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ABSTRACT

The purpose of this paper is to provide summary data
relative to the instruments developed for analysis of in-service
institutes. This paper initiates a slightly different form of
offering instruments for use by others. Rather than presenting a
finished instrument with only summary data provided and all of the
subjective decisions made, the reader is given the opportunity to
make his ovwf decisions and, using basic data which must be requested
from the publisher, to develop his own instruments. The developed
instruments may also be requested, along with summary data such as
factor loadings, reliability, standard error of measurement and
indications of needs. The development and application of the
instruments is described, but content of the instruments is not
provided in this paper. (Author/PRj
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A GUIDE TO THE INSTRUMENTS DEVELOPED FOR EVALUATION OF IN-SERVICE INSTITUTES

by Daniel J. Baumax, Larry A, Irwian and John F. Thompson

The purpose of this paper is to provide summary data relative to the

instruments developed farianalysis of in-service institutes. With this paper,
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we would like to initiate a slightly different form of offering instruments
for use by others. Rather than presenting a finished instrument with merely
summary data provided and all of the subjective decfeions made,.we would like
to offer the basic data, allow you to make your own decisions and, using this
basic data, develop your own instruments. At the samg'time, we offer our revised
instruments which are in the mode typically offered--that is, we will provide
instruments in the form that we intend to use'along with summary data such as
factor loadings, reliability, standard error of measurement snd_indi@etiens of
what ge’feél we are measuring. This may or may not agree ﬁith your particular
needs. If you are engaeging in a major effort where the expense involved is
justified, we would like to recommend that you come to quide: and spend a &ay
or two examining the basic data that we have on each item, including the items
ihéﬁ we have rejected. :We eneauraga you to éaka ybur own set of decisiona as to
ﬁh;gh items should be-uséé;én& which items ahould:hﬁt, 5ﬂd how the items should
befgrouped§~r | | c 7 | |
v-f;‘Hefa;évér§ mﬁ§h'aﬁéééﬁbfstﬂé pnl§i§iii£y~éfﬁﬁltiﬁié 1§:é§§rét§€;on3,of

- theempirical dsta. -We are also’aware of how the subjeceive ;Iudgme.ntsmade in

fﬁﬁgst'°ligﬁiﬁg}ﬁﬁiéhfiﬁéﬁé~§f§'réfaiﬁéa’aﬁﬂlﬂhiéﬁ i;émgf&?efﬁaﬁrésh~afféet the

n addition to the empirical data, preference for

ters into & decision to retain or reject
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decision made. By offering you the raw data, we are cffering you the chance

to make your own decisions based on your own biases. If your situation dees ,
not warrant your spending money on the examination of the basic data, we believe -
e TE

that we have made a reascmable judgment and have a very respectable set of imstru- |

ments that can be used as 1s. We suggest that persons desiring to use them-as

é‘t P . .
is write and ask for the revlsed 1nstruments.r These are. the instruments. that ;“ﬁ

!!:A—-ﬂ]
B

are being used dur;ng the 1969‘7Q evaluation. . . . . . .

"o‘, <

Each year we intend to. add items and pérhaps questionnaires or: instiuments.

As we add them, thes& Othér questlannaires or 1ﬂstruments will also be available

alang with the emplrical data that we gather on them.  Most of these instruments
are in the affective domain and, therefo:e, are supject to interpreptation and
- B S R N Co e : )

also subject to changes due to history and other variables. As the years pass

events happen that ehange tha_respanse patterﬁs to these instrumeats. Therefore,

especially it the affective damaln,;xeep in mind that we intend a continuous

process of updating and rev151un.a This will be an evalutianary process, Lo
The mgthcd used to develcp thesa lnstruments was f;rst to cpnst gct -a- data

matrix. We obta;ned cansensus on 32 quesricns abaut institutes whiﬂhqwauLd 2 =

IR SIS § RS

‘=af intereﬁt to us., A few examples of the sort cf questlcndwe .¢hose .are., the :
; P00 AR L.

‘ fo11awing. "Has teacher behav1ar changed?" "Descrlpﬁlon.cf teaghers ~sengitivity

At SHATIRE A B RESCRNR T IS

to student needsﬁ "Teachars abiiity to teach earth science cgursesi ;ng -

e,

These sesg;cﬁs




The next step was grouping the items by respondents so that all itemg to

be answered by the institute participant were grouped together, all items to

be responded to by the administrator were grouped together, etc. Each group

now will be referred to as a questionnaire., Thus we have the participant ques-
tionnaire, the administrator questionnaire, the student questionnaire, the super-
visor questionnaire, teacher questionnaire, institute evaluation inventory, and
earth science attitude inventory. Any individual instrument was not homogeneous
but consisted of several different questions being answered. Thus, analysis by
questionnaire would not be a logical activity.

| Analyses were by question from the original data matrix. TFor the remainder
of this paper, the group of items referring to one question will be referred to
as a subscale. I would like to emphasize that the analysis is by éubsgale.

