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INAUGURAL NOTE

The issue begins CEM’s Philippine Journal of Educational Measurement.
With this comes our first effort to provide our member schools with the
professional and technical issues that are relevant considerations in educa-
tional testing. The idea is to inform, stimulate, and challenge perceptions
about the reason, process and consequence of tests.

At no other point in the history of education in the Philippines has testing
been at once the subject of praise and doubt. The praise borders on the
excessive expectations that testing’s advocates have for what tests can do.
The doubt stems from the perceptions people have about the ability of tests
to do what they have been promised to do.

This publication is meant to distill the essence of what is current and helpful
in testing. In this regard, the Journal must take the lead by getting into
current issues in measurement in the spirit of disinterested commitment and
a willingness to stimulate public discussion of schools’ testing concerns.
ABRAHAM 1.i FELIPE, Ph.D.

President
Center for Educational Measurement
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Research Studies
nC
Tests

A. CET

BASILIO R. ILEDAN
OLIVIA G. ILAGAN

any school setting is to help guidance coun-

selors, teachers, and other school officers cope
with placement, selection, classification, and diagnostic problems relating to the
academic performance of students. The minimum requirement for any test to be
useful in such decision-making activities is an empirical demonstration of its relia-
bility and validity.

The validity referred to here is either predictive or concurrent validity. Techni-
cally, validity is expressed as a bivariate or multi-variate correlation coefficient of
test scores and academic grades. The predictive validity of a test is investigated
when it is used for selection purposes. Then the primary interest is the efficiency
of the test in forecasting any measurable academic performance.

For a test to be predictive of performance in a particular school it should de-
monstrate the capacity to measure some abilities being rewarded in that institution,
the reward being in terms of achievement grades. The higher the correlation be-
tween grades and test scores, the more confidence can be placed on the test as a
valid predictor of academic performance.

Evidence of concurrent validity is sought when a test is proposed as a substitute
for some information on the skills and knowledge that students are expected to
possess at a given point in time. Thus, the magnitude of the correlation between
test scores and the contemporary criterion chosen such as grades on a specific sub-

Iﬁlhe primary purpose of standardized tests in




ject area (e.g., scores on the Chemistry
Diagnostic Test and final grades in high
school chemistry) is the measure of the
concurrent validity of the test.

The College Entrance Test, or CET,
was the first scholastic aptitude test deve-
loped at FAPE. The test was adminis-
tered in 1971 to 45,000 students from
private schools in 15 regional test cen-
ters all over the country, and to about
120,000 students in 1972 in 26 regional
test centers. During this period less than
10 studies were undertaken which dealt
with the predictive validity of the test in
the different schools which used it. Most
of the studies were done by graduate stu-
dents who used data from institutions
affiliated to the FAPE testing program.
Correlations reported in the specific areas
of English, Mathematics, and Science
(Boncale, 1972; Goyena, 1972; Gumban
and Iledan, 1972; Kerr, 1972; Laurico-
Ignacio, 1972; Nazareno, 1972; Ravelo,
1972) ranged from .09 to .88. The cor-
relations obtained between the CET over-
alt scores and college averages ranged
from .17 to .53, showing that on the
average CET scores were better predictors
of college performance than high school
grades. Multiple correlations of high
school grades, CET scores, and college
grades ranged from .33 to .84.

The trend was that low validities were
obtained on the CET in highly selective
schools and high validities in average
schools. This is partly a function of the
fact that in item selection, item difficulty
levels around p = 0.50 were used based
on a general population of students. The
samples came from the following schools:
University of San Carlos, St. Paul Col-
lege of Manila, Ateneo de Manila, St.
Scholastica’s College, Maryknoll College,
St. Joseph College, College of the Holy
Spirit, De La Salle University, University
of Baguio, Columban College, Holy
Angel College, Philippine School of Busi-
ness Administration, Regina Carmeli, San
Beda College, and Notre Dame of Jolo.

Plans for further research on the CET
were set aside in 1973 due to the involve-
ment of FAPE in the development of the
NCEE, the nationwide testing program
promulgated by Presidential Decree No.

e

6-A. During this period the groundwork
for the development of other FAPE tests
was laid out. But being the first product
of FAPE’s efforts at test development,
there is a lingering sentiment over the
CET. The question often asked about it
is: “How valid was the CET over the
years in the schools which elected to use
it? ” Only a major study will answer this
question but which is not likely to be
undertaken.

Out of curiosity and sentiment, how-
ever, a small sample of 129 students who
took the CET in 1973 was obtained from
the 1976-77 population of senior col-
lege students at the College of the Holy
Spirit, an exclusive school for girls. Each
student in the sample had three sets of
information: fourth year high school
average, CET scores, and three years of
college grades. The high school average
(HSA)and CET overall score (GSA) were
correlated with college grades (GPA) by
course and by level from first to third
year. The results are presented in Table 1.

Table 1 GPA, HSA and GSA Intercorrelations by Level and
by Degree Program, College of the Holy Spirit

GPA x HSA GPA x GSA
Degree Sample | HSA x
Program Size GSA
Yrl|Yr2|Yr3|YrliYr2|Yr3
Med. Tech. 30 24 | 45 | 27.] .24 | 66 |F.51 J.35
AB-BS Com. 58 21 19712331 F10ilids|e 382 s
Fine Arts 41 .02 28 | 12 | .17 | 58 | 48} .19

Table 1 shows low correlations be-
tween high school averages and CET
overall scores (HSA x GSA). A compari-
son of the correlations between college
averages and high school averages (GPA x
HSA) on the one hand, and those be-
tween college averages and CET overall
scores (GPA x GSA) on the other indi-
cates the CET to be a better predictor of
academic performance than high school
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grades. Note that the correlations be-
tween college averages and CET overall
scores decreased across the years except
in AB-BS Commerce where there is an in-
crease from .38 in the second year to .42
in the third year. The differences in mag-
nitude of the correlations were found not
to be significant between first and sec-
ond year but are significant ( @ =.05) be-
tween the first and third year. This de-
crease in correlations may be explained
as the result of the increasing concentra-
tion of the students in their major fields
as they progress from year to year. This
means that the CET was useful for pre-
dicting college performance at most dur-
ing the first two years of college because
of related content in both predictor and
criterion, but no longer useful in the
higher years for some degree programs.
This is best illustrated in the Fine Arts
course in which the correlation of .58 in
the first year decreased to .19 in the
third year. From subjects like English,
Mathematics, History, and some art and
design fundamentals in the first year, stu-
dents in the course progress to subjects
like clay modeling, sculpture, poster and
textile design, and cartooning in the up-
per years. Also, no significant difference
was found between correlations across
courses in the first and second years.
This means that in this particular school
the CET was equally predictive of the
academic performance of the general po-
pulation up to the second year. Table 2
below shows the multiple correlations
obtained when both high school grades
and CET scores were combined as pre-
dictors of college performance.

Table 2 Combined Predictive Validity of High School Grades
and CET Scores in the Ist and 2nd Years of College

GPA x HSA x GSA
Degree Program
First Year Second Year
Medical Technology =73 .53
AB-BS Commerce .46 41
Fine Arts .64 .49

The CET item file became the source
of the test items which went into the
tests developed for the 1973 and 1974
NCEE. Data gathered on approximately
300,000 college-bound students who
took the first NCEE was later written up.
These included studies on demographic
variables and institutional profiles done
at the Guidance and Testing Division and
the Educational Data Bank of FAPE,
respectively. The latest study done by
the CEM staff consists of five volumes
entitled, “Profiles of the 1973 NCEE
Examinees.”

After the NCEE, FAPE undertook the
development of the following tests: Phil-
ippine Aptitude Classification Test
(PACT), College Scholarship Qualifying
(CSQT), College Scholastic Aptitude Test
(CSAT), and Diagnostic Tests (DT).
These tests have been in the field for the
last three years and, therefore, a lot of
data can already be gathered on them.
The problem of course is the validity of
the criterion measures that will be used
in validating these tests. Results of some
preliminary studies are discussed in the
succeeding articles.
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B. CSAT

AURORA P. MINA
OLIVIA G. ILAGAN

This initial CSAT validity study is lLi-
mited to the Adamson University, a mem-
ber of the Center for Educational Mea-
surement (CEM). The study investigated
the validity of the CSAT in predicting
the academic performance of freshmen in
three courses, namely: Engineering, Ar-
chitecture, and Accounting. Specifically,
it tried to answer the following ques-
tions:

1. Howvalid is the CSAT in predict-
ing college freshman perform-
ance at the Adamson University?

2. How predictive is the CSAT
compared to the NCEE?

3. Howyvalid is the CSAT in predict-
ing performance in the different
college subject areas?

The above questions are answered by
testing the following hypotheses:

1. The correlation between college
grade point average (GPA) and
CSAT composite score (GSA)
would equal or even exceed .30,
the minimum value considered
adequate.

2. The CSAT GSA is a better pre-
dictor of academic performance
than the NCEE GSA.

3. There are significant differences
between CSAT and NCEE com-
ponent scores in predicting per-
formance in corresponding col-
lege subject areas.

4. Multiple correlation indices ob-
tainable in predicting college
freshman GPA from the combi-
nation of CSAT GSA and NCEE
GSA will be higher than the cor-
relations obtained using either of
these predictors.

The sample was limited to the fresh-
men of the Adamson University who
took the CSAT in 1976-1977 as required

Table 1. Number and Per ge of “I plete,” “Dropped,” and “Not Taken” for Each Subject Area
in the Freshman Year at the College of Engineering, Adamson University (N=1033)
Subjects Incomplete Dropped Not Taken Total
N % N % N % N %

English 1 34 33 6 0.6 52 5.0 92 8.9
Humanities 1 26 2'5 11 1.4 53 5.1 90 8.7
College Algebra 1 53 5.1 28 27, 40 39 121 11.7
Plane Trigonometry 47 4.6 21 2.0 39 3.8 107 104
Chemistry Lec 1 47 4.6 67 6.5 29 28 143 13.8
Chemistry Lab 1 47 4.6 19 1.8 46 4.4 112 10.8
Engineering Drawing 1 122 11.8 9 09 79 1.6 210 20.3
English 2 54 5:2 25 24 131 “129 210 20.3
Humanities 2 29 2.8 6 0.6 186 18.0 221 214
Anal. Geometry 22 2.1 53 5.1 467 45.2 542 525
Solid Geometry 61 59 63 6.1 384 372 508 49.2

& Spher. Trigo.
Chemistry Lec 2 6 0.6 146 14.1 496 48.0 648 62.7
Chemistry Lab 2 24 23 34 33 538 521 596 57.8
Eng’g Drawing 2 1155 +15.0 18 157 258 25.0 431 41.7




by the university. To control bias in col-
lege performance due to unequal acade-
mic loads, only those with complete sub-
ject loads in the first and second semes-
ters were chosen. Thus, from an original
sample of 2,841 students only 174 were
included in the final sample as a result of
the elimination of those with incomplete
grades, dropouts, and those with less than
the regular load of subjects. Data on
these three categories using the Engineer-
ing subsample is given in Table 1.

Architecture and Accounting followed
the same trend in the number of incom-
pletes and dropouts for the first semester
subjects.

The sample of 174 freshmen was used
in the analysis. The breakdown of the
sample to the different courses is as fol-
lows:

Engineering 115 or 66.1%
Architecture 32 or 18.4%
Accounting 27 or 15.5%

174 100.0%

A further distribution of the Engineering
subsample to the different fields is shown
below:

49 or 42.6%
43 or 37.4%

Chemical Engineering
Industrial Engineering
Mechanical Engineering 20 or 17.4%
Electrical Engineering 2or 1.7%
Civil Engineering lor 0.9%

115 100.0%

A total of 15 criterion and predictor
variables were included in the analysis.
High school grades which are commonly
used as predictors of college performance
were not available. The predictors used
in the analysis are the CSAT and NCEE
scores; the criterion variables are college
grades.

The criterion variables are as follows:

(1) College Average in English:
COLENG

(2) College Average in Mathema-
tics: COLMATH

(3) College Average in Science:
COLSCI

(4) First Year College Average:
COLGPA

The predictor variables are as follows:
(1) NCEE Reasoning Ability

NCEE RA

(2) NCEE Mathematical Ability:
NCEE MA

(3) NCEE Verbal Ability: NCEE
VA

(4) NCEE Reading Comprehen-
sion: NCEE RC

(5) NCEE General Scholastic Ap-
titude: NCEE GSA

(6) CSAT English: CSAT E

(7) CSAT Mathematics: CSAT M

(8) CSAT Science: CSAT S

(9) CSAT Verbal Relations:
CSAT VR

(10) CSAT Inductive Reasoning:
CSATIR

(11) CSAT General Scholastic Ap-
titude: CSAT GSA

The statistical analysis employed was
stepwise multiple regression. Some of the
indices yielded are Pearson product-
moment correlations, beta weights, and
multiple correlations. Intercorrelations
of the predictors are given in Table 2. The
other regression indices are given in
Tables 3, 4 and 5.

