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- are also studied at the two levels of aggregatlo

. ABSTRACT —~ 8

Y

4

The responses of the pupils in 60 6th grade classes to

" a 40-item questionnaire -assessing atQitudes towardis the

school, the teacher and the classmates‘is factor analyzed

classes. %he same factors were found at both levels but
they accounted for different amounts of Va —an
class level factors reflectlng attltudes towards the o
teacher and characteristics of ‘the class as a whole were
st;ong, while at the individual level factors reflecting
attitudes towards the school and the 1métv1dual pupil”s
relations to the classmates were strong., Relat{ens
between personallty varlables and the att1tude scales
/ﬁﬁand
I;mpllcatlons of the results for the measurement of

yevsonallty are dlscussed

“¥ , I
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With few exceptfons, statistical analyses of educational

research.studies are based on the individual pupils‘scoree.

9
-However, most educational processes do take place with the

pupils organized into classes; thus the puplls are not
1ndependent units of observation but they do have a more
©or. 1ees common hlstory of experience. It has been argued
‘(e.g. Peckham, Glass & Hopkins, 1969) that when classes
are sampled class means should be analyzed instead of
pupils” scores.’ However, Cronbach (1976) claimed that
neither analyses at Ehe 1nd1V1dual level nor analyses
at the class level yleld a suff1c1ently complete picture;
instead the h1erarchlcal nature of the observations
should be clarified and the individual scores decomposed
1nto components for different levels of aggregatlon, to

obtain ‘separate estimates for different levels. It was

s shown, both theoretically and in empirlcal examples, that

patterns ¢f results fgom regression analysis, covariance
analysis, ard multivariate-analysis etc. may be drasti-
cally different at different levels of aggregation.

The ‘present paper éreseﬁts within-class and between-class

factor analyses of a questionnaire designed for assessing

"attitudes ﬁowargs the school, the teacher and the class~

-

mates. Some or all of these aspects can be suspected to
sé\eitive to variation between classes;‘an ordinary
ct®dr analysis based on the individual puplls scores 1is
therefore lixely to fail to reflect the true dlmen51ona11ty.
of the responses. o .

# R " -
The paper has\both a- methodolgglcal and a substantlve

purpo and to add to both 'of these, *elations befwecn

imensions ostabllshod in- the factor analyq1 and

\



METHOD /

Instruments

The aEEitude questionnai}e was originally constructed
by Johannesson (1960), under the name Ouf class; here,
however, a somewhat shortened version, developed within
the DPA—péoject (Didactical Process Analysis, Bredénge
et al.,1971), has been used. The ques%ionnaire yill be
referred to as the SAW questionnaire (The School and We,
as wouldrbe the literal English translation of.the

Swedish name).

The §AW contains 40 questions or assertions, each of
which, is. to, be answered through circling one of the

5 alterna es ALWAYS, OFTEN, SOMETIMES, SELDOM and
NEVER..Tnge are both positive and negative assertions,
but the responses were coded in such a way that a higher

code throughout représengs a more positive. attitude.

[y

v

" T—When the SAW was constructed the questions were classi-

fied inte three groups to yield scores on three different’
scales: one assessing attitude towards the school (18
items, 7 .positive and 11 negatiﬁe); one measuring atti-’
tude towards the teacher (9 items, all positive); and

one measuring attitude towards the classmates (13 items,
6‘posi;ive and 7 negative).‘The ggouping was validatd®d

on thégbasis of ‘measures of'iﬁternal consistency, but :
theydimensionality of the questionnaire has never been
investigated with factor analygis. ‘ v

A

Pupil persdnality was msasured with a translation into A,<///

S&ediéh of the High School Personality Questionnaire
(HSPQ, Catfell, Coan & Beioff}f1957).’However, the 13
~dimensions pu}portedly measuré&-by the- HSPQ could not
be refound ir. factor analyses of the version used;

therefore the items were reorgnized into three ‘scales..

.

-~ -
N v ?