No analysis was run on the teacher questionnarie as a gquestionnaire, nér‘wag
‘there an analysis run on the director questionnaire. Analysis was by subscale. .
OQur unit in most of the analyses was the participant. The responses of the
students were grouped by participant’and analyzed by participant. Twenty-seven
of the subscales were such that we cnuld use the participants as the unit,.

:Dn the 27 participant subscales, we had a:-total of 379 items. No analysis was
":un on the 379 items as a g:cuﬂ.k Five subscales were apprcpriate to the institute
.as Ehe.‘unit and were analyzed in a, seParate 3ruup See Table 1 for summary
,i¥statistics on these 32 suhscales. HIhere were 96 items with the institute as

r, the unit cf aﬂalYSis.aﬂ;ﬂw'ﬂ?f'

l. ﬂur sample popularion of participants was. 75Q.»>We randcmly sampled one-third

o ceachfinstitute and ubtained"completeires‘onses an 214 participants. Etudents

2 per science class._ Thus, a teacher

J  “;715 student response sets.v,WE
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institute directors and institute instruectors were not reduced by sampling. We
used all of the institute directors and all of the institute instructors in the
questionnaires directed at them.

All item analyses were run on the computer program Fortap described by

Frank Baker in Educational and Psychological Meadsurement, spring 1969. We obtal is

the program:from Dr. Baker and made modifications to input and output sections.

. We did not alter the basic computation package. After making our modifications,
we did confirm the computational accuracy of the program by running the BMD
analysis of variance program to confirm the Hoyt analysis-of the variancée reliabii
estimate. We also ran the BMD program on Pearson product correlation to.compar=z
~with the point bi-serial correlation in the Fortap Program. Th? Hoyt reliabilitic
checked identically. The correlations were within the expected agreement range.
From the Fortap program we wérefagle to apply the Hoyt estimate of feliabiiity,
the bi-serial correlation between item response and total score, ‘the mean and
standard deviations and the number responding with each option to each item
for eéch subseale. On aﬁnumbef~of the subscales we ran fsctor analyses using
théfBMD g:égrém'férrfagtcf exXtraction emplcyingisQuateﬂ—mulEiple'écrreiétiaﬂ
as‘ésﬁiﬁaﬁe;éf,éﬁmmunélity.lity¢‘We followed this:factof-eiﬁfabfioﬁfﬁiﬁﬁ the

’eﬁliQuerrutatign sﬁggesEed by Harris-Raiser as programed at tﬁégﬁﬁiﬁéféity of
jWiscoﬂsin}'7Thaﬁéblique}prégfam‘wés:éléé?furnishedito uésby:Fraﬁk‘Bakér;‘ We

are’ reportlng the pattern matrix frcm the abllque sclutian as our factcr lcadlngs-

 ‘As a check on aur factar salutlan,Awe selectad what we . felt was the most dlverﬂﬁa*




=5=

program came out as Factor 5 in the other program, the items defining factors
were the same. Si@ce there was no difference, we did not continue to run ths
Tryon and Bailey §rogram on the other analyses. All of the problems then were
run with squared-@ultiple.carrelatians as communality estimates in the BMD ?riucie
pal component factor extraction program followed by the oblique sclutiaﬁ of
Harris-Kaiser. A sampla of the factor loadings on one of the subscales is included
as Table 2 of this report. We have included in this table a number of loadings
that are too small to be interpretable. Only the small<st loadings, those less
than .1, were omitted from the table. By b,img inclusive in this manner, you
will be able to make some judgments regarding our interpretéﬁi@n of the analysi:.
This is the sort of table that we will provide unless yocu specifyfathe:wise.
We do have the full data matrix and the full structure matrix, as w21l as the
original orthogonal factor extraction available. |
One concern when we are cambining information from different sources is
that the different sources might intfcﬂuce blas ﬁo the data. We need to indentify
the different sources ané the items coming from each source. If bias exists,
the different sources would come out as different factors in the factor analysis
This would also show up to some extent in the item analysis in that the correls-
| tions of respnnses with tatal score wuuld differ by groups according to the
:_saurce of the items. By having 1nfarmatien from diffarent saurces, we are alsu,

in effect, running a validity cﬁerk between sources. Data 13 prnvided regarding

these two related questians.; We feel satisfied with he results.

fi“Since each cf the subscales gonsisted of items direeted toward a single A

tlifgt ei‘envalue was 13 85*'the secnnd o
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our ltems were measuring a single question rather than being divided among

sevaral guestions. .Where we dé have meaningful second or tﬁird factors, they

.can be ‘interpreted as méssdting different éstetté‘of thegéinglé,.primarf question.