Table 2. Intercorrelations of CSAT and
NCEE Component Scores;
Correlation Between CSAT and
NCEE GSA’s

NCEE
iU B LY VA | RC
E =5l .45 .64 .53
M .46 6.1 .38 .34
S 45 .49 50 .43
VR 51 .29 42 .43
IR .38 .46 .34 .26

NCEE GSA x CSAT GSA: r =.67
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Table 3. Coefficients Obtained in the Prediction of First Year
College Performance Using NCEE and CSAT Scores
as Predictors: AU College of Engineering (N = 115)

Criterion Predictor Simple r Multiple R Beta Wit.
COLGPA NCEE GSA .6478 .6732 480**
CSAT GSA 5718 .248**
COLENG CSATE .5664 .6473 S
NCEE RC .5656 S
COLMATH | CSATM 4290 4678 .300%**
NCEE MA 397 A
COLSCI CSATS .3354 335

*significant at .

05

**significant at .01

Table 4. Coefficients Obtained in the Prediction of First Year
First Semester College Performance at the AU School
of Architecture (N = 32)

Criterion Predictor Simple r Multiple R Beta Wt.
COLGPA CSAT GSA .70 13 SIr*
NCEE GSA .40 — .149
COLENG CSAT VR .45 .49 .264
NCEE VA .43 .188
CSATE 39 110
COLMATH | CSATM .69 Wi 446
NCEE MA .66 384

Table 5. Coefficients Obtained in the Prediction of First Year
First Semester College Performance of Accounting
Students, AU College of Commerce (N = 27)

Criterion Predictor Simple r Multiple R Beta Wt.
COLGPA NCEEGSA | .71 .76 S19%#
CSATGSA | .62 .329
COLENG NCEE VA .66 g 412
CSATE .65 .343
COLMATH | CSATM .70 .70 .744%*
NCEE-MA .38 —-.073




The results of the hypotheses testing
procedures are summarily presented be-

low:
1.

Engineering:* The CSAT GSA
when correlated with the first
year college GPA yielded a cor-
relation coefficient of .57 which
suggests a positive and highly
significant relationship between
predictor and criterion. This ex-
ceeds the .30 value considered
adequate for prediction. The
same findingis true for the NCEE
GSA which yielded a correlation
of .65 with the college GPA.
Both correlations are significant
beyond the .01 level.
Architecture: The CSAT GSA
correlated .70 with the COLGPA
while NCEE GSA correlated .40
with the same criterion. NCEE
GSA seems to act as a suppressor
in this case because the analysis
yielded a negative beta weight of
—.149.

Accounting: Both predictors cor-
related highly with the criterion:
.71 for NCEE GSA and .62 for
CSAT GSA.

Engineering: Although NCEE
GSA correlated  higher with
COLGPA than CSAT GSA the
test showed that there is no sig-
nificant difference between the
values .65 and .57. Architecture:
The reverse was observed for
Architecture. The difference be-
tween the correlations .70 and
.40 is significant at the .05 level.
Accounting: There is no signi-
ficant difference between the
values .71 and .62.

Engineering: Highly significant
relationships were found to exist
between the CSAT component
scores and college subject area
averages. The simple r values
ranged from .43 to .57. The
NCEE component scores also fol-
lowed the same trend. However,
only moderate correlation was
obtained when NCEE MA was
correlated with college mathe-
matics average grades.

Architecture: High coefficients
were obtained when CSAT com-
ponent scores were correlated
with college subject area averages
in comparison with those ob-
tained when NCEE component
scores were correlated with the
same criterion.

Accounting: Correlations were
high between CSAT component
scores and corresponding college
subject area averages, with r
values of .65 for English and .70
for Mathematics. Only NCEE VA
is predictive of college English
with an r value of .66. The NCEE
MA acted as a suppressor variable
when regressed with college Ma-
thematics and made no significant
contribution to the multiple R
(refer to Table 5).

Multiple R’s of .73, .76, and .67
for Architecture, Accounting, and
Engineering, respectively, were
obtained in predicting college
freshman GPA from CSAT GSA
and NCEE GSA. When the two
predictors are used instead of
either one, the increase in the
multiple R is significant at the .Q1
level. Higher multiple correla-
tions were also obtained in pre-
dicting college subject area aver-
ages from corresponding CSAT
and NCEE component scores ex-
cept for Accounting where the
addition of the NCEE MA scores
did not improve the multiple cor-
relation.

From the results of this study, the fol-
lowing tentative conclusions were drawn:

1.

Both CSAT and NCEE are valid
for prediction of first year aca-
demic performance in the three
courses.

The CSAT component tests are
valid for the prediction of per-
formance in college English, Ma-
thematics, and Science.

The combined use of the CSAT
and the NCEE is a more reliable
and precise procedure for admis-
sions and placements than using
only either one.




C.MULTICOLLINEARITY IN THE
PREDICTOR VARIABLES

BASILIO R. ILEDAN
AURORA P. MINA

Problems arise in multiple regression
when all or some of the independent
variables or predictors are highly corre-
lated (.50 and above). The greater the
correlation between two predictors, the
more unreliable the relative importance
of the regression coefficients become,
their values varying greatly from sample
to sample (Kim and Kohout, 1975). This
problem brought about by multicolli-
nearity in the predictors is clearly illus-
trated in the case of the CSAT and
NCEE scores when used together in the
prediction of academic performance at
the Adamson University, particularly in
the area of English. :

The correlaticns of the component
scores of CSAT and NCEE with the aver-
age grades in freshman English at the Col-
lege of Engineering of the Adamson Uni-
versity are given in Table 1. CSAT E has
the highest correlation with the criterion
COLENG, followed by NCEE RC. There
is, however, no significant difference in
their correlations with the criterion. The
intercorrelations of the four predictors
are given in Table 2. CSAT E is highly
correlated with CSAT VR (.66) and
NCEE VA (.64). NCEE RC and NCEE
VA are also correlated (.61).

Table 1. Correlations of CSAT E,
CSAT VR, NCEE RC, and
NCEE VA with Average
Grades in Freshman
English (N = 106)
Predictor Criterion: COLENG
CSATE .5664
NCEE RC .5656
CSAT VR .5310
NCEE VA 4725

10

Table 2. Intercorrelations of CSAT E, CSAT VR,
NCEE RC, and NCEE VA

Predictors | CSAT E NCEE RC CSAT VR NCEE VA

CSATE — 5292 6578 .6440
NCEE RC = 4192 6067
CSAT VR = 4270
NCEE VA =

In multiple regression using the step-
wise solution, the criterion for determin-
ing the relative importance of a predictor
at the first step is the magnitude of its
correlation with the dependent variable.
Thus, for the predictors given in Table 2,
CSAT E will be considered first in the
solution as having the highest contribu-
tion in the prediction, and NCEE VA
the last. A simplified outline of the step-
wise multiple regression process involving
the aforementioned variables is presented
below:

Criterion: Freshman English Average (COLENG)

Predictor (s): NCEE VA, NCEE RC, CSAT E, CSAT VA

Step  Predictor Entered Beta Wt. Multi R
5 CSATE .5664 .5664
28ex CSATE .3710
NCEERC .3693 .6473
35 CSATE .2285
NCEE RC .3458 .6709
CSAT VR .2355
47 CSATE 2139
NCEE RC 3343 6712
CSAT VR .2368
NCEE VA .0309




Note that in Step 3 of the outline the
entry of CSAT VR has reduced the beta
weight of CSAT E more than it did
NCEE RC. As shown in Table 2 the
highest correlation is between CSAT E
and CSAT VR, higher than the .57 cor-
relation between CSAT E and the cri-
terion COLENG. The correlation between
NCEE RC and CSAT VR is only .42.
The beta weight of CSAT E was reduced
from .3710 in Step 2 to .2285 in Step
3, which is less than the beta weight of
.3458 of NCEE RC. Normally, this does
not happen if the predictors have low
intercorrelations. The predictor having
the highest correlation with the criterion
usually has the highest beta weight
(beta weights are reduced when another
predictor is added to the set) regardless of
the subsequent entry of other predictors.

Although it would seem desirable to
include CSAT VR as one of the pre-
dictors of performance in English since
its beta weight of .2355 in Step 3 is even
greater than that of CSAT E, its contri-
bution to the explained variance is ac-
tually not significant. The multiple cor-
relation R of .65 in Step 2 increased to
only .67 in Step 3. The obtained F ratio
from these values is 2.87 which is not
significant at the .05 level (df: 2 and
102). The same is true for NCEE VA
when this is considered for inclusion as
one of the predictors. The only variables,
therefore, which can be considered as
predictors of freshman English are CSAT
E and NCEE RC. The increase of the
multiple R from .57 in Step 1 to .65
in Step 2 yields an F ratio of 17.41
which is significant beyond the .01 level
(df: 1 and 103). Also, it seems that it is
only in Step 2 where the beta weights
can be considered reliable. It is possible
that at this point the existing multicol-
linearity has not yet affected the weights
due to the fact that the correlation of
CSAT E and NCEE RC is less than the
correlation of either one with the cri-
terion.

The unreliability of regression coeffi-
cients because of multi-collinearity in the
predictors may be avoided by either
combining the highly correlated variables,

or using only one of them (Kim and
Kohout, 1975). The scores on the two
tests may be added before using them in
the regression if their correlation is high
enough to warrant it. This will simplify
the process of prediction. This sugges-
tion, however, needs empirical evidence
before it is implemented.
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D. CONCURRENT VALIDITIES OF
THE CEM DIAGNOSTIC TESTS
IN SEVEN SCHOOLS

ELIZABETH S. SAMIA
ESTELITA B. ESPIRITU

The Diagnostic Tests (DT) are designed
primarily to pinpoint weak points in
learning outcomes for which remedial
measures are needed. The tests consist of
subtests which measure various content
and behavioral dimensions such that a
student’s performance profile on a test
will show his relative strengths and weak-
nesses on the corresponding academic
subject. Thus, differential instructions
can be resorted to in order to help the
student achieve the most during the learn-
ing process. However, when a test is used
for such decision-making purposes its
content and concurrent validities should
be well established.

For the Diagnostic Tests, content vali-
dity would refer to the evidence of agree-
ment between the contents of the tests
and the contents and curriculum objec-
tives of the subjects being tested. Con-
tent validity is thus best insured by en-
trusting test construction to persons
well-qualified to judge the relationship
of test content to curriculum objectives.
For each of the Diagnostic Tests, CEM
engaged the services of a committee of
subject area specialists who were know-
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ledgeable in the various textbooks, curri-
cula, syllabi, practices, opinions, and
philosophies in each area and level of
secondary education. These committees
worked closely with the CEM staff in
selecting and defining the topics and be-
havioral objectives that would be cov-
ered in the tests, and reviewing and revis-
ing when necessary the items written for
the tests. The items were written by
highly qualified and competent high
school and college instructors. Each item
was reviewed by the committee members
assigned to the particular subject area
(including the committee chairman as
well as the CEM staff) before it was pre-
tested on a stratified random sample of
third year high school students to deter-
mine its statistical properties. In this way,
every possible care was taken to make the
Diagnostic Tests reflect the appropriate
content in each subject area as imple-
mented by Philippine high schools fol-
lowing the Revised Secondary Curricu-
lum.

Institutional validity studies using data
gathered from seven schools in the Great-
er Manila Area have been performed to
establish the concurrent validity of the
Diagnostic Tests. These schools are the
Immaculate Conception Academy in Ma-
nila, the Immaculate Conception Aca-
demy in San Juan, Malate Catholic
School, Notre Dame of Manila, St. Jude
Catholic School, St. Paul’s College in
Parafiaque, and St. Scholastica’s College.
Overall scores in each of the Diagnostic
Tests and the final academic grades in
Communication Arts (English), Social
Studies, Science, and Mathematics of the
third year students in these schools were
collected. In addition, a listing of text-
books being used by these. institutions
and a copy of their course guides or syl
labi were obtained. These information
were very useful in establishing the cor-
respondence between curricular and test
content for these schools.

