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ABSTRACT

The report determines the characteristics of the
High School Characteristics Index (HSCI) both as a group and person
measuring instrument. Four objectives are listed: (1) determine the
ijtem characteristics of the index as a group measurement instrument
by using the ratio between means variance to within means variance as
an index of item discrimination; (2) contrast the above analysis with
the inappropriate procedure of item scale correlation and the
correlation of the item m2ans for the total group with the mean scale
scores as indices of item discrimination; (3) estimate the
reliability of the index both as a group and person measuring
instrument; and (4) check the hypothesized factor structure using
multiple group factor analysis. The index was administered to 33¢€%
junior and senior students in 16 Iowa high schools and tested as to
item discrimination, reliahility and factor analysis. Findings
indicate that the HSCI should not be used as a measctrement device to
assess similarities or differences between groups of individuals. The
index can be used as a measure of individual rather than group
difference. [Not available in hard copy due to marginal legibility of
original document. 1 (Ruthor/MNC)
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INTRODUCTION

The High School Charawcteristics Index is designed to assess

student perceptions of their high school envivonmsnas. The Ln-
strument congilsts of 300 true~false items. The items refer Lo
teaching and classroom activities, o rules and regulations, to
sehoold organizations, and to features of the buildings an!
grouwnds, ste. The high school enwireoment is desoribed in terms
of 30 scale scores which are ylelded by thae 300 dichotomous

items. Definiticons of the scales appear in the Appendix.

PURPOSE

Phe HSCY has, in the past, been uwed in seveval different
raaezren aituat ione . Por example, (F Bas beon ngad o anueey:

At andbedctual 'S peleRprioms GE Lhe ©owaAouikenh S oDmgad s nt
wiidy hiz assessed needs. In severa: ingtioaces the HECL has been
used not as s Individual measoring instsusent but to sssess and
wompare the perceptions of groups of studeants Lrom differenc
clagges or high schools.

The purpose of the rasearych which led to the pregentation
of this paper was to determine the characteristics of the H5CI
hoth as a person and as a gmmup‘mmaguring instyument. It seomed
uniikely that a messuvement in&ﬁéﬁm&nt such as this couvld yield

meaningful data when applied to both situwations., In ordeyr to




assesg differences in pevception among individuals it is neqg~-
esgary to constyuct iecems which discriminate one individualls
perception from those of another. Thus, if the items comprising
an individual measurement Instyunent are disoriminating, congid-
erable variance wonld be expected within the group of individuals
being measared. If, on the other hand, the instrunent is em-
ploved o assgess differences in perceptions of groups of pecple
the items must discriminate between the perceptions of members
of one group from those of another grouwp of individwals. Thers-
fore, one would expect low wvariasnce within group menbers byt a
relatively larger variance betwzen groups. The two uses made

of the HSCI, individuval and group neascremens, are at crosg-
purposes. The current study weae undertaken to determine the
most appropriate employment of the HSCI.

in brief, the obijectives of tLls study were to:

3. Determine the itewm chavacteristics of the HBCI as a
grdup measurerent instrument by using the ratio of between neans
variance to within means variance as an index of item
discrimination. :

2. Contrast the above an&lywiﬁ with the inappreopriate
procedure (for group instruments) of ltem-soale correlation and
the correlation of the itemr neans for the tokal group with the
wean scale scores as indices of item discriwmination.

3. Eatimaté the rellability of the ESCIL both as a group
and as a person measuring instrument. The former assesament Lo

be done via analysis of variance, the latter by the coefficient

P e Wy




a2

alpha estimate.

4. Check the hypothesized factor structorsa naing multiple
geoup factor analysis. Contrast the results with those obtalned

utilizing principal axes with Varimay rotation.

PROCEDURE

she High School Cheracheristics Index wes adwinistered o

3365 junicr and senior students in 1% Towa algh schools,

A. ITtem Discrimination - The ltems were Flrat analyzad Lo

determine whether or not they were useful in disorininating the
yesponses of one high school group Erom those of other groups.
Analysis of variance procedure was used as an index of item
disorimination. The variasce within each of the 16 guoups val
computed, suwmed, and averaged o obhain the average wivhin
peans variance. The total variance, l.€. the varianes owver all
groups, was obtained. B ratic of average within group vavi:nce
to total varisnee was vielded by dividing the formey into the
tetter. This is a more conservative orlteriim of gsalection than
a atatistical significant ¥ retioc of within o between waxd.ine,
whis latter ratio approaches a cieltical level when where s &8
feow as one hundred people in a2 sample, e.g. wwenty groups 0
five persons each. Altheugh it would, in mwont instances, b
unlikely that such small groups would sxist in the meagsurem:int
situation this example nevertheless doss show that st wlistical
significance is not & rigorous enough eriteris for ltem selec-

tion. Por this wveason a total variance/within garlance ratlo

e res st mo——
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of 1.2 waz selected as the point below which items wouid be
identified as "bad,” i.e. non-discriminating ltems, abovs which
the jtem was congidered a “good” item, i,e. &n item which was
useful in helping to discriminace among groups. While we would
1ike to hawve the ratio as high a3 posgsible, & ratio of 1.2 vas
considersd minimal since of the total variance 17 percent iz
between group variance and 83 percent withla group variance.
Out of 300 items on the HSUI there were 22 itews which met this
criteria of ltem discrimination. Fifty of the items yielded
ratios equal to 1.l or sbove. Rakios for tbe remaining itens

were below 1.1. The evidence is ¢lear that the HSCI cannot be

employed to detect differences between groups of students in
analyzing their perceptions of vavious scheol environments.