»

.("\'\V.



it

The sStales could be interpreted as measuring Introversion,
Impulsivity and Emotional stability. The Introversionf
scale consists of 12 items, most of which measure the |
sociability aspect of introversion The 1mnuls1v1ty scale
- e contains 16 items, most of which reflect adventerousness
and weak superego control. The Stability scale conslsts o
‘' ) of 18 items asking about the tendency not to get eﬁotio—»

“

nally upset and nervous.

. ‘Subjects
The data analyzed here were originally collected within
the DPA-ptoject (Bredidnge et al., i;jl), and are hereL?

only used fon-secondary analyses.
. - ' \f @
The DPA-project comprised 60 classes in grade 6, with in

all 1601 pupfls. It was, however, impossibie lolobtain_
complete data from all the'pupils. éhe SAW questionnaire
. wasJanswered oy 1435 p&pils, which is the number of
. _pupils on which the factor analyses are,based. Class

siZes varied between 17 and 30. o~

6 A
The analys1s of the relattonship between the HSPQ scales L;
A . : and the SAW will, however, be based\ej/; somewhat lower ,
- number of pupils; 1319-pupils answer [ both these
| questionnairés The reason for this additional attrition
of the group is that the questlonnaifes were administered

/f at two different occasions

’J Statistical analysis 8 : oY

The dajfa will /be analyzed at two levels of aggregation,

pupils~within—classes.and between classes. A third level

'schoof could in pr1nc1ple be recognlzed in the data,

Ny //%ut since only few schools Qere represented w1th more
than one class,' n\lyscs taklng 1nto account thlS thlrd

tr level. would not be 1nformat1veh . -

\
3
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Cronbach (1976) recommend that; in two-level analyses,
each pupils' score is transformed inte two components.
the class mean and the deviation of the raw score from
the class mean. Covariance matrices are then computed, - . .
using the class means for the between-class. covériance i
matr1§% and tae dev1ation,scores for the within- class

matrix; in both cases; however, with the/total nnmber‘

'of-pupils~as the number of observations. Thisimeans that the

estimates are weighted in relation to the number of

pupils, and the. ordinary pooled coyariance matrix is
obtained' as the sum of the between class and w1th1n— S
class- covariance matriceSM
An est1mate of the intraclass correggtion for a variable
can be obtained througi@forming the variance ratio for - I
the between class variance and the total variance. This 3;\“
estimate is biased; 'sinte it doesL ske into account ‘the SN

variance between classes resu ti§§ ,fbm #andom ass1gnment”.
of _pupils to- classes- (Harnqv1st-«1§ 8): However ,~ Cronbach n
(1976). argued; that pupils W1th1anlasses must ‘be . c0nSidered

as fixed;- *h class has a uniquelhlstory and therefore

it i§ ot reas ble to speculate about‘the poss1ble T
. results of anothe particular as51gnmenm Qf, pupils. "{
’ ~ i L o ‘ , .'“‘ ", Pt “::q‘ : a ?i: ; L ~
. - 5 o oo : o 4
The factor analyseshw;ll be based on scale free covariance e

matrices, in “which qach element in thg covariance matrices

for the within— and between class levels is divided with

‘the product of the standard deviations, at the pooled E"m
/c

level, for the pair of variables 1nvolved The diaQOna
contains for the between-class level the intraclas o
correlations and for the within-class level, lﬂminzs the‘
intraclass correlation. These two matrices sulf’ to the

ordinﬁry correlation mabrix for the pooled data. (cf.

‘Cronbach), "1976; Harnqv1st 1978) Thus the tot%l variance. (;mr

factor ‘analyzed at the between-class level is the sum -

of' the- intraclass corrolations, and, the remaind@r of the ,

(;

variance is analyzed at tho withlnwé]ass 18vel.