Systems of grading used by the schools
were also noted. Cumulative and averag-
ging systems of grading could affect the
correlations obtained between the grades
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and the Diagnostic Tests scores. The
Diagnostic Tests are administered at the
end of the school year to obtain a mea-
sure of performance on the curricular
contents of the core subjects taken up
during the whole year. Thus, it is ex-
pected that the scores should have a high
correlation with cumulative grades which
take into account not only the perfor-
mance of the students during the grad-
ing period when it is given but also pre-
vious grading periods. Therefore, the
final grade is an indicator of the stu-
dents accumulated progress. All except

three of the schoolssampled (Immaculate
Conception Academy in Manila and in
San Juan, and Malate Catholic School)
use the cumulative grading system. The
rest use the averaging system. In averag-
ing, the grade for every period is inde-
pendent of any grade given before. The
final grade is the average of all these inde-
pendent periodic grades.

Correlational analysis was used to es-
tablish the relationship between the Diag-
nostic Test overall scores and the final
grades in corresponding subjects. The re-
sults of the analysis are shown in Table 1.
The English Diagnostic Test demonstrat-
ed relatively high correlations ranging
from .56 to .71 across the seven schools.
For the Geometry Diagnostic Test, low
correlations of .10 and .17 were ob-
tained for St. Paul’s College of Parafia-
que and Malate Catholic School while the
other five schools have relatively high cor-
relations ranging from .58 to .74. The
Social Studies Diagnostic Test, on the
other hand, had relatively high validity
coefficients ranging from .39 to .68 in
five schools, while low correlations were
obtained in two schools, namely: Imma-
culate Conception Academy of Manila

(.22) and St. Scholastica’s College (.23). .

For Chemistry Diagnostic Test, a low
correlation was obtained in St. Scholas-
tica’s College (.22) while correlations
in the other six schools ranged from .37
to .70. :

In interpreting the validity coefficients,
caution should be used because the
grades were those given at various high
schools with different grading systems,
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curricula, teaching methods, and text-
books. However, it appears that the
grading system may not be the- main
contributing factor to an obtained low
correlation coefficient. This can be con-
strued from the observed trend that
there is no uniform grading system in the
schools' which have low correlations in
the different subject areas.

The low correlation in Chemistry (.22)
obtained in St. Scholastica’s College may
be attributed to the fact that the school
offers an Integrated Science course in
the third year where Physics and Biology
are taught with Chemistry. Thus, the
final grade obtained in this subject does
not represent performance in Chemistry
alone but of the other science subjects

as well. In this case, there is a discrepancy
between the criterion and the overall
score in the Chemistry Diagnostic Test.
The absence of a distinct final grade in
Chemistry puts into question the ade-
quacy of the criterion used.

Differences in textbooks being used
cannot be assumed to have significant
effects on the correlations obtained since
the schools have a common list of books
being used as textbooks and references.

Therefore, the differences in the con-
current validities of the Diagnostic Tests
across the seven schools lie on the com -
bined effect of the differences in cur-
ricula, grading systems, and teaching me-
thods used.

Table 1. Validity Coefficients Obtained Between Diagnostic
Tests Overall Scores and Final Subject Grades
Diagnostic School Sex of Sample Validity
Test Sample Size Coefficient
English Immaculate Conception Academy, F 108 57
Manila
Notre Dame of Manila M 116 .64
St. Jude Catholic School M&F 149 .60
St. Scholastica’s College F 176 ST
Malate Catholic School M&F 415 .56
St. Paul’s College, Parafiaque F 265 .61
Immaculate Conception Academy, F 116 71
San Juan
Geometry Immaculate Conception Academy, F 108 .59
Manila
Notre Dame of Manila M 116 .74
St. Jude Catholic School M&F 151 .66
St. Scholastica’s College F 747 .65
Malate Catholic School M&F 411 % )
St. Paul’s College, Parafiaque F 256 .10
Immaculate Conception Academy, F 120 .58
San Juan
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Diagnostic School Sex of Sample Validity
Test Sample Size Coefficient
Social Immaculate Conception Academy, F 108 .22
Studies Manila
‘ Notre Dame of Manila M 113 .68
St. Jude Catholic School M&F 149 .60
St. Scholastica’s College F 169 .23
Malate Catholic School M&F 411 .63
St. Paul’s College, Parafiaque F 266 :5i1
Immaculate Concepcion Academy, F 120 .39
San Juan
Chemistry Immaculate Conception Academy, F 108 .37
Manila
Notre Dame of Manila M 114 .09
St. Jude Catholic School M&F 146 70
St. Scholastica’s College F 170 .29
Malate Catholic School M&F 415 52
St. Paul’s College, Parafiaque F 264 48
Immaculate Conception Academy, F 118 53
San Juan
14
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The Factor Structure

of The Revised College

%ch[olarship Qualifying
es

BASILIO R. ILEDAN
AURORA P. MINA

Scholarship Qualifying Test, or CSQT, four

factors were identified, namely: Verbal Com-
prehension, Science Concepts, General Reasoning, and Spatial Relations (Iledan,
1976). The first two factors were interpreted as educational achievement trait fac-
tors and the latter two as primary aptitude factors. Verbal Comprehension, which
was found to be the dominant factor, relates to the knowledge and application of
the English language which the Filipino student has to familiarize himself with
since it is the medium of instruction in his academic setting. The Science Concept
factor represents a knowledge trait in the sciences at the secondary level of educa-
tion. The two aptitude factors, however, were not clearly interpreted because of
the confounding effects of the other tests which loaded on the two factors, tests
which normally are not associated with the said factors.

These findings, therefore, indicated a need to improve the test, specifically,
the reduction of its verbal contentin order to strengthen the other factorial com-
ponents such that clear-cut interpretations of the factors are achieved. This will
entail a revision and restructuring of the contents of the test.

Un the first factor analytic study of the College
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Test Revision

The revision of the CSQT involved the
removal of some item types from the bat-
tery and the addition of new ones with-
out necessarily altering the basic content
specifications of the test. The contents
of the first form of the CSQT which may
be considered the prototype, and the re-
vised form are given in Table 1. The
CSQT prototype form was administered
to 1141 COCOFED scholarship appli-
cants in March, 1976. The revised form
was administered to 1751 COCOFED
scholarship applicants in March, 1977.

In the revised form the English test
was replaced with Verbal Aptitude. This
consists of the Reading Comprehension
items from the English test, and the Ver-
bal Analogies and Logical Reasoning (re-
named Conclusions) items from the men-
tal ability tests of the prototype form.
The removal of the major portion of the

English test was the strategy employed
to reduce the verbal component of the
CSQT without violating the assumptions
in the proposed content specifications
for the prototype form of the test (Pa-
rocha, 1976). Some of the items were re-
placed to improve the distribution of the
difficulty indices but the content of the
replacements were the same as the ones
replaced. Testing time for both forms are
the same — 2 hours and 45 minutes.

The Mathematics test was regrouped
into two types of items, verbal and sym-
bolic problems. The Science test was also
regrouped into Science Information and
Data Interpretation items. This regroup-
ing was based on the intercorrelations of
the subscores in the first study.

The two new figural tests added to the
mental ability part are the Assembly and
Patterns tests which have been indepen-
dently pretested some years before in
some of the test development activities
of the FAPE. The revised mental ability

Table 1. Nomenclature of the Different Subtests and Item Types in the
Prototype and Revised Forms of the CSQT

Prototype

Revised

Booklet I
A. English Test
1. Vocabulary
a. synonyms
b. antonyms
2. Grammar and Usage
3. Reading Comprehension
B. Mathematics Test
1. Geometry
2. Arithmetic
3. Algebra
C. Science Test
1. General Science
2. Biology
3. Chemistry
4. Physics
Booklet I1
A. Figural Reasoning
B. Logical Reasoning
C. Number Series
D. Verbal Analogies
E. Hidden Figures

Booklet I
A. Verbal Aptitude Test
1. Verbal Analogies
2. Conclusions
3. Reading Comprehension
B. Mathematics Test
1. Verbal Problems
2. Symbolic Problems
C. Science Test
1. Science Information
2. Data Interpretation

Booklet I1
A. Figural Reasoning
B. Assembly
C. Number Series
D. Patterns
E. Hidden Figures
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part of the CSQT as seen in Table 1 con-
sists of four figural tests and one symbo-
lic test.

Data Analysis

Twelve raw scores were obtained on
the revised CSQT based on the item clas-
sification given in Table 1. The interest
of the authors is in finding explanatory
concepts for the observed relationships
among these twelve scores. Note that the
values in the correlation matrix in Table
2 are more or less equal in magnitudes
which makes it difficult to interpret the
relationships among the variables based
on their inter-correlations. Factor analy-
sis was therefore done to discover the
factor structure in the revised CSQT
which may be different from the factor
structure obtained in the first study.

The particular method of data reduc-
tion employed is the principal axis solu-
tion followed by a varimax rotation to
obtain a simple structure in the factor
matrix, and yield factors that are at the
same time orthogonal. Principal axis
gives the best linear summary of the var-
iance of a test score explained by the set
of factors obtained in the analysis. The
varimax method of rotation (Kaiser,
1956) maximizes the factor loadings of
each variable in the least number of fac-
tors within the factor matrix, ideally in
only one if possible, in order to achieve
the closest approximation to simple
structure.

Using the first study as the basis, five
factors were extracted from the correla-
tion matrix. The scree test (Cattell, 1966)
was applied to the eigenvalues of the
principal axis factor matrix shown in
Table 3.

Table 2. Intercorrelations of the 12 CSQT Subscores™

Mnemonics 1 2573 4 5 6 7 8 9 101 F<+H2
VA — 141743 155 47 253 48 1543238 1138 13005 3
CON =134 dls 381642344 310 12801:290 2005622
RC — 40 34445 33 +26:::24:::26:.20::124
VM ~ 685951 ..48:45-: .54 .33 37
SM — 1.:53.:47. 46, 44..: 52 :.33...37
SI —61.. 385-39 36 .32 ,.36
DI 7 384041236 2:832:436
FR 2y 5:481:45::4345436
AS — .36 38,35
NS et 201 B2
PAT i 38
HF =

*Decimal points omitted
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Table 3. Scree Test Indicating Five Salient Factors

% Total Difference Between
Factor | Variance Eigenvalue Eigenvalues
I 44.4 5.53 X
4.25 ]\
11 9.0 1.08
0.23
11 7] 0.85 slope
016 [
v 5.8 0.69 )
0.01
v 5% 0.68 1t
0.04*
VI 5:3 0.64
0.03
VII 5.1 0.61
0.08
VIII 44 0.53 scree
0.04
IX 4.1 0.49
0.04
X 3.8 0.45
0.10
XI 29 0.35
0.05
X1I 25 0.30 0.0

*First reversal point

This test considers as meaningful all fac-
tors before the first point of reversal in
the decreasing differences of consecutive
eigenvalues.

Another criterion for determining the
significance of factors is based on the size
of their eigenvalues. Only factors with
eigen values of 1.0 or greater are consi-
dered significant since 1.0 is the amount
representing the total variance of a single
variable. If this criterion is used then only
two orthogonal factors can be considered
significant in the present analysis as
noted from the eigenvalues in Table 3.

However, the purpose of the analysis
as already mentioned is to discover the
underlying factor pattern inherent among
the tests which compose the CSQT. The
importance of this is in considering the
individual merits of each test with res-
pect to the ability that each measures.
The number of factors indicates as sal-
ient in the scree test was therefore con-
sidered.

Two analyses were done. The first ex-
ploratory factoring indicated that the
Number Series test loads substantially
on the same factor as the verbal and
symbolic Mathematics tests. This can be
verified from the varimax rotated factor
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matrix presented in Table 4b. This result
substantiates a similar finding in the first
study (Iledan, 1976). Therefore, a second
factoring was done with the Number Se-
ries test deleted from the matrix since it
appears to duplicate the function of the
Mathematics tests and does not correlate
substantially with any of the other fac-
tors to warrant its retention in the bat-
tery.