. It is conceivable that some of the'sattndary:factcté are merely reflecttng

sentence or grafimatical construction of the item. : |
Validity of instruments is always a primary concern. Brief meation ﬁgs

- mdde of vdalidity in tﬁe'lastisetticni Our aim has been.atd ééntittaéitgpte a

validation' by comparison with recognized instruments. One pratlém'entcuﬁtered

here is the lack of good instruments to use in establishimg validityi 'Thére are

‘several ‘instruments that we would like to have comparisons with and we are

attemnting to perform those’ ccmparisons in our continuing prcvram Aﬁcther

means of establishing validity is to have an 1n-classroom observer m&king gudgﬁ

ments during the ‘institute. This is a very Expensive pracadure and is subject to

considerable variation, depending upon the partiCular bias and subgactivity of

the cbzérver emplayed, In the'meantime,rwe feel that we do hava a reasonable

crasé—ﬁaridationtcﬁeck in‘thé*éompariséﬁé.oﬁ tétjngs by thérparticipéﬁté;.ty the

students, ‘by the gupervisors, by the di;ector of the institute and hy the instruc=

tors in thEZinstitutes; Certainly this method has advantages in some respects

S

'aver the bther methads of Establlsh;ng va;idity We feel that we &c havé ggad

tad -

agreement between saurces. If yau ‘can prcvide ccmparisans with other lnstruments

‘;ar cher means Gf validattgn}'ft wauld be: very happy to EKChange informatian with

yuu‘ We are very much interestau ;n cbtalnlng valldatlan infnrmatinn.‘r_

"",-:rh! rellabilities. - All of

,,We had

i
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appreciable numbers of responses were omitted and running the remainder on the
usual program. It was suggested that we should not =score those items that were
omitted. Since omitting an item is equivalent to scoring it zero, this is not
usually possible, especially on a scaled response item. For example, in a case
where you have responses scaled from one to five, scoring the omlts as zeros
is a serious error and puts the response to the far end of the scale beyond
the one. On a scale response where one is an extreme response to one end of
the scale and five is an extreme response to the other end of the scale, the
zero then puts us beyond the extreme. This is not a reasonable interpretation
of an omitted response. It makes logical sense to put an omitted response in
the middle of the scale rather than at an extreme position. In our scoring
we have used this middle position as the weight for omits and obtained an item
analysis refleecting the group responding with omits for each item.
Our present practice then is initially to score all omits at the middle
of the scale for that particular item. We then examine the item analysis and
follow this by weighting omits with the weight attributed to the group most clos~
- matching the omits in their total scores. Let us look at the mechanics of this.
~We initially score omits with the middle nf the scale response. In the item
~analysis we gét a correlation, a bi-serial correlation, of omitting that item
kwith total sccre._ We also getvbi;serial correlations between each of the
r;other responses ‘and tatal score, If the carrelatlon between omits and" total
H'jscare is perhaps =.2 and the carielation of the tot&l sgcre with respanae - ;
le. 4 is ap "¥$£§;§2%5235ﬁ:'Wéu1d tnen assign weight ‘to the omit that is thev ' 'E{

‘,flsame as the weigh 'assigned to response 4.» 

'?51?' Since the quant vy da a;“vailahlé is ao‘large, please be specific in‘”

t'blanket distributicn S =B

; fFor a summafy of th? ;;A 
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results from use of the instruments, see the érticle, "An Evaluation of 26
/NSF-Funded ESCP In-Service Institutes," by John F. Thompson, available upon

request from the Earth Science Teacher Preparation Project (ESTPP), P. O. Box

i _ - . o
§ Boulder, Colorado 80302. Copies of the instruments and further specific data
i

% can also be obtained from ESTPP. :

5




TABLE 2

PATTERN MATRIX (A)
(SUBSCALE 9)

Variable

2 : .19 .13 .18 .17 .26 .28 .26 .26
3 | .88
4 .87
5 .10 .80 .14
6 +15 .64 .12 .20

7 .02 | .67

10 .76 ~ .11 .10

11 .54 ,13 o L1 Y

12 .15 o .54

13 - .13 .16 .18 .58 18 .12 .21 .10
14 09 .11 a7 .5 .21 .23 .18 '
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