-

e

' H
The EFAP program of Joreskog and S6rbom (l976), ‘was

~used to compute’ maximum likelihood solutions, at the ‘Z



. - ‘ . _ .
within-class and between class leéels, under different
assumptions as to the number of factors, {nd these
solutions were followed by Varimax rotations. The maxji-
‘mum likelihood approach allows a statisticalqteét]of~
the’hypothesié that a certain number of commoh factors
is sufficient to account for the structure of corfelatidns.
Consiaering, among other things, the problems® in deter- ' %k\
m1n1ng the actual degrees of freedom, however, little ” B

.importance was attached to these .statistical tests.

v ‘ ' A '
g RESULTS —
“ﬂ ‘- i \ - - ) . ) ' /
. Results wil) be presented from 5-factor solutions, since
the factors iﬁ those solutions seemed to reflect dimensions
\ " of interest from a substantive point of view. Table 1

.

presents the/items with high loadings ‘in the 5 factors in

“Insert Table 1, about here

the between-class and within;class'analyses) along with
." - .= the intraclass correlations: Rather surprisingly, the.
o same items tended.to loaa highly ‘at both levéls. In the
few cases where an item loaded highly in the analy51s

‘at one level only it has been included in Table 1 anyway .

-~ . . - .

-

\

* Factor 1 is loaded highly by items measurlng attltudees
tgwarés the school and schoolwork and ‘it w1ll*be called
) tﬁéchhool factor. The loadings in the within-class
analysis generally are 2 to 3 times ‘as 'large as those .
_in the between-class analysis, but the factor 1s clearly o

eStabllshed at both levels.

3 N . . e

rl

' o Factor 2 is defined by items measuring attitudes to, and
perceptions of, the teacher, and it will be called the
Teacher factor. The loadings in the between-class- analysis
tend to almost as large as those in theg w1th1n—class ‘
analy51s, and there are very sizeable intraclass correla-
tions for mggt of the items with a high loading -in this

-

[]{U:‘ . factor. Each class had a different teacher so a large .-
. ) \ .

<



between—class variance is to be* expected, but 1t is also

3

v1nterest1ng to note that there are systematic 1nd1v1dual
dlfferences within the classes in the perception of the
teacher. ' ‘ . \

‘ Factor 3 is ?oaded highly by a group of items asking

.about the 1ndiv1dual pupll s réhatlons .to classmates,

“and it will be labelled RelationS to classmates. The

loadings at the within-class level are 3 to 4 times as

large. as those at the between-class level, and the items

loading this factor have the lowest intraclass Correlations.
R

Also factor 4 is defined by items asking about social

relations; in.contrast with factor 3,'howeVer,‘thesekitems

refer, to social relations within the class as a whele. The

factor .will be referred to as the Class relatlons factor.

The load1ngs at the w1th1n class’ levev are two times, or
A . less, as large as the loadings at the ‘between-class level,
and the 1ntraclass correlatlons are of an intermediate:

size. - ' _ -

'Factor 5, finally, is loaded hithy by items referring
,to the behav1our or d1sc1pllne of the class, and the-factor
will be called the Class d1sc1pllne factor. Both the

intraclass correlatlons ‘and "the load1ngs in the between-

class analysis vary greatly for the items loading this '
factor, but for some items they are sizeable. \
The, factor analysis thus shows that the items’ orlglnally
.classified as measuring attitudes towards the school and
the teacher each.ferm a separate factor. ‘However, the

items constructed to measure att1tudes towards classmates
in fact form 3 factors: One reflecting the individual
pupil's relations to classmates; one refle/ting soclal
relations within the «class; and one reflecting the

discipline of the Class.

.
v

- ' . ’ J' Al
These 5 -factors could. be identified at botlr levels, even
though the relative size of the loadings at the within-

]ERJ(j class level and the between-class leWel ik different for
. 2 ' -




: the factors. This appears in greater detail from Table 2
e where the amount_of variance explained by the factors at

o the two levels is shown

v

Insert Table 2 aboutdhere

In the between-class analysis the Teacher factor accounts
for most varlance, then follows the School factor, the
Llass d1501p11ne factor, the CGlass relations factor and
the Relations to classmates factor. In the within-class
analysis the School factor is the one accounting for most

H \ variance, followed by the Teacher factor, the Relations
to classmates factor, the Class relations factor and the

~Class disciplipe factor. Thus eVven though it is possible

to £ind the same factors ‘at both levels of the hierarchical
analysis, it is obvious that different sources of variance |

influence the factors differently.