The varimax rotated factor matrix of
the second analysis is given in Table 5b.
Although the five factors are very dis-
tinct, it must be pointed out that they
do not substantially explain the variances
of some of the variables as indicated by
their obtained communalities, h?. For
instance, the obtained communalities of
the Conclusions and Patterns subtests are
the lowest, 32% and 33%, respectively,
as seen from Table 5a. These are the
maximum communalities obtainable for
the two variables as far as the five factors
are concerned. This means that more than
65% of what ever these two subtests mea-
sure are not within the abilities domain
defined by the five factors, and may be
attributed to unique variance. Table 6
gives the proportion of total variance ac-
counted by the five factors.
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Table 4a. Principal Axis Factor Matrix with the Number Series Test Included

FACTOR
Variable Name Mnemonics h2
I II 11 v v
Verbal Analogies VA .68 | —.15 .03 220 [0=102 .54
Conclusions CON| .52 | -.17 .00 .14 .00 32
Reading Comprehension RC S| -.26 .10 24 A2 40
Verbal Mathematics VM .80 | —.09 -.25 —.08 .03 g2
Symbolic Mathematics SM .76 .03 —.25 =14 12 .66
Science Information SI 15| =i33 19 —.18 | —.09 .76
Data Interpretation DI .67 | —.08 17 —.17 | —.06 52
Figural Reasoning FR .64 .26 —.08 14 [ —.18 .54
Assembly AS .60 125 .05 .00 | —.18 46
Number Series NS .61 .13 —.24 .01 | —.07 45
Patterns PAT .48 .25 19 -.02 | —-.00 83
Hidden Figures HF 792 =37 .26 —-.01 | —.24 .50
Eigenvalue 4.88 35 337 21 72620
Percent of Total and 40.71 | 4.58 3.08 1.75:511.42
Common Variance
Explained 78.71 | 8.87 5.97 3.39 | 2.74

Table 4b. Varimax Rotated Factor Matrix with the Number Series Test Included

Variable Mnemonics E 4 2 1] 2 2
Name I I | m v \4
! Verbal Analogies VA STES 26 .18 .19 28
Conclusions CON 45% .23 .10 245 .16
Reading Comprehension | RC STEEGES S HES .05
Verbal Mathematics VM .39 .64* | 14 .30 28
Symbolic Mathematics NVM .28 .66* | .24 25 .19
Science Information SI .49 25 8 L7/ .64* .14
Data Interpretation DI 31 25 .29 48% .20
Figural Reasoning FR .23 .34 527 .09 .54%
Assembly AS .16 25 32 22 47*
Number Series NS 2D .O3%ESIEA .07 25
Patterns PAT 13 .14 43% L .28
Hidden Figures HF 17,1518 64" 00 com 14

*Highest factor loading for the variable.
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Table 5a. Principal Axis Factor Matrix with the Number Series Test Deleted

. Mnenio- FACTOR 5
Variable Name Bics . - I v v h
Verbal Analogies VA .69 | —.14 .05 21 1—.02 .54
Conclusions CON 52 | —.16 .02 A3 .00 32
Reading Comprehension | RC 52 | -.24 AS .19 il .40
Verbal Mathematics VM 79 | —12 | =25 —.04 .03 4l
Symbolic Mathematics SM 75 | —.00 | =31 —.11 .16 .70
Science Information SI 76 | —.27 1 —.18 |-.08 12
Data Interpretation DI .68 | —.05 .16 -.21 |-.08 55
Figural Reasoning FR .63 .23 [ —-.10 14 |—.14 .49
Assembly AS .61 28 | —.04 .03 |-.18 .48
Patterns PAT .49 .29 11 -.01 .01 .33
Hidden Figures HF 52 .35 121 —.02 23 .49
Eigenvalue 4.52 .53 31 2 .16 SHIS
Percent of Total and Common 41.09 | 4.82 | 2.82 1.91 |1.45
Variance Explained 78.88 | 9.25 | 5.41 3.66 .79

Table 5b. Varimax Rotated Factor Matrix with the Number Series Test Deleted

FACTOR
Variable Name Mnemonics

I II II II \%
Verbal Analogies VA A8l 210 17 31 .18
Conclusions CON | .46* | .20 .10 9 sl
Reading Comprehension RC ISTEvSI3 .16 .06 JUS
Verbal Mathematics VM: | 142 |458% |idSeichedbd lan 27
Symbolic Mathematics NVM | .30 66* 4025 .26 .20
Science Information SI .49 .26 L7 337/ 60*
Data Interpretation DI 131 222 .28 23 02"
Figural Reasoning FR 25 .24 2% S54* | .10
Assembly AS .16 .20 .30 £53%5 1520
Patterns PAT |.13 |.12 | 43*| 31 | .16
Hidden Figures HF 17 .13 B63* 247 & 5|

*Highest factor loading for the variable.




Table 6 Proportion of Variance Attributed to
Each of the Varimax Rotated Factor

Factor Name Mnemonics % Variance
Extracted
I.  Verbal Reasoning VRE 14.69
in English
II.  General GM 10.16
Mathematics
III. Spatial
Perception 1 SP1 9.11
IV. Spatial ’
Perception 2 SP2 9.81
V. Science Concepts SC 8.32
TOTAL 52.00

Interpretation of the Factors

The interpretation of the factors will
be based on the factor loadings in the
varimax matrix presented in Table 5b.
Generally, the minimum factor loading
considered noteworthy is .30 (Nunnally,
1967) which represents about 10% of the
variance. The importance of a factor for
any of the variables involved in the fac-
toring is expressed by the amount of
variance in the test accounted for by the
factor. This variance is simply the square
of the factor loading which represents
the correlation between the variable and
the factor. For example, the ‘variance of
Verbal Analogies (see Table 5b) ac-
counted for by Factor I is (.58)2 = .3364
or about 33.6%. Factor II accounts for
4.4%, Factor III for 2.9%, Factor IV for
3.6%, and Factor V for 3.2%. These all
add up to 54% which is the obtained
communality, h<, of Verbal Analogies.
Thus, 46% of the variance of Verbal Ana-
logies cannot be accounted for by the
five factors and is then considered to be
unique variation.

The interpretation of each factor will
be based on published findings, particu-
larly on Lohnes’s definition of ability and

its hierarchical classification. In his out-
line of a theory in trait and factor psy-
chology, Lohnes states:

“We define a trait as an enduring
pattern of behaviors which is exhi-
bited by many people, but in vary-
ing degrees. . . measurable. . . classi-
fied as either an ability or a motive..

*“Ability is the generic term for.a
domain of traits which can be fur-
ther classified as general intelligence,
knowledges, and aptitudes. General
intelligence is a very pervasive trait
that facilitates quickness and quality
of responses to all cognitive tasks to
some degree. . . operates to condi-
tion almost all school learning. . . .

“A knowledge is a performance
trait that enables the subject to re-
produce associations or to complete
gestalts from a broad class of cogni-
tive holdings. . . generate and apply
information in subject-matter area. .
depends more on specific learning
opportunities. . .

“An aptitude is a performance
trait that facilitates speed and pre-
cision of response to items from a
specific, unique class ‘of relatively
simple tasks. ...” (Lohnes, 1966)

In the above definitions, general intel-
ligence is at the top of the hierarchy in
the order of complexity. None of the five
factors in the analysis qualifies as general
intelligence since there are not enough
indicators for this factor in the CSQT.
Three of the factors represent knowledge
or educational achievement traits, and
the other two represent aptitude traits.
These factors can only be understood in
terms of the contents of the variables
which loaded meaningfully in each of
them.

Factor I: Verbal Reasoning in English.
The most important of the five factors
is the Verbal Reasoning in English, or
VRE, which has the highest share of the
total variance of 52% accounted for by
the five factors. It accounts for 14.7% of
the variance to which seven of the eleven
subscores have meaningful contributions,
i.e., they correlate .30 and higher with
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VRE. The contents of these subtests
identify VRE as a knowledge factor. A
knowledge trait has been defined as the
ability to generate and apply informa-
tion about a subject-matter area.

The subtest which correlated highest
with VRE is Verbal Analogies. One of
the items in this subtest is:

intelligent : dull

(A) beauty : brains
(B) fluent : clear
(C) strong: weak
(D) jolly : happy

It is apparent that the ability to respond
to this type of question depends on some
knowledge and comprehension of English
words and their implied relationships.
The second highest correlation with
VRE is that of Reading Comprehension.
This subtest consists of context-depen-
dentitems. The selections on which items
are based are excerpts from literary pie-
ces or articles on almost any subject mat-
ter, e.g., science, economics, humanities.
The first item in one of the selection is:
The selection was probably written
to make the reader
(A) aware of the limited power of
the sun
(B) appreciate the importance of
sunlight to life
(C) realize at least the beauty of
the sun
(D) realize at least why man’s an-
cestors worship the sun

The questions may be based on explicit
statements in the selection, on explana-
tions, generalizations, conclusions, or im-
plications such as the one given above.

The third highest loading in the VRE
factor is that of Conclusions. One item
in this subtest is:

The government wants to succeed

in creating new jobs for the coun-

try’s unemployed. It will have to

find a large amount of money for

the purpose.

(A) The government is unable to
solve the unemployment prob-
lem.
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(B) Unemployment in the country
is increasing every year.

(C) The government needs money
in order to create new job op-
portunities.

(D) Unemployment is one cause of
the ““brain drain” in this coun-
try.

Questions in this subtest are based on
everyday news and articles from news-
papers and magazines. They are similar in

" construction to the items in the Inference

Test of the Kit of Reference Tests for
Cognitive Abilities (French et al, 1963)
which is a marker test for the syllogistic
or deductive reasoning factor. :

It is clear that the type of items in the
subtests which identify the VRE factor
require the ability to see relations and
implications in words and systems of
words (sentences), the ability which Guil-
ford and Hoepfner (1971) suggested are
involved in deductive thinking.

Four other subtests which correlate
substantially with VRE, although not
their highest, are Science Information,
Verbal Mathematics, Data Interpretation,
and Symbolic Mathematics due to the
verbal component in their items. These
subtests deal on subject-matter areas
communicated in the English language.
The factor VRE, therefore, is defined as
the ability to draw inferences or conclu-
sions from the relationships and impli-
cations of given words or statements in
the English language. It is an ability clas-
sified as knowledge and subsumes the
comprehension of English as a learned
language since it has been and still is the
medium of instruction in the Philippine
educational system.

Factor II: General Mathematics. The
second most important factor is also an
educational achievement trait factor lo-
cated by the mathematics subtests, Ver-
bal Mathematics and Symbolic Mathema-
tics. It has been given the name General
Mathematics and abbreviated to. GM.
None of the other subtests has a mean-
ingful loading on this factor. The highest
correlation is that of the Symbolic Ma-
thematics subtest which consists mostly
of algebraic and geometry problems




largely stated in the usual symbolic lan-
guage of mathematics. Two items in the
subtest are:

L S o
6x
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(D) 3=
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Three of the items in the Verbal Mathe-
matics subtest are:

1. The algebraic translation of the
statement ‘‘the square of a cer-
tain number is seven more than
six times the number,” is

(A) x2 = 6x+7
(B) x2 = 7-6x
©) x2 +7 =6x
(D) x2 = 6x -7

2. If the measure of the vertex
angle of an isosceles triangle is
1009, then each of the base angle
has a measure of

(A)100° (C) 40°

(B) 80° (D) 30°

3. If four parts of rice are mixed
with one part of corn, what part
of the mixture is rice?

&) e | O
4

D) 3

The items in the Mathematics tests are
aimed at measuring facility in the appli-
cation of some mathematical operations.
The contents of the tests are very similar
to those of the mathematics tests in the
Project TALENT#* battery. The authors,

therefore, are inclined to agree with
Lohnes’s (1966) interpretation of a simi-
lar factor. GM represents an educational
achievement trait; it is the ability to or-
ganize and apply knowledge of basic ma-
thematical concepts to the relevant as-
pects of problems in elementary mathe-
matics and reasoning through to find
solutions for them.

It must be pointed out that this factor
was tentatively identified as general rea-
soning in the initial study (Iledan, 1976).
This was due to the fact that some of
the test items in the CSQT Mathematics
tests are similar to those in the two Ma-
thematics tests in the French kit which
are marker tests for the general reasoning
factor. However, the interpretation was
not clear-cut because the Number Series
test, a well-known marker test for the
induction factor, had its highest loading
on the general reasoning factor. Results
from the initial study and the present
one seem to verify the doubts expressed
by Cattell (1971) and Pawlik (1966)
that general reasoning and induction are
not separate factors. Whether they are
one or separate, the implication in the
present study is that both are subsumed
under the GM factor, i.e., the general
reasoning and induction aptitudes must
necessarily be components of the more
complex factor GM.