Ttems were also analyzed in regard to discriminating botween
the responses of ladividuals. The point-biserial correlations

between items and the respective scales werxe computad. Prior to

viewing these correlations the relisbilities of five HECI scaies
were calculated in orxdexr %o gain an idea of the size of correla-

tiong to expect. They tended to be low, consequently it oway

e,

apparxent the corxrelations would also Zend to be somewhat LTower

than desirable, especially in wiew of the fact that eacbh scale

PR

only consists of ten items. The average item-scale correlations
and reliasbilities of the first five scales are listed in Table l.

The range for all item—scale correlations was From s «.027

to .551. A summary of all correlations is presented in Table 2.

It should be noted that the correlations presented here have

s s e R . e e et | r



Table 1.

Average and range of item-scale point biserial
covrelations {uncorpooted)

s

Lahdl =, ] v Race s AL g Nl

SCALE AVG. CORR. BANGE RELIARYLITY
1 » 408 o 260519 TOE
2 « 341 W A61-. 4272 561
3 » 293 082372 611
4 404 274,454 679
5 431 +318-.491 « 149

not baen corrected foy the biaspess which is present dne to the

fact that the item is pert of the respectlve scale sonre wish

which i¢ ils corpelated.
may be the agtual situaticon,

axe highest represent the "good" itema.

Thus they ara zomewiat hlgher thar what

The corveched corvelations whkich

of above .20 are generally gsought,

Cosrached corealations

Table 2. $umm&k§,of iteuw~scale corrvelations {(wnoorregted)

CORRELATIONS FREQUIROYT

» 50 thyourh .59 3

o 40 " - 49 74

30 " . L3

» 20 v .29 71

o 10 " o 1.2 15

4 " .09 2
Neg. Cory. 1

O e e

AL B TN N




Another approach which was used as an index of iltem dig~-

crimination was that of correlating average item scores with
average scale scores for the groups. Thig procedure was carried
out on only two scales since it is not asz apuropriate for arcups

as 1s the analysis of wvariance method.

Table 3. Sunmary of awvyg. item -~ avg. scale s¢ore correlaticons

-

CORRELATION SCALE 1 SCALE 2

90+ 1

.80 through .89

.70 " W79 3

«60 " «69 2

« 50 “ »59

.40 " .49

30 " »39 1

20 " .29 2 3

<10 “ <19 2

.00 " w09 1 4
~ o L0 v «.0l 1

' B. Reliability - Scale reliabilities of the HSCI when

used as a group measuring instrueent were not calculated due to
the fact there were so few items which were discriminating. No
gcale contained more than “hree of the coriginal ten items which

could be used to discriminate between groups. Several scalas

©
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contained no discriminating items. The magnitude of ths awverage
reliability for the scales car be egtimated by obteining the
reliability eoetiscient fTors Lod booal et 1200 ateme’ amd on
timating the reliability for a tesi 1/30 as long. This conputa-
tion resulits in an expected average sgcale relizbility of .308,
It can be concluded that the reliability ccefficients, when the
HSCT is used for group measurement, sre not sufficiently high,
for most if not all scales, to warrast the’s use in basgic
research and/or applied situwations.

Reliabilities of the first five scales, when the HSCI was
uged as a person measuring insctrument, were estimated using the
coefficient o estimate. Tnese relliabilitliss are presented in
Table 1. These reliabilities are relatively low for the scales
to be used for other than basic research.

Employing analyslis of variance procedvres the weliability
of the HSCI as a group measuring instrument was estimated.

This reliability coefficient Las ne practiced wtility sincse the
entire test has no score. Scale scores are interpreted but
there is no overall test score. The reliability was cowpubed

to serve as an example of the appropriatencss of computing
reliability uwsing analysis of variance procadures. Scale score
variance within each of the 16 groups was first computed. These
variances were summed and averaged to obtain the within group
variance over all scales. Each withln group wvariance (mean
gguare) was then multiplied by the respective degree of Ireedom

for that gxoup to obtain sums of sqguares for each group. The




8.8, for each group were summed to obtain the within sums ¢ f

squares for all groups. Total sums of squares were obitained by
getting the average scale variance for the entire sample and

then multiplying by the respective degrees of freedow. The
between qgroup sums of sguares wore obtained by subtraction of
within 8.8. from total 5.8. The between and within groups mean
squares were obtained in the usual manner. The reliability was
caleulated bj summing the within and betwesn group varlance i
v %WM%W% U—awwwwﬁo
ocbhtain an over’ all test reliability of .933. The valves obtained

are presented in the ANOV table in Table 4.