To study correlations, at the within-class level and _the . >
between—glass level, between the persbnality'variables and
the attifude factors,‘S scales were constructed through
a551gn1ng each item in the SAW questlonnalre to the factor

K it loaded hlghest Statlstlcal characterlstlcs of the
scales are presented in Table 3. As can be expected the

d ) y

rd

Insert -Table 3 about here

£t

intraclass correlatlons vary greatly between the s¢ales, itﬁl
the Teacher scale having the largest intraclass correlar
tion and the Relatioﬁs to classmates scale having the

lowest intraclass correlation. The personality vaﬁﬁables,'
'characteriSt; f which have also been entered in Table- 3,
tend to rjlave\d.”IOWest intraclass cor‘relatiens;' as is cvident
from the F-ratio§ from one-way amralyses of 'variance with class
ae‘ the factor they are 51qn1f1cant however, for both ‘

. Lntrover51on and Impu151V1ty ‘

o - _
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Table 4 presents correlations between the SAW scales and

the personality variables jat the two 1evels. The correlations
have;been computed from'b tween-class and within-class co-
variance matrices which were standardized to have unitiés?

in the diagoral. - «

1

y Insert Table 4 about here

Impulsiv%ty is-the personalitngariable whicp accounts for
most variance iry the SAW scales. In the within-class -
analysis there are rather-strong negative correlations ‘

* with the School and Teacher attitude scales; this does
not to the same extent hc1d~true at the class level, so
had pccled'correlatiqgs been computed instead, weaker
correlations would have been found with Impulsivity.
In the between—class_analysis'there is'a rather high
pegative cqrrelation between Impulsivity and the Class

1

discipline scale.
4

’

The other personaIity variables yield few correlations
worth mentioning. It can be observed, however, that
Introversion both at the class level and at the individual
level is negatively* correlated with the Relations to ’
classmates scale and that there, at the class level, is
a negative correlatlQn between Introversion and the
Social Relations scale. Stability is positively correlated
with Relations to. classmates, both in thecbet,een -class
analys1s and in the within-class analysis.

IS

'DISCUSSION AND CONCLUSIONS

[

The factor ana}yses at . the two levels of aggregation
resulted in the same factors at both levels, in spite of
the fact that no constraints, cther than those dictated
by the number of factors and the Varimax criterion, were
imposed. An empirical example that the same factors arec
not necessarily found at both levels in”this kind of

analysis is given by Hidrngvist (1978).
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But it was found that the two levels contrlbute differently
to the factor variance- There are factors malnly influenced
by differences between pupils w1thin ‘classes such as the
Relations tt classmates factors and the School factor, but
there are also factors heavily influenced by differeﬁges
between classes, such as the Teacher factor and the Cla§s
discipline factor. In an ordinary faétorﬂanalysis, disregar-
ding the ierérchical nature of the observations, it would
necessaé?%? have been assumed that only‘differences between
pupils are reflgcted in the factor variance.

o

1

It appears that thé most'interesting“pattefn of correlations
with the personality variables is found at the class level:
Impulsivity is correlated with Class discipline, and Intro-
version'with focial relations and Relations.to classmates.
It is quite interesting that personality variables, which
are usually taken as purely individual measures, do show
interpretable correlatiofs also at a higher level of aggre--

-

gation.