Factor V: Science Concepts. The third
factor in the study identified as a knowl-
edge factor is Science Concepts, or SC.
This is the same factor identified in the
initial study of the CSQT. The SC factor
is located by the Science Information
and Data Interpretation subtests. One of
the items in the former is:

What is the effect of stimulants in the

body?

(A) speed up the body’s activities

(B) slow down the body’s activities

(C) produce psychological effects on

the user

(D) cause increase in weight

*Project TALENT, a cooperative project
between the University of Pittsburgh and the
United States Office of Education, is a long-
itudinal study of the American youth which
started in the late 1950’s under the leadership
of Dr. John C. Flanagan.
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Most of the Data Interpretation items
depend on tabulated data, and one such
item is:

A class was studying the factors that
affect the number of swings per minute
of a pendulum. They varied the length
of the string and kept the other factors
the same. The following results were
obtained:

length of string number of swings

in inches per minute
30.0 38
15.0 50
75 69

Which of the following generalizations

apply to the results?

(A) The length of the string is in-
versely proportional to the num-
ber of swings per minute.

(B) The length of the string is direct-
ly proportional to the number of
swings per minute.

(C) The length of the string does not
affect the number of swings per
minute.

(D) The number of swings is indepen-
dent of the size of the string used.

No changes were made in the Science
test except for the reclassification of its
items into those which elicit knowledge
and comprehension of learned informa-
tion in the sciences at the secondary level
of education, and those which provide
data (either verbal, numerical, or pic-
toral) for interpretation or from which
conclusions have to be drawn. SC is a
rather narrow factor considering the fact
that it is the last in order of importance
in the matrix given in Table 5b. Also, be-
cause a substantial portion of the var-
iances of the two subtests (24% and 10%)
are already explained by the VRE factor.

Factor III: Spatial Perception 1. The
first of the two aptitude factors is Spa-
tial Perception 1, or SP1. This factor is
similar to the flexibility of closure factor
defined by Royce (1973) as “the ability
to ‘hold in mind’ a particular visual confi-
guration and find it embedded in dis-
tracting material. Catell (1971) concludes
that this factor is one of the primary fac-
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tors that make up the second order fac-
tor visualization. SP1 is tapped by the
Hidden Figures, Patterns, and Assembly
subtests, with the first two having their
highest loading on this factor.

One item in the Hidden Figures sub-
test is:

The task required of the subject is to
choose which of the five simple geomet-
ric figures is embedded in the given fi-
gure made complex by criss-crossing
lines. The Hidden Figures subtest was
modeled after the Hidden Figures test in
the French Kit. The test is an indicator
of the flexibility of closure factor. It has
also been variously interpreted as an
indicator of fluid ability (Cattell, 1971),
of convergent production of figural trans-
formation (Guilford, 1967), and of the
cognitive style factor field-independence

(Witkins, 1976). Field independence re-

fers to an individual’s analytic modes
of perception, an inherent characteristic
of individuals who are naturally endowed
with mental faculties capable of under-
standing more complex concepts in
science, mathematics, and other related
fields.

The Patterns subtest consists of three-
dimensional geometric figures with cor-
responding two-dimensional patterns.
One of the items in the subtest is:




The task called for is to identify which
of the four parts labeled A, B, C, and D
in the pattern corresponds to the shaded
part in the three-dimensional figure on
the right. In a sense, the shaded part is
also embedded in distracting material
when this is being identified in the pat-
tern.

Factor IV: Spatial Perception 2. The
second aptitude trait factor has been
named Spatial Perception 2, or SP2. It
seems to be similar to the spatial orienta-

tion factor defined by Royce (1973) as ’

“the ability to put together by visual
imagination parts that are out of place in
a visual pattern and to identify such ‘out
of place’ precepts.” Marker tests in the
French Kit for spatial orientation are the
Card Rotations and Cube Comparisons
tests. The first requires the subject to
detect whether or not cards of various
configurations drawn on paper have been
turned over as well as rotated. The sec-
ond marker test requires the subject to
determine whether or not cubes illus-
trated on paper are the same where the
choices have been rotated to different
positions.

Figural Reasoning and Assembly are
the two subtests which have their highest
loadings on SP2. These two subtests have
similar elements as the two marker tests
mentioned above and require the same
visual manipulations. One of the items in
the Figural Reasoning subtest is:

The task is to discover the principle
which makes four of the five given fi-
gures similar to one another, and one of
them the “out of place” figure, and con-
sequently the right answer to the item.
In the Assembly subtest the task is to
choose the correct assembly from the
four given assemblies of a set of disman-
tled parts of a geometric object. One of
the items in the subtest is:

& S D
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Three other subtests have meaningful
loadings of .31 on the SP2 factor. These
are Verbal Analogies, Verbal Mathema-
tics, and Patterns. One might ask what
the common denominator is between
these three subtests and the two highest
indicators of SP2. All of these subtests
are potentially rich sources of visual ima-
gery which is the reason why Verbal Ana-
logies, which has been known to load on
spatial factors loaded on this factor. For
some of the items, the subject has to
translate the verbal relationships into vi-
sual images to get at the right answer. Na-
turally, the same kind of ability would
be required in a mathematics problem
which verbally communicates ideas that
may be essentially geometric or spatial.
In the Patterns subtest the need for such
an ability is more pronounced since the
subject has to visually fold the two-di-
mensional pattern to form the three-di-
mensional figure before he can discover
which of the labeled portions in the pat-
tern corresponds to the shaded face in
the figure. ‘
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Conclusions

This factor analysis has identified five
relatively uncorrelated factors in the fac-
tor structure of the CSQT. Three of the
factors represent knowledge or educa-
tional achievement traits; the other two
represent spatial aptitude traits. The ul-
timate value of these factors, however,
is in their predictive validity.

Of the five, only VRE is expected to
have generalizability, that is, it will fairly
have good external validity with criteria
from subject areas which are basically
verbal in content. GM and SC are ex-
pected to have specific validities, that is,
they are expected to predict performance
in basic mathematics and science sub-
jects, respectively, in college. The two
spatial factors are possible determinants
of success in learning higher mathematics
and scientific or technical courses
(Smith, 1964) such as those taken up in
the physical sciences and engineering
programs.

The analysis also indicated that the
test has only two significant factors if
the criterion used for significance is an
cigenvalue of 1.0 or greater. Perhaps this
can be taken as a suggestion that the
CSQT should have two composite scores,
one representing general scholastic apti-
tude as measured by the VRE, GM, and
SC factors, and the other representing
visual reasoning as measured by SP1 and
SP2. According to Vernon (1950), “the
perception of form is a general charac-
teristic of the abstract thinking involved
in mathematics and science. . . .”” These
are of course subject to further investiga-
tion with reference to the CSQT.
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The Development of
uBational Norms for

@),
T}Cé hilippine Aptitude
Classification Tesp

ESPERANZA C. BUEN
THOMAS E. DOHM

INTRODUCTION

he problem of proper utilization of manpower
resources in the Philippines has been a growing

concern in our country. Many of the graduates
have difficulty in finding a job in their field of training whereas in other occupa-
areas, there is a scarcity of graduates to choose from.

One oof the possible reasons for the imbalance could be that students as a whole
do not make realistic career choices. This is a finding based upon research on
300,000 students seeking admission to college (Dohm, 1974). Thus, one of the
major reasons for the development of the Philippine Aptitude Classification Test
(PACT) was to help rationalize career decisions among college-bound students. In
addition to this, the test may also serve as a device to upgrade the placement pro-
cess into jobs and to influence manpower planning in various types of companies
and organizations.

The basic rationale behind the PACT Development Project is that aptitudes are
required in different combinations and in varying degrees for successful perfor-
mance in different occupations. These aptitude requirements can be determined
by developing norms on different occupations. A college-bound student’s perfor-
mance in the test can be compared with these norms and judgment can be made as
to which course or occupation his aptitudes are most suited. Likewise, a job appli-
cant can be assessed in relation to the norms established for the jobs for which he
is being considered.
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The development of norms for differ-
ent areas of training and employment
takes a considerable amount of time and
resources. The PACT Development Pro-
ject (PACTDP) has been undertaking
this task gradually. In 1976-1977, it
started to develop norms for courses of
training. Norms on 23 courses were es-
tablished, 14 on academic/professional
areas and 9 on vocational/technical areas.
These were based on data gathered from
graduating students of different colleges
and vocational schools (PACT, 1977).
These are now being used for the apti-
tude classification of high school students
who have taken the PACT under the
auspices of the Center for Educational
Measurement (CEM).

In September, 1977 the PACTDP
started to survey the business and indus-
trial field for possible sample sources for
the development of occupational norms.
It contacted a central organization, the
Philippine Chamber of Industries (PCI)
which has many affiliate member com-
panies or institutions. Interested compa-
nies that responded were informed of
the general research plan and their in-
volvement in it, as well as the benefits
they could derive from their participa-
tion. Furthermore, preliminary inquiry
was made in order to obtain specific in-
formation related to project require-
ments. When agreement was reached be-
tween the CEM and a company, the deve-
lopment of norms for selected occupa-
tions was formally started.

The purpose of this paper is to present
the basic process by which the initial
norms for jobs and occupations was deve-
loped for the PACT. Aside from discuss-
ing summary results for ten broad occu-
pational groups, a more detailed analysis
for one norms sample will be explained.

A major portion of the methodology
in this study was patterned essentially
after that used for the General Aptitude
Test Battery (GATB). All instruments,
however were produced locally. The key
variables involved were occupational
groups as the independent or classifica-
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tion variable and performance on the
PACT as the dependent variable. Opti-
mum combinations of factors on this
test made up the norms for the occupa-
t1onal groups. Job performance or satis-
factoriness of a worker as judged by his
supervisor was the criterion against which
the norms for an occupational group
were validated.

Aside from setting limits to age, te-
nure, educational and physical qualifi-
cations, job satisfaction was used as an
additional criterion for sample selection.
This meant the worker’s general attitude
of contentment with his job and relevant
features of the job setting. This was based
on the theory that an individual’s work
adjustment at any point in time is de-
fined by the concurrent levels of both his
satisfactoriness and satisfaction (Dawis,
1964).

METHOD
Design

A disproportional stratified random
sampling design was used, where the
stratification variable was occupational
group.

Subjects

The initial sample of 577 employees
came from two industrial organizations.
The ranged from 20-60 years of age, with
at least one year of employment and had
no physical handicap.

Instruments

The following forms were used in the
study:

Philippine Aptitude Classification Test
(PACT). This is a test designed to mea-
sure aptitudes for different occupations.
It consists of three parts, two power test
and one speed test. Seven aptitude fac-
tors were measured: Verbal Pilipino,
Verbal English, Numeric, Spatial, Percep-
tual Speed, Induction, and Clerical Per-
ception.




Personnel Data Form. This is a ques-
tionnaire which contains items pertain-
ing to some demographic, educational,
socio-economic and job status variables.

Job Attitude Survey. This form con-
tains 80 Likert-type items regarding an
employee’s attitudes towards different
aspects of his job such as job properties,
interaction context and organizational
policy. The form includes both English
items and their Tagalog translations. It
has a split-half reliability coefficient of
.8235 (P<C.001) and its internal validity
coefficient with a general satisfaction
score is .4842 (P <« .001).

Performance Evaluation Form. This
was used by supervisors to record the
job satisfactoriness of employees under
their supervision who participated in the
study. This form was patterned after
that used for the GATB (1970) norm
development study. It has a reliability
coefficient of .8200 (P<.001) and inter-
nal validity coefficient (with an over-all
performance score) of .8274 (P<.001).

Procedure

Job Selection. After a formal agree-
ment was arrived at between the compa-
nics and the testing agency (CEM), a
brief description of the nature and ob-
jectives of each company was secured. A
list of jobs was submitted and a number
of them were selected according to the
priorities of the CEM and the company
and the adequacy of incumbents per job.
More detailed specifications and selec-
tion requirements were obtained for
these jobs. Broader occupational group-
ings were made for jobs which had very
close similarities in specifications.

Sample selection. Once the final jobs
were chosen, the employees to represent
each group were randomly selected from
the payroll list. A final list of examinees
was prepared. In order to assure confi-
dentiality each person was assigned a
code number which he used throughout
the study. Invitation to participate was
made through the company coordinator.

Administration of Personnel Data
Form, Job Attitude Survey and PACT
Battery. The subjects were tested in

groups using the standard manual for ad-
ministration (PACT, 1977). To avoid
interruption in work flow, examinees for
one session did not have to come from
the same job position or department.
The rooms used were examined for ade-
quacy of testing conditions. For each
group of 35-40 employees, one examiner
and one proctor were assigned. The ins-
truments were administered in the fol-
lowing order: Personnel Data Form, Job
Attitude Survey and PACT. This took
four hours at the most.