Table 4. Reliablility of the HSCI as a Group Measuring

Instrument
ANOV o
Source 5.8, def. M.8. E£MS
Total 21,260.48 2,364
Within 19,838.99 3,348 €.32 Jg*t L™
Between 1,421.49 15 04,77 TS HOLHLT

Reliability = % o emaBed3 = L0323
£ ot + opf | Go3T % 86.45 »

C. Factor Analysis ~ Another psychometxic approach under—

taken was factor analysis of the scales comprising the BSCI.
The purpose of this analysis was to determine if the scales
actually measure different aspects of student perception o: do

some of them measure essentially the same thing. “Thirty factors
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were gsought from the 30 scale scores using thwe principal axis

method of analysis. The majority of scales Loadod heavily on ?
the first factor. This factor alone accounind for 35,39 perient

of the variance. This msans that the scale: tend to b2 measuring

the same thing. The first four factoxn acoiunt For over BLiywiy

percent of the variance. It took twenty~-two Fackors £y acconnb

for 26 percent of the remaining variance. Kol the scalos beun

measuring separate aspects of the perceived cavivonmenz one

would expect to obtain thirty factors which would more egual.v

account for the vayiance. Instead for measursment pursoses he

thirty scales yelld only four factors. ;
The factors were not rotaited as originally planned since

the majorlty of items comprising the scales are poor. With poox

items the scales are questionable. fThore wers not enoungh geod

items to check hypotheses as to the corngtrucis bueing measured.

|
j
CONCLUSION u
The L£inal conclusion to be drawn is tha: the HSCI should
not be used as a measurement device to assess similarities o w
differences between groups of individuala. Any study in which
it is explicitly or implicitly indicated tha: groups of high |
school students differ or do not differ in whelr resposnses cn
the HSCI as a function of their group mewbership has likely
generated arroneous conclusions.

The scales of the HSCI can morxe approprlately be used g

neasures of individval than of group differences. SHowe itews

s rone e > st
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need to be replaced with "good" items. The reliability coeffi-
cients of many of the gcales are sufficiently large to warrant
uge in basic research but are of guestiorable magnitude for use
in applied situations.

Certain steps need to be taken to develop & more useful
“instrument for measurement of groups of high scnool students.
For example multipoint items need to be written to replace the
dichotomous items. This would aid in improwved item discrimina-
tion and scale reliability. Items which do not discriminatse or
discriminate poorly need to be discarded. Xeep in mind that a
test of around 150 items is approximately the length desired,

A test oi this length can be administered in ons class period.
The factor structure of the revised inﬁtxﬁment needs to be

determined with the goal of arriving at four oy f£ive scales.
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APPENOIX

Need-DPress Scale D@fiuitional

Abagsement--ass Assurance: seli-dspreciation versus
gelt-confidence.

Achievement: striving for success through personal
afLort.

rdaptabllity—-~dfs Defengiveness: acceptance OF
criticism versus rasistance to suggestior.,

affiliation-~rej Relection: ILrisrdliness versus
unfriendliness.

Aggression--bla Blame Avoidance: hostility versus
its inbhibition.

Change~-—sam Sameness: £lewibility versus routinoe.

Conjunctivity--ds] Disjunctivity: planfulness
versus digsorganization,

Counteraction--inf Inferiority Avcidance: restriving
after fallure versus witndrawal.

Deference--rst Restiveness: respect for avthority
versus rebelliousness.

Dominance~-tol Tolerance: ascendandy versus

forbearance.

Ego Achlevement: striving for powsx through gsoelal
action.

Emotionality--pic Placidity: expressiveness versus
regstraint.

Energy--pas Passivity: effort versus inertia.

Exhibitionism--inf Inferiority Avoidence: attention-
seeking versaus shyness.

Pantasied Achievement: daydreawms of extraordinary
public recoganition,

Harm Avoidance--rsk Risktaking: fearfulness versus
thrill-seeking.

Hananities, Scocial Science: interests in the human-
ities and the Social Sciences.

Impulsiveness~~del Deliberxation: impetuousness
versus reflection.

Narcissism: wanity.

Nurturance—--rej Rejection: helping others wexrsu:
indifference.

Objectivity~-pro yrojmchivigxs detachment versus
guperstition (Al) oy suspicion [El).

1Stern, George C. Scoring instructions and ceollege nosms.

Activities index and college characteristics index. Pgycho-
logical Research Certer, Syracuse, New York. 1963. Pp. 2-3.
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Order--dso Disorder: compulsive organization of
T detalls versus carelessness.

Play--wrk Work: pleasure~seeking versus purpose-
fulness.

Practicalneﬁs~mipr Impracticalness: interest in
practical activities versus indifference.

Reflectiveness: introspective contemplation.

Sclence: interests in the Natural Sciences.

Sensuality--pur Puritanism: interest in sensory
and esthetic experiences.

Sexuality~-pru Prudishnesg: heterosesual interests

versus their innibition.

ngplicationmmaur Autonomy: dependency versus
self-reliance.

Understanding: intellectuality.

Presented at ABRA 197