Two intérpretations can be suggested té accdunt for'this.
In the first place it is clear that evenif assignmeﬁt'to
classes is rardom there will be differences between the
classes with respect to personality and it i§ possibie'
that even glight differences in the compbsiton of the
classes can have important effects on the flow of events
in the class. But, secondly, it must also be pointeé out
that both qﬁeét}onnaires were answered while the puéils‘
attended the same class; therefor the measurement of
personality\i;ﬂnbt independent of class. For examplej;if
a teécher places only little‘weight on the social relations
within the class, this-is aiso likely to result in a
higher mean-of the class on.the introversion scale.
g B
Since in this case both queétionnaires were/answéred
1\\while the pupils attended‘the same class it is not possible
"~ to decide whiqh»of these interpretations of the correla-
tions at the élass.level is the correct one. Ho&ever,
since there were significaﬁ%ﬁintraclass corrglations

[]{U:‘ . also for the personality variables it does seem that

<



there may be an effect of class belonglpgness on the ,

measurement of’ personallty

T

oo T ; ’ ’ ' ’ 4

e The'lgo liéms in, the HSPQ have been analyzed for class .-
effects.7There were 6nly few s1gn1f1cant 1ntraclass .

;ﬁﬁf'corr%latlonﬁ but‘fbr a group of jtems W1th Spec1f1c

- reference to the school and - ‘the class, 51gn1flcant , : }
,;i{flntraclass corgelatlons were found The conclu51on
_'wthat such items with & speclflc situational reference ‘
. “are sens1t1ve to class effects does have 1mp11cat10ﬁs
" ‘for the’ measurement of personality.

Bennett and Youngman (1973,cf. Bénnet, 1973) criticized’

"ii L the Junior Eysenck Persoralitfy-Inventory for asking - ‘
B qUestlons framed in too -general terms and they clalmed fgﬁsﬁi
that "In the school setting it seems likely that
institutional demands are sufficiently strong to- _swamp
the,effects of individual differences in personality.

In such a situation a general inventory like the JEPI

is of limited - utility anﬁ validity... It would, therefore,
seem more ‘useful to des1gn inventories Whigthave a
.clear»meaning in the particular situations encountered"
(Bennett & Youngman, 1973, p. 233). The rationale behind
this sdggestion is sound'enough, but if.proper account

is not taken of the class effects which are‘likely tc
result from s:ach an approach this may create more

severe problemssin educational research than those

caused by attempts to.measure personality without clear
.reference to context. Since classes are different, refe-
rences to specific situations will have different meaning .

,ffcr the pupils in different classes, and such differences
will enter systematically into the responses. If such
data are analyzed as individual data there is a great s
risk that spuxr ious relationships will be found between
the personality variables and other variables, such as

achievement and attitude-.variables.

To guard against such spurious relationships, and also to
study relationshgis at the class level in their own right,

the methodology emplified in this paper does seem well

anni +aAd \



Table 1

The items in the SAW questicnpaire with high loadingd in
the two-level factor-dmalyses. Factor lbadings shown are
varimax-rotated loadings from maximum likelihood solutions. ™
a2 ‘ \‘ . .
= - . o " )
Item ) ‘ . Loading ’
. L N <Intraclass
A Within, . Between correlation
. o classes classes . -
: Factor-1 ) o
T '5. It is fun'tp 9o e . w73 027 .11
C to school . )
. N . ,\‘ . o ‘ 3
. 9. It is boring to go K e = - _ \ .
* to school - A = L I 11 Y-
N 7725, I find the lessons . ‘ : RV
- boring L . .67 .29° .13
22.'Work at school is dull = N
and monotdnous | - . 67 - .29 .12
18. I think that the lessons . y o \
at sc¢hool pass away slowly ’ .58 .25 .10
6. I think that.the work on . :
the lessons is fun. ©-.61 .21 .09
29. I want to leave school .
earlier in the day . .+ .53 .21 .09
130, I think that the. lessons '
at school pass away fastly ' .+ 50 .20 - .07 - )
4. In the mornings I want to : o . |
stay hane fram school : .50 .18 .08
15. In our class the lessons . .
are fun and interesting T .48 .19 .15
21. It would be more-fun if we .
were allowed to do what we , ¥
want at the lessons SZY .23 11
11. It would be better to have ‘ ,,.) :
. a job than go to school €47 .18 .09
37. Work at school is nice and .
shows variation : ' .55 .19 .12
Factor 2
33. Our teacher is nice and kind .56 53 .36
4 :
17. Our teacher is caln and in
good temper } ' .54 .48 .30
Q 35. Our teacher keeps his/her
: o .51 410 27

RGP




Table 1. continued . o
‘%, ) .

