and less Stratification, Goal Direction
and Subservience than classes having low gains. Classes in
vhich students are gaining mofe in understanding science may
have friction over scientific idcas and yst ratgin personal
intimacy momj the clasg »ambers. The teacher may have to .
impose stricter discipline, yet less goal direction. The h
students perceive neithur subservience to their teachey nox -
social stratification among themselves. This intexpretation .
i3 consonant with a previous.study (Walberg and Mdexson, 1968)

of 'cnat:lve" versus “achieving" classes.




Pﬁyaicn Achisvement :is more hiqhaé related to student
.pexcoptions of climatcs than A:e the ath&r criteria. The

E. Y

W B B e

welghits for Physics Achievement indi-

COoIrsimtions an

bata Ve
cate that Disorganization, Poymality and Social ﬁaterogeneity |
are, - in order of impoctance, negatively xalated to achieve-
ment gains. Adminisirators have long used disorganization as
a criterion for teacher effectiveness, aviasnily with scme justi-
fication if achievapent is the chief goal of the school. The
..loading on Formality may imply that tco mang rules hinder
sognitive learning and the high loading of Social Hetero-

geneity may be a railection of bChOGl gocio~aconomic status,

7
’

The changes on the Semantic Differential measure were
most highly related to Stratification which itself correlates:
~.49 with this neasure of changs. Apparently when there 18'.
a perceived aocial hiera:chy and role segregation among the |
class members, the class as 2 whole tends to gain less intogq:t-:.:'
in the subject. |
In order.to investigate the possibility that the climate
3COores were prcdictin§ no variance independent of 1Q, the
élaas meaﬁ Henmon-Nelson I score was added to the predictor
battery. Table 1 shows that IQ cor&alatea only ~.04, .26 and
.06 with Science Understanding, Physics Achievement and o
Semantic Differential changes. It was considered meaningful
to determine how many of the climate scales were contributing

new information for the predicﬁion of Physics Achievement,




" increase in variance is not significant for the Zull 14 cltuatol
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and so tho'liidlﬁiitdtmmashéél

. variance 15 produced for thc i35 predictor battery.* This

- predictors {using Guilford's 1954 F-test), as several climate
scales do not correlate with the criterion. However, the |
bast 9 climate predictors jointly produce a oi.ghuicmt |
increase in the multiple correlation CP5'33.3.26} at the .01
level and the best 11, contriﬁute additional prediction at
the .05 1evu1'(rlo,35-§.103, iQ correlates -.44 w&éh Social
Heterogeneity. Henca, it is suspected that, like Social
Heterogeneity, a large portion of iQ‘n pré&ictiveneac is
. nmerely a result of its indication of socio-economic status
of the school.. \ x

We consider it essential to use more than one critorion:f'.h
of learning effactiveness and also carried out a canonical q."u”
analysis to axplore a multidimensional model of learning. !hoﬁ-,
reader ic referrsd to Walberg and Anderson (1968) for an L
explanation of the statiwtics used. The canonical analysii

incorporates a three dimensional gain criterion. Generally,

*There was no increase in the multiple correlation using
15 predictors over the coxrelation for the 14 climate pre- . .. :.
dictors. The beta~weight for IQ was .0l. e
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ancﬂ a gsiécﬁion.ptusnnté‘problams bocan‘g bpthial‘itatinticalt
;wmiqhtinqd‘ofton beag little zalaéioniﬁip to pedagogical o

- principles. Howevexr, here this is not the case. Table 2,
which liati the first tﬁs ciﬁonicglﬂv;rtates (Qiénificant

‘at tte o.OCi;nd 0.66 levelsi; gshows that for the first variat...'.
the gains a:é veightad equaily. The predictor battery sha:aa'
j S1 psccent of the variance in a complex criterion made up of
the thres equally weighted change measures. If the results
withstand the test of cross-validation, the pattern of high .
scores onfrrict;on. Psxrsonal Intimacy and strict Cbnt:ol;

and low scores on Disorganization, Str&titic&tion,.Subservienco"
and Fbrmality is the cne most signific&ntly related to'_
collective gains on the three ciitérioﬁ measures. The -
cpposite loadings of Formality and Strict COhtrol nay be.

an artifact of this particular sample since these meagures
 themsalves aré highly correlated (r=.56). Guilford (1954) .
has pointed out that correla;éd predictors should be idded -
in subsequent regression studies, ao.those scales have basen fj
merged on the revised instxument. The other loadings indicaté
that classes containing students who fight amosg themselves
(hopefully abzut such things as how 0 solve the prob;em

or do the lab) wad yet are personally intimate, learn more |
than clabsos where there is less fighting (and perhaps less
interacting) and less Personal Intimﬁcy. Classes perceived

as b&ing lers Disorganized, Stratified and Subservient also .

tend to have higher criterion scores. Por effective learning




on the three criteria considered :colll.._ict.ivoly._ the pattern
.imziuoq that all the students sh_duld participate oq_ually in .