Collection of Performance Data. The
list of actual participants per department
was sent to the respective heads who in
turn handed over the particular names
and code numbers to the direct super-
visors. All supervisors or heads concerned
were briefed on the rationale and the
use of the rating form. They filled out
the forms using employees’ code num-
bers for identification. The accomplished
forms were retrieved a month after the
testing.

Analysis

Data obtained in this study were sub-
jected to the following types of analysis:

Descriptive Analysis. Frequency dis-
tributions and descriptive statistics were
computed for relevant demographic var-
iables to see if the sample satisfied cri-
terion requirements and to describe it
more adequately. Furthermore, Job Sa-
tisfaction and Performance Rating Scores
were computed and employees who
scored Highly Dissatisfied or rated Poor
in performance were eliminated from
the group. The final sample was broken
down into jobs or occupational groups.

Qualitative Job Analysis. The informa-
tion about each occupational group was
studied in relation with PACT aptitude
factors. Judgment was made as to which
factors were important to efficient job
performance. Irrelevant factors were also
identified. Reasons for the judgment
were stated.

Quantitative Analysis. Statistics were
obtained on each norm group based on
their PACT factor scores and Perfor-
mance scores. These were: Means, stan-
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dard deviations, ranges of PACT factor
scores and Pearson correlation coeffi-
cients between them and Performance
scores. Stepwise multiple regression ana-
lysis was also done with PACT factors as
the independent variable and Perfor-
mance as the dependent variable. The F-
ratios of regression variance were tested
for significance.

Determination of Trial Norms. Three
to four factors were considered as trial
norms if they satisfied the following con-
ditions:

a. a high mean score relative to other

means obtained for the norm group.

b. a low standard deviation relative to

the general sample and the other
SD’s obtained for the norm group.
(SD = 100 is considered low).

c. a correlation with the criterion that

is significant at least the .05 level.

d. a rating of “important’” on the basis

of job analysis.

e. a significant F-ratio on the stepwise

regression analysis.

Determination of Final Norms. Cut-
off scores were determined to separate
the upper and lower 27%-30% of the
group with respect to performance. Cut-
off values for each of the trial factors
were tentatively computed around their
mean. Using these cutting values, the
combinations of trial factors and trial
cut-off values were correlated with the
criterion. The phi coefficient (f) was
used as the measure of this relationship.
The cut-off values of combinations with
the highest significant f§ coefficients were
considered as final norms for the occu-
pational group. The effectiveness of these
norms was evaluated in terms of the pro-
portion of qualifying and non-qualifying
test scores in relation to the high and low
criterion groups. Effective norms should
be able to screen out at least S0% of the
relatively poor workers (GATB, 1967).

RESULTS AND DISCUSSION

The initial occupational norms for the
Philippine Aptitude Classification Test
(PACT) were based on 547 employees
from two industrial companies in Metro
Manila. The sample represented various
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jobs or positions but may be classified
under ten (10) broad occupational
groups. These were the following: elec-
trical engineer, mechanical engineer, ad-
ministrative supervisor/assistant, fore-
man, bookkeeper, accounting clerk, gen-
eral clerk, electrician, technician and line-
man.

Table 1 shows that the sampling dis-
tribution met the criterion requirements
for the size that should constitute a
norms group. The largest group consisted
of Administrative supervisors and assist-
ants (71) while the smallest group was
composed of Lineman, with only 35
workers. As recommended in GATB
(1970), norms are never established on
samples of less than 30 workers.

Table 1 Distribution of Subjects by Occupational Group

Occupational Code F %

Group No.
Electrical

Engineer 00310 58 10.53%
Mechanical

Engineer 00324 52 9.44
Administrative

supervisor/

assistant 11910 7 12.88
Foreman 11930 54 9.80
Bookeeper 20100 55 10.16
Accounting

Clerk 20200 65 11.98
General

Clerk 21000 64 11.98
Electrician 76100 52 9.44
Technician 76200 41 7.44
Lineman 76520 35 6.35

Total 547 100%

NB. Code Nos. for occupational groups were obtained from
the Philippine Standard Occupational Classification.
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The sample also fulfilled the require-
ments for Age and Tenure as evidenced
from statistics indicated in Table 2 be-
low. The age range is from 21 to 56
years, with a mean of 33 and a mode of
31. The minimum number of years (1)
was also the mode of the group. Although
there were older workers (56 years old)

with long tenure (24 years on the job),
the group asa whole was relatively young
and had not stayed very long in their pre-
sent positions (Mean = 3.7 years).

With regard to educational back-
ground, the employees have finished the
minimum level required of the norm
groups, that is, at least a secondary edu-

Table 2 Selected Descriptive Statistics for Age and Tenure

of Subjects
Variable Mean SD Range Mode
(in years)
Age 33 1% 21-56 31
Tenure 3.7 3.4 1-24 1
Table 3 Educational Attainment of Norm Group
Occupational Educational Level
Group Total
High Some Voc’l/ College | MA/MS
School | College | Tech. Degree | Degree
Electrical

Engineer 0 1 0 57 0 58
Mechanical

Engineer 0 1 0 51 0 52
Administrative

Supervisor/

Assistant 2 19 0 48 2 Al
Foreman 26 13 12 3 0 54
Bookkeeper 3 19 1 3l 1 S5
Accounting

Clerk 2 19 1 43 0 65
General Clerk 5 29 4 25 1 64
Electrician 5 16 24 7 0 52
Technician 1 20 14 6 0 41
Lineman 23 7 3 2 0 35

Total 67 144 59 273 4 547
12,2% | 26.3% 10.8% 49.9% .8%| 100%
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cation (See Table 3). This was also the
mode level for Foreman (26) and Line-
man (23). The electricians and tech-
nicians had either finished some college
or a vocational/technical training while
the administrative employees as well as
the clerks and bookkeepers either finished
college or had attended a few years in it.
Two hundred seventy-three (273) out of
547 or 49.9% of the total sample had at-
tained a college degree. This was the level
expected of the engineers and practically
all of them (51 out of 52) satisfied this
requirement.

It must be pointed out that the sample
described above was the group of em-
ployees that remained after rejecting
those who rated low in Satisfaction and
Satisfactoriness (Performance). Out of
the initial 577 employees who were test-
ed, 30 or 5.2% were reported as very
dissatisfied or poor in performance as
measured by the Job Attitude Survey
and the Employee Evaluation Form, res-
pectively. Thus, the final sample of 547
workers consisted of those who were

relatively satisfied and judged satisfac-
tory in their jobs from the management’s
point ofview.

PACT Profile of Norm Groups

From the series of analysis that was
performed, a norm profile was set up for
each of the ten occupational groups.
This profile consisted of aptitude factors
which were found most relevant to the
group. The seven factors which were
summarily analyzed were the following:
Verbal Pilipino (VP); Numeric (N); Ver-
bal English (VE); Perceptual Speed (PS);
Spatial (S); Induction (I) and Clerical
Perception (CP).

Table 4 shows the factors found rele-
vant for the ten occupational groups. The
first set of factors was considered impor-
tant to each job after a qualitative ana-
lysis of specifications and requirements.
The second set was the result of a com-
parison of means and standard deviations
as well as tests of significance of the cor-
relation between PACT factor scores and

Table 4 Relevant PACT Aptitudes Per Occupational Group as Determined
by Qualitative and Quantitative Analysis

Occupational Relevant PACT Factors
Group :
(1) (2) (3)
From Qualitative From Comparison of From Regression
Job Analysis M, SD and Pearson R Analysis
Electrical
Engineer N, VE, S, 1 VP, 1 VE, I, VP,
Mechanical
Engineer N, VE, S, I VP, VE, 1 VE, CP, S, 1
Adm. supervisor/|
assistant N;'VE, 1.:CP VEB:VE:1.CP 1. VE €CP
Foreman RGP N, VE, CP N, CP, VE
Bookkeeper N, PS, CP VP, N, VE, CP N, VP, CP, VE
Accounting
Clerk N, PS, CP VP, VE. BS, CP VP, N, PS, CP
General CLerk | VE, PS, CP VP, VE, I, CP Y, VE, CP
Electrician PS, S VP, VE, PS, CP VP, VE, S
Technician PSS, EP VP, VE, S CP. S, VP
Lineman NE,PS, S;-CP VE, PS, N PS, CP, VP
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performance scores. On the third set, the
aptitudes that were found most predic-
tive of performance were determined by
multiple regression using the stepwise
technique. The factors used were those
found relevant in the analysis 1) and 2).
In this method the first predictor con-
sidered in the solution is the one which
has the highest correlation with the cri-
terion, and which subsequently contri-
butes most to the variance in perfor-
mance.

It is understandable that the set of ap-
titudes selected for each norm group
would vary with the type of analysis
that was used. The next logical step was
to try out different combinations of the
aptitudes that emerged relevant for valid-
ity against the performance criterion.
The phi coefficient (@) was used to indi-
cate this relationship. Trial combinations
of factors, based on the relevant sets in
Table 4, as well as the trial cut-off scores
per factor were tested with this statistic.
The final optimum combination with
their corresponding cut-off values con-
sisted of the set which obtained the
maximum ¢. Table 5 shows this combi-
nation and the corresponding @. This is
because from the set of trial norms, a
series of crosstabulation analysis was
done and the combination of aptitudes,
with respective cut-off values (based on
their means and SD’s) which yielded
the highest @’s were considered the final
norms for the occupational group. In the
particular sample, only eight (8) out of
the ten groups had significant @ values.
It seemed that the norms for Electrical
Engineer and Foreman did not correlate
strongly enough with the criterion. In all
the rest of the groups, the norms were

Table 5 Validity of PACT Aptitude Norms
for Each Occupational Group

Occupational Optimum Combination of PACT Factors [

Group (with cut-off values)
Electrical

Engineer  VE (483);1(589); VP (542) 03315
Mechanical

Engineer  VE (518); CP (425):S (441):1(482) 35479
Administration

supervisor/

assistant  1(446); VE (520): CP (430) .42322%*
Foreman N (343): CP (234): VE (374) 17920
Bookkeeper N (327); VP (532): CP (332); VE (401 .39135*
Accounting

Clerk VP (450); PS (399): CP (433) .30232+
General

Clerk VP (576); VE (461); CP (462) .39853**
Electrician VP (495); VE (399); S (395) .43819*
Technician ~ CP (411); S (343): VP (405); PS (277) .39728*
Lineman PS (233); CP (284); VP (437); N (342) .50252*

*significantatp .05
**significant at p .01

able to discriminate between employees
who were highly satisfactory in their job
performance and those who were rela-
tively less satisfactory.

The last step in the norm development
was to test the effectiveness of norms by
direct examination of the two-way tables
in the crosstabulation analysis. Norms
would be considered effective if they
were able to screen out at least 50% of
the low performers in a job group. Ave-
raging out the data from the different

groups with significant @#’s, 57.12% of the
poor workers did not achieve the mini-
mum cutting scores on the aptitudes.
Moreover, 80.59% of the workers who
made qualifying test scores were good
workers.

An Illustrative Case: Bookkeeper (20100)

A more detailed example of the deve-
lopment of norms for a particular occu-
pational group will be treated here. The
case we have chosen is the norm group
of Bookeeper (code no. 20100).

Job Summary (obtained from job des-
cription). The bookkeeper is responsible
for the preparation and summarization of
journal entries, in the posting of journal
vouchers and check vouchers in the
bank control ledger, and details of depo-
sit ledger and voucher register.

Experimental :sample. Fifty five (55)
employed workers.

Criterion. Supervisory ratings based on
performance for at least six months on
the job.

Qualitative analysis. The job analysis
in Table 6 indicated that Numeric (N),
Clerical Perception (CP) and Perceptual
Speed (PS) appear to be important in the
performance of the duties of Bookkeep-
er. The other factors were not that im-
portant but were not also considered de-
finitely irrelevant.

Table 6 Job Analysis for Bookkeeper

Judgment PACT Aptitudes
Category

VBN, YE PS s 1
Important 7/ 4 7/

Irrelevant

Aptitude Rationale

Numeric (N) Necessary in the preparatian of journal
entries and their summarization.
Clerical Perception (CP) Important in posting entries on journals,
vouchers, checks, ledgers and registers.

Helpful in summarizing journal entries.

Perceptual Speed (S)
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Comparison of Mean, SD and r’s. Table
7 shows the statistical results obtained
for the experimental sample of book-
keepers.

The aptitudes with relatively high
scores are Verbal Pilipino (VP), Verbal
English (VE), Induction (I), and Clerical
Perception (CP). Those with low stand-
ard deviations (SD=100) are Verbal Pili-
pino (VP), Verbal English (VE), Percep-
tual Speed (PS).

The data show that Numeric (N) cor-
relates with the criterion at the .00l
level while Verbal English (VE) and Cle-
rical Perception (CP) had r’s significant
at the .05 level.

/ Multiple Regression. Results of the
stepwise regression indicate that Numeric
(N), Verbal Pilipino (VP), Clerical Per-
ception (CP) and Verbal English (VE), in
the order mentioned, contributed most
to the variance in the criterion scores.
The multiple R of .42172 was significant
at the .05 level. It had a corresponding
F-ratio of 2.75806 which was greater
than the significant value at P <.05 with
degrees of freedom: 4, 50.

The values of the regression coeffi-
cients indicate that if performance were
to be predicted on the basis of the rele-
vant factors an equation of the follow-
ing form would be applied:

Table 7 Means (M), Standard Deviations (SD), and Pearson Product-Moment
Correlations with Criterion (r) for PACT Aptitudes

Occupational Group: Bookkeeper (20100)
Aptitude SD r

VP — Verbal Pilipino 549.16 66.44 .1420

N — Numeric 456.22 104.18 A4636%**
VE — Verbal English 525.52 73.78 .2455%
PS —* Perceptual Speed 457.06 96.08 .0935

S — Spatial 459.49 108.71 .1230
" I~ Induction 506.91 128.08 .0326
CP — Clerical Perception 497.39 114.55 .2466*

*%% significant at‘P<.001 N =155

*  significant at P<.05

Table 8 Selected Statistics from the Stepwise Regression of PACT
Aptitudes with Performance Scores for Bookkeeper

PACT Factor Multiple R B
N — Numeric 40961 .02194
VP — Verbal Pilipino 41773 .00554
CP — Clerical Perception 142130 .00320
VE — Verbal English 42172% .00207
(Intercept) 16.85768
*significant at P .05;d.f.: (4,50) N =155
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Y = .02194 x N score +.00554 x VE
score +.00320 x CP score +
.00207 x VE score + 16.85768
Summary of qualitative and quanti-
tative analysis. Table 9 summarizes the
results of the job analysis, comparisons
of M, SD, and r’s and the regression ana-
lysis.

Table 9 Summary of Qualitative

and Quantitative Data for
Bookkeepers
Evidence Aptitude

VPN VE PSS I CP

Job Analysis
(Important) v v 2

Relatively
High Mean vl v ~G

Relatively
Low SD

Significant
Correlation
with Criterion

Significant
Regression
variance

st T

To be Consi-
dered for

Trial Norms |v~ v V4

Determination of Norms. Based on the
qualitative and quantitative evidence, Ap-
titudes VP, N, VE and CP were selected
for further consideration for inclusion in

the test norms. Trial norms consisting .

of various combinations of three or four
of these aptitudes were evaluated against
the criterion by means of the phi coeffi-
cient. For this analysis, the criterion was
dichotomized by placing 15 of the 55
workers or 27% in the Low Criterion
Group and 27% also in the High Criterion
Group. Results of the analysis showed
that the best selective efficiency was ob-
tained for the test norms with the follow-
ing cut-off scores: N — 327, VP — 532,
CP — 332, VE — 401.

Effectiveness of norms. Table 10 ex-
presses a “Hit — Miss’’ table which shows
the relationship obtained between norms

with cutting scores given above and the
dichotomized criterion. If an employee
did not meet the cut-off score for at least
one of the relevant factors, he was classi-
fied as having a ‘“‘non-qualifying test
score.” The data indicate that 9 of the
15 relatively poor workers, or 60% of
them, did not achieve the minimum
scores established as cut-off for the rec-
ommended test norms. This means that
this proportion would not have been
hired if these norms had been used in
the selection process. Moreover, 78.6%
of the highly satisfactory workers would
have qualified.

CONCLUSION AND RECOMMENDATION

The foregoing discussion has covered
both a summary treatment of the deve-
lopment of PACT norms for ten occupa-
tional groups and an illustrative example
for one specific occupation. The analysis
involved seems to be rather lengthy but
in view of the use to which the norms
would be applied, such a method is
deemed worthwhile going through.

For the purpose of using the norms
for selection and placement, as well as
for career decisions, two methods are
recommended for the interpretation of
examinees’ scores. One may use a regres-
sion equation based on the coefficients
that resulted from the regression analysis
and the () -test for a- particular occupa-
tion. This is the present classification

Table 10 Relationship Between Test Norms and Dichotomized
Criterion for Bookkeeper

Non-Qualifying Qualifying Total
Test Scores Test Scores

High Criterion Group 11 3 16
(78.6%) (21.4%)

Low Criterion Group 6 9 15
(40.0%) (60.0%)

Total 17 12 29
¢-= .39135
P/2 <.025
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method used for junior high school
examinees with respect to the PACT
course norms. A second way is to com-
pare the factor scores with the aptitude
_cutting scores for the occupation/posi-
tion being considered. This will involve
the use of the standard error of mea-
surement (SEM). These two methods

can be studied for comparative efficiency
as well as economic feasibility. For the
latter reason, it is recommended that not
all the possible courses or occupations
be open to comparison but certain other
criteria be considered (interest or choice,
course or job availability) during the pro-
cess of aptitude classification.

With regard to the applicability of the
newly-developed occupational norms cer-
tain reservations will have to be made.
First of all, the lack of discriminating effi-
ciency in the case of Electrical engineer
(00310) and Foreman (11930) suggests
that another validation study be made on
perhaps a more extended sample or a dif-
ferent criterion measure. Thus the PACT
as of now should not be é’ljﬁl’gin predict-
ing those two occupations.

Efficiency is predicted for the other
eight occupational norms if used in the
direct selection or placement of workers
in the companies that have provided the
standardization sample, but when other
companies wish to use the PACT norms
for their own screening purposes, it is
suggested that check studies or cross-vali-
dation be done on the established norms
on at least a representative sample from
their company. This reservation is made
because any selected sample used for
norms can only approach perfect repre-
sentation of the entire population of
workers in that occupation. Other facters
such as the reliability and validity of the
criterion tend to limit the degree of cer-
tainty that can be placed on their results.
Therefore it would not be wise to accept
the results of any one study as the ““true”
and ‘““final” results, and it is advisable to
conduct check studies to verify original
findings.

Finally, since the PACT norms study
is still at its initial stage and the validity
used is only concurrent, more norms can
be developed for other relevant occupa-
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tions and predictive or longitudinal validi-
ty studies can be undertaken for these
norms.
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élavicatlons of the
Testing Program
to Mathematlcs ducation

THOMAS E. DOHM
ELIZABETH S. SAMIA

for Educational Measurement for third year
secondary students in the Philippines. These
are the Philippine Aptitude Classification Test (PACT) and the Diagnostic Tests.
The PACT is a classification instrument which measures the relevant aptitudes
necessary for proper placement into occupational areas. By comparing a high
school student’s aptitude profile with that of 23 college and vocational course
norms, the PACT “matches” each student’s scores with each of the aptitude pat-
terns of the course norms to help the student make a more realistic career decision.
The seven aptitude factors of the PACT are: (1) Verbal Pilipino (VP), the abi-
lity to understand the meaning of Pilipino words and to recognize relationships
between them; (2) Numerical (N), the ability to perform arithmetic operations
accurately; (3) Verbal English (VE), the ability to understand the meaning of
English words and to recognize relationships between them; (4) Perceptual Speed
(PS), the ability to recognize similarities and differences among series of letters,
numbers, or figures quickly and accurately; (5) Spatial (S), the ability to recognize
figures from a complex pattern and to construct them mentally; (6) Induction (I),
the ability to discover a general rule or principle behind a series of numbers or
figures; and (7) Clerical Perception (CP), the ability to observe differences in
printed words, numbers, and punctuation, and to recognize the correct spelling
of English and Pilipino words.

[ﬁ]wo tests have been developed by the Center
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On the other hand, the Diagnostic
Tests are designed to measure the com-
mon core of learning to which students
are exposed to in their third year of high
school. The battery includes tests in Eng-
lish, Geometry, Chemistry and Social
Studies and follows the requirements of
the revised secondary curriculum. For
purposes of this paper, only the Geo-
metry Diagnostic Test will be discussed.
The Geometry Diagnostic Test is a 120~
item, one-hour-and-thirty-minute, multi-
ple-choice test that measures content
areas and cognitive skills as defined by
Bloom’s Taxonomy of Cognitive Objec-
tives and modified for a Philippine au-
dience. The cognitive skills measured in-
clude knowledge, comprehension, appli-
cation, computational and analytic abi-
lities in the area of Geometry. Likewise,
the content areas cover geometric phe-
hemena, measurement, formal proof,
and coordinate geometry. The test puts
greater weight to the solution of practical
quantitative problems, tests of computa-
tional skills and reasoning in a quantita-
tive context rather than memorization of
formulas and knowledge of techniques.

This paper will discuss the results on
the PACT and the Geometry Diagnostic
of Philippine students. Specifically, this
paper will:

1. Present a profile of mathematics
students who are in their last
semester of college. The profile
will include a discussion of curri-
cular requirements, PACT test
scores and their relationship to
success in the mathematics prog-
rams, and other relevant student
data;

2. Discuss the strengths and weak-
nesses of third year high school
students on Geometry Diagnostic
Test; and

3. Present the findings on the per
formance of third year high
school students on select items
of the PACT and Geometry Diag
nostic Test in comparison with a
criterion of expected performance
based on responses from a sam-
ple of 39 high school teachers.
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The first objective will help secondary
instructors and counselors to help their
students plan for a tertiary course in ma-
thematics. The last two objectives will
provide some feedback to secondary edu-
cators as to the relative strengths and
weaknesses of Philippine third year high
school students in mathematics.

The PACT College Norm Profile of
Mathematics Majors

Sample Description

Sixty mathematics majors who were
completing the final semester of their
undergraduate curriculum in 1975 were
included in the norm group. These stu-
dents originated from six well-known
public, and private universities in the
Greater Manila area. The schools are
considered to have good mathematics
programs and relatively large provincial
enrollments.

Curricular Requirements

The total number of units required for
graduation with a major in mathematics
at the six universities was subdivided into
eight curricular areas. For each of the
curricular areas the percentage of total
units required was computed to deter-
mine how much emphasis was required
in each of the areas. This information
should be useful to students prior to en-
tering a mathematics curriculum.

The results of the curricular analysis
are as follows:

Major Subjects (Math), — 44.63%
Natural Sciences ~-14:22%
Social Sciences — 14.59%
Philosophy - 3.95%
Arts/Humanities 53 1581%
English - 9.65%
Pilipino — 1.76%
and others — 7.60%

PACT Test Results

The PACT college norms were based
on a group of students from 23 college
and vocational courses from approxi-
mately 25 tertiary institutions. Each of
the PACT factor scores was converted to
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a scale with a mean of 500 and a stan-
dard deviation:of 100. The performance
of the mathematics normative sample is
better on each of the seven factors as
compared to the average college sample.
The mean scores of the mathematics
majors ranged from 550 for Verbal Pili-
pino to 630 for Numerical. (Refer to
Table 1)

Further correlational analyses were
done for the mathematics majors to de-
termine the extent to which each of the
PACT factor scores correlated with the
grades in mathematics subjects as well as
with the grades in all other subjects.
Table 2 shows the results of the correla-
tional analysis:

Table 1. Mean Scores Obtained by Mathematics

Majors in the PACT Aptitudes Factors

#
PACT APTITUDE FACTORS | MEAN SCORES

VP Verbal Pilipino 550
PS Perceptual Speed 556
CP ~ Clerical Perception 584
I Induction 592
S Spatial 594
VE Verbal English 607
N Numerical 630

Table 2. Correlational Matrix

(5,,,

PACT APTITUDE FACTOR GPA-MAT@H SUBJECTS | GPA-ALL SUBJECTS
Verbal Pilipino —0.25% —0.26*
Numerical 6. 22" 0.21
Perceptual Speed 0.45%* 0.45%*
Verbal English --0.06 0.03

Spatial 0.24* 0.28*
Induction @.25% 027
"Clerical Perceptjon 0:15 0.15

*Significant at .05 level
**Significant at .01 level
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Interestingly enough, success in mathe-
matics subjects as well as in college as a
whole correlated negatively with verbal
ability in Pilipino. This finding should
have important implications on the Phil-
ippine bilingual program. Success in ma-
thematics subjects seems to be most re-
lated to aptitudes for perceptual speed,
induction, spatial, and numerical ability.
Likewise, success in college as a whole
for the mathematics majors depends on
perceptual speed; spatial, and induction
aptitudes.

Other interesting PA@T Student Data
Include the Following:

1. When asked to choose between Eng-
lish and Pilipino, 80% answered
they could read better in English,
65% could speak better in Pilipino,
and 71% could write better in Eng-
lish. Furthermore, 83.3% said they
would prefer to take tests in Eng-
lish rather than in Pilipino.

[N

From a list of given reasons for
choosing their course, students res-
ponded as follows: 43.3% are inte-
rested in the course they chose,
28.3% think that their course choice
promises better pay, 21.7% think
that they have the ability to finish
the course, 3.3% answered that
others influenced their decision, to
take the course 1.7% considered
their course choice to be short and
1.7% had other reasons.

3. When preparing for lessons in major
subjects, 56.7% answered they have
an easy time, 40.0% find difficulty
and 3.3% have a very difficult time.

4.  When asked whether they would be
happier in another course, 21.7%
strongly disagreed, 56.7% disagreed
and 21.7% agreed.

5.  Finally, when asked to choose their
course given another chance 35.0%
would choose the same course,
51.7% would choose a different
course but in a similar field and
13.3% would choose a completely
different course.
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Other interesting PACT Student
Data Include the Following:

Language Preference

English  Pilipino
READ BETTER IN 80.0% 20.0%
SPEAK BETTER IN 35.0% 65.0%
WRITE BETTER IN 71.7% 16.7%
LIKE TO TAKE
TEST IN 83.3% 16.7%
- Reasons for Choice of Course:
I’'M INTERESTED . 43.3%
IT PROMISES BETTER PAY 28.3
I HAVE ABILITY 21.7
OTHERS WANT ME TO 33
SHORT TERM T
OTHERS 57/

Preparing Lessons in Major Courses:

EASY 56.7%
DIFFICULT 40.0
VERY DIFFICULT 33

When asked if they would be happier
in another course:
STRONGLY DISAGREED 23.7%
DISAGREED 56.7
AGREED 2167

Finally they answered that, if they
had a choice, they would take:

SAME COURSE 35.0%
DIFFERENT COURSE BUT

SIMILAR FIELD o )
COMPLETELY.DIEEERENE . +13:3

The implications of these findings are
startling and should not be taken lightly.
Apparently, stronger career guidance
programs are needed at the secondary
level. In summary, those who are work-
ing at the secondary level can help their
students plan for a tertiary program in
mathematics by taking note of the fol-
lowing:




1. Mathematics majors, in general,
have higher aptitudes in the seven
PACT factors than the average
group of students in college.

2. The assumption that all that is
needed for success in the mathe-
matics curriculum is numerical
facility is a myth. Perceptual
speed, induction, and spatial apti-
tudes are the best predictors of
success in mathematics programs.
Verbal Pilipino negatively corre-
lates with college success in ma-
thematics possibly because the
teaching of most mathematics
subjects is done in English.

3.  Surprisingly, a relatively large
percentage of mathematics stu-
dents are not satisfied with their
courses. This finding needs to be
explored further and may partly
stem from the lack of proper ca-
reer guidance at the secondary le-
vel.

The Geometry Diagnostic Test

The Geometry Diagnostic Test is most
useful in determining the strengths and
weaknesses of students at the individual,
institutional, or at the regional level.
However at the national level, the report-
ing of strengths and weaknesses is prob-
lematic due to the norm-referenced na-
ture of the test. Since total scores and
subscores are standardized to have a na-
tional mean of 500 and a standard devia-
tion of 100, no subscore differences will
occur at the national level due to the
standardization and norming procedures.
Although initially, the test was designed
to be a criterion-referenced test, this plan
was changed when the item judges could
not effectively translate criterion mea-
sures at the item level. This was not due
to any lack of ability on the part of the
judges but rather to the perplexing prob-
lem of not being quite able to determine
whether or not an item was difficult be-
cause the criterion it was supposed to
measure was difficult or whether the
item was difficult because of the parti-
cular language and terminology used in
the item. Thus, the same criterion could

be measured by two items of varying
difficulty. Likewise, a comparison of sub-
test raw scores could not be directly com-
pared for the national sample due to in-
herent differences in difficulty levels of
the items in the various subtests. Because
of these technical difficulties, indirect
methods of determining strengths and
weaknesses were made, namely:

1. Comparison of subtests’ item re-
jection rates to determine the
subtests’ relative strengths and
weaknesses; and

2. Comparison of actual perfor-
mance of examinees with expect-
ed performance based on judges’
ratings at the item level rather
than at the subtest level. The
reader could likewise make an
assessment as to whether or not
his own criterion for student per-
formance had been achieved.

If one employs the first method, one
makes several assumptions. If we have a

group of items which are considered ac-

ceptable in terms of correctness of gram-
mar, (add other criteria) etc., we may
pretest or try out these items on a group
of students. Items which are too diffi-
cult will be rejected if norm-referenced
rules are applied to item selection. How-
ever, items which are rejected because of
difficulty may be assumed to be due to
the difficulty experienced by students
in achieving the criteria (since grammar
and other factors are acceptable). There-
fore, the greater the percentage of items
rejected in a particular subtest, the more
difficult the criterion is assumed to be,
and correspondingly this is where the
students’ weakness lie.

The following table shows the results
of 8,660 students from Greater Manila,
Central and Southern Luzon who took
the February, 1976 pretest of the Geo-
metry Diagnostic Test.
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Table 3.

Frequency of Rejected Items from the 1976

Pretest of the Geometry Diagnostic Test

Number of Number of Percent of
Items Items Items
Pretested Rejected Rejected
I. CONTENT AREAS
A. Geometric Phenomena 205 99 48.29
B. Measurement 123 74 60.16
C. Formal Proof 9 25 27.47
D. Coordinate Geometry 91 20 24.69
II. COGNITIVE SKILL AREAS
A. Computation 156 72 46.15
B. Comprehension 144 59 40.97
C. Interpretation and
Application 99 39 39.39
D. Analysis 98 47 47.96

Based on this indirect method of ana-
lysis, the weakest to the strongest con-
tent areas of the students are Measure-
ment, Geometric Phenomena, Formal
Proof, and Coordinate Geometry. Like-
wise, the weakest to strongest cognitive
skills are Analysis, Computation, Com-
prehension. Interpretation and Applica-
tion.

Furthermore, using the above method
for the four CEM Diagnostic Tests, one
finds that it is only in the Chemistry
Diagnostic Test wherein the students are
weaker than in Geometry Diagnostic
Test. Students performed better in the
English and Social Studies Diagnostic
Tests than in the Geometry Diagnostic
Test.

For the second method, select items
were drawn from the 1975 PACT pretest,
the 1976 Geometry Diagnostic Test, and
the 1977 Geometry Diagnostic Test.
Subsequent forms of these tests which
are currently being administered nation-
wide no longer use the select items in-
cluded here (See Appendix A).

Expected criterion of performance
varies from educator to educator. There-
fore, an attempt was made to determine
the mean expected item criterion from a
group of judges. This means estimate of
expected item criterion performance
might be used to evaluate the actual per-
formance of students, and subsequently

_— -

of the system as a whole. Thirty-nine
judges were selected to estimate for each
item the proportion of students at the
end of their third year of high school
who would answer the item correctly.
The judges were told that the students
came from a nationwide sample of public
and private high schools from both the
urban as well as the rural areas. Twenty-
one of the judges taught high school in
the Greater Manila Area whereas the re-
maining 18 taught in the provinces. All
Judges taught at the secondary level ex-
cept one who was a tertiary instructor.
The mean number of years of teaching
experience was 6.1. Thirty-six of the
judges were female, three were males.
Lastly, 21 came from public schools, 13
from private sectarian schools, and 5
from private non-sectarian schools.

Each of the 24 items were adminis-
tered to the Judges (Group D) and at
least one of the following groups:

Group A — The nationwide Novem-
ber, 1975 pretest sample
of the PACT. This in-
cludes 16,108 students
from 76 schools.
February, 1976 pretest
of the Geometry Diagnos-
tic Test. Eight Thousand
Six Hundred Sixty stu-
dents from 104 schools in

Group B —




Group C —

Table 4. Difference between the actual proportion of student group
answering an item correctly and the judges mean estimated

—

the Greater Manila Area,
Central and Southern Lu-
zon comprise the sample.
Nationwide February,
1977 Geometry Diagnos-
tic Test examinees of the
FAPE Centralized Testing
Program. This includes
8,099 students. It should
be noted that since the
FAPE Centralized Testing
Program is a voluntary
program, there is a ten-

dency for only the better
students from the better

schools to take the tests.

All of the student groups mentioned
above came from both public and pri-

vate schools.

For each item, the following table pre-
sents the actual proportion of students
who answered the item correctly and the
corresponding mean estimate by the
judges of the expected proportion of
students who would correclty answer

the item.

proportion of students who would correctly answer

Actual Proportion of . 1
Item Group Student Group Answering Mean Estimated Proportion Difference
Item Correctly From Judges (Group D)

1 (A) 0.25 0.58 0:33
2 (A) 0.23 0.68 0.45
3 (A) 0.27 0.82 0.55
4 (A) 0.16 0.72 0.56
5 (A) 0.19 0.55 0.36
6 (A) 0.21 0.69 0.48
7 (A) 0.22 0.71 0.49
8 (A) 0.19 0.82 0.63
9 B 0.37 0.66 0.29
C 0.51 0.66 0.15
10 B 0.37 0.71 0.34
C 0.49 0.71 0.22
11 B 0.49 0.79 7 030
C 0.57 0.79 0.20
12 B 0.26 0.57 0.31
C 0.36 0.57 0.21
13 B 0.36 0.48 0.12
C 0.44 0.48 0.04
14 B 0.62 0.64 0.02
C 0.56 0.64 0.08
15 B 0.35 0.64 0.29
C 0.40 0.64 0.24
16 B 0.34 0.49 0.15
C 0.34 0.49 0.15
17 B 0.35 0.50 0.15
C 0.46 0.50 0.04
18 B 0.37 0.53 0.16
C 0.51 0.53 0.02
19 B 0.31 0.61 0.30
C 0.31 0.61 0.30
20 B 0.34 0.60 0.26
G 0.43 0.60 0.17
21 B 0.41 0.73 0.32
C 0.41 0.73 0.32
22 B 0.35 0.65 0.30
C 0.36 0.65 0.29
23 B 0.44 0.60 0.16
C 0.43 0.60 0.17
24 B 0.31 0.50 0.19
C 0.31 0.50 0.19
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From the above table, it is interesting
to note that in no case were the estimates
of the judges lower than the actual per-
formance of third year high school stu-
dents. Thus the judges had overestimated
performance on all items. In fact, the
mean difference in proportion between
the judges and Group A (PACT) items
was 0.48. The mean differences between
Group B and the judges was 0.23 and
the mean difference between Group C
and the judges was 0.17.

If the judges’ criteria were set to eva-
luate mathematics education as a whole,

e e B B e

then the system has failed in meeting the
expected criterion performance. The au-
thor will leave it up to the reader to es-
timate his own expected item perfor-
formance and compare his own expecta-
tions with that of the actual performance
of Philippine students. Have your own
criterion been met? If not, the author
will leave the implications of this to the
reader. For after all, it is the Philippine
mathematics educator who must search
for causes and ultimately the solutions
to the improvement of mathematics edu-
cation in this country.

Appendix A

Questionnaire Administered to Judges (Group D)

NAME:

Institutional Affiliation:

Address:

]

Please check: [J Public

[TPrivate-Sectarian

[] Private Non-Sectarian

Position:

At what level do you teach?
[] Elementary
How long have you been teaching?

Highest degree completed:

[ High School

(1 College

Field of Specialization:
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DIRECTIONS:

‘ The following items are intended for third year high school students in the Philip-
i pines, both for the public and private schools in the urban areas as well as the
‘ remote rural areas. The items will be administered at the end of the third year of
high school. Please estimate that proportion of these students will correctly answer
the item. Your answer should be accurate up to