‘, . . ' . ‘,‘-
- Item - . 3 s
' =acing . Intraclass
. Within Between correlation®
classes classes -

b 8

~ a
T 38. Our teacher treats all i
o - " pupils allke ‘ . - .47 .37 .23
‘ 10 our teacher llstens to o ' )
- our questions’ .48 .32 - .19 7/
13.:Qur teacher helps us much- 47 .3 15 //
- . . . . oo . ‘ o oa, {,;,",' ,
Factor 3 . . >7 oo
' 23. My classmates. sqj ‘ 64 .22 .07
' ’ ' ?:?/- : ’ - : A
- 19. I get enemies :ami¥s3
- classmates durm 'e-," :
breaks , . .55 13 07
) S \:. -
24. I feel forlorn at school . .54 .13 . T .06
20. All my‘c1assmates are klnd ‘
to me , : " .52 A1 .07
- Factor 4
h 26. In our class all the ,
pupils are good friends .58 - .28 11
27. In our class the pupils
help each;other N .49 .29 .14
20. All my classmates are kind ) .
to me e . .38 17 .07
39. In our class we are together ‘
during the breaks .34 25 .13
32. In our, clas< the pupils .
.contend with each other .28 .23 .12
Factor 5
- 16. In our class we neglect school
, work . .43 C .22 .13
7. During.the lessons we are '
calm and quiet ' .27 .36 .26
14. Druing the hreaks the
. pupils in our class fight .43 .13 .13
32. In our class the pupil :
:; contend with each other ‘ .37 .19 .12
40. In our class we do exactly g _

.as the teacher says .23 .24 .18




- fable 2 = Contributions of variance by the' factors in the

within- and between-class analyses. T

Within classes Between'%{gsses
' 1) e 1)
Factor . . Amount, per cent Amount 'per cent
- School 5.31 4 15 1.06 20
Teacher .. 2.75 8 _1.77 v 33. )
Relatishs to ' -
classmates - 1.73 . 5 - .18 . 3 . »
Class relations - 1,32 4 .44 oY
Class discipline .94 . 3 S .43 8-
. Total 12.05 . 35 3.88 . 72

1) The percentages have been computed from the total
amounts of_variance analyzed, 34.6 and 5.4 for the

within- and between-class analyses, respectively.

~
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Table 3 Characteristics of the scales measuring attitude

t

and pefsona%ﬁty._ B

- %

. ’ Intraclaés 1) ~
“Scale ) No of items correlation F-rdtio
j Attitude variaBles _ o ‘ e ‘\
"~*School S\ 15 .16 4.24
Teacher . - — 12 .32 11,21
_ Relations to class- ¥ ' - ot .
‘mates ' 6 .08 1.91
Class relations 3 - .17°  3.85
 Class discipline 4 .22 6.93
, : _ |
Personality variables ) :
~Introversion .14 S .06 1.42° o
Impulsivity ' 16 ;;ﬁ.o? _ 1.51
. Stability | 18 © .05 )‘ 1.25
\\\‘-/ )

1) The F-ratios are‘computed in 629ﬂgy analyses of
variance with class as factor, Eritical value F 95
(59, «) = 1,39,

-~

-
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Table 4 Correlations, between the personal%vty. riables .
" and the attitude variablesS.at within- And between-

class 1levels. -

e, - - : - - . : ‘e

Introversion Impulsivity = - Stability ™ .

. i - . : e -
. T . N

Within  Between Within Between ~ Within - “Between-
School ~ -.04 ' .06 -.38. -.16, '-,01  -.05
Teacher .03 .06 " -.32. ,=.04 ° .01 "T-.03 -
Relations to o~ T , ?: o
classmates -.27 -.29 , -.10 °© -.23 .28 .28
Class. : ‘o ' o :
relations - =.15 -.28 -.11 -.22 ©. .09 =.10"
Class - -
‘discipline .02 .07 -.21 -.34 .« 10 C-.16

mv ‘-‘
.
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