ha elng: .n‘-lﬁei

e o L4

. must be given some free rein, and, probably r;lated t.o teaching
style, ﬁqt the class must be well oxganized and controlled
but not  subservient and formal. |

The sacond canonical variate a.pproachu significanos | |
(p=.06). 'chvor, the statistical test is conservative sinco | .
attenuation corrections and stepwise procedures have not been
. employed. 'me v_nightinq pattern of the variate is educationally
interesting and worthy of comment. The first variate suggested -
a pattern of climate predictive of roughly equal gains on ’nl‘l
three criterie sinﬁltmecusly; the second impiies a climate ‘ ‘
:Ln.whiéh gains in Physics Achievement are incompatible with
Sciopco Understanding and positive affect toward being a phyc'.lct'
'atudent {Semantic Differential). The pattern reflects.an
"achievement-creativity” dualism indentified in prior work
(Walbery and Anderson, 1968). The climate vafiablep positively
assocliated with gains in understanding and affect ‘suggeat what
might be termed “"centrifisal® forces in the classroom: PFriction -
‘- ‘among the class members, Social Haterogeneity, Goal Diversity, '
and Diwxqanh#tton. The positive weight on Pormality nay |
mean that official rules and sanctions are imposed {n these '
classes to keep the group together. Today's emphasis on achieye~
n\en‘t"and the authoritarian a'sé'cci':s of the school and' t;ho. tcgchiné
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B - ."-'01‘ ("llbcrq 1966) nay be mutheucu to the kiml of class-
~xoom cunau ‘which fosters -cientizto undcutmdinq and :l.ntmat
"An the mbjoot -

- P
¢

Lt “conolusien
Pm:l.ctu b:lvarute :wurch has ohm little rchtimhip
-'bemdh.iuch th:lnqz &8 supervisor or obsexver xatingl and tlbu- |
" lations of haehor behaviors on tha one aand and loaminq .'_- A ;
crtt.cru on the othar (ue revtm by nedley and num.. Rermers, ;
-and wmun and Iawis in Gage, 1963). <Cextainiy none of tliese
measures has aocounted for ruch uore . than ten percent of cri-
terion va:luieg. Despite the uureliaﬁilitten of the climate
preciictou, ‘the sampling inadequacies, and the preliminary _natni'a
of this study, we tuspsct .thet aince students are the p:_:lmary_ _
receivexs of psychological influence from | their teacher and .
geilow students, they are more adept at par;!eivi.ng, judging, and
rating tht;ie multivariate aspects of the socio-inotimql.clinato';_._
of their c'lulsét which make for their dim learning. ch‘l.tcafiohi o
cf. the pro» ;c reseu:eh series are now in progress with an
:mp;ovad mesziure of classroom climate and a national random-
sample of classrooms. If ‘similaz_resul'ts are cbtained, it will '
be posoibie to gain consideéyable inaight into the nature .ofifw -
relationships bastween a'iudent and teacher characteristics that.
interact to form the sccio-emotioﬁal propertiss of the class. | _
" Also, it will be possible to ekplore .further the nanney in which

classroom climate leads to different learning outcomes,
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.J'ﬂ‘¢nap:.aa¢nnes Classroom ca&-ac.
. aad.clanl Learning -

.:unlttplo
corulatiom -

Satanca - Phyaics Mmh:lb .

Uda.:atanding‘nnhiavemant niffc:cntiai

Canonical
Correlations -

Pirat Sacond
vhxiato Vaxinto

Variance Acoounted’ for 33 %6 34 51 . 4% .

‘Correlation . .. . 57 68 - 59 7 SRR > T
‘probability - . 34 04 27. 04 06

. Vaxisbles - . . Beta-Weights L
rriction To - 84 . - =100 MEYEE 1 38 g
Class' Intimacy . .~ . 04 05 -11 -01  -08 - - .1
Goal Direction’ - . =19 = =02 U 05 o
Social Hhtsxngcn.ity 09 ~26 L 1 -11 . 30 j
Goal Diversity-. ~ - . 14 -14 05 04 - -~ 22 |
gtatus - . 05 1 - 02 16  -13 :
Subservience = ~-18 02 -1§ -23  -17 3
Satisfaction -11 - 14 06 -02.  -21
Strict Contxol -~ = 37 ° -05 . =03 - 20 18
Disorganization = =14 -1 . =17 -50 27 ;
Personal Intimacy - 21 -3 04 . 27 -03
‘Stratification -48 . 17 - - =50 -56 =59
Bgalitarianiss -11 19 -13 -03 . -29

" Formality -09 © =32 04 -25 30
Science Undorstandinq 100 58 34

- Physics Achievement . 100 58 -85
Semantic Differential . B - 100 57 . 40

oy Boges necinall have been omitted.

Illd.in hundredths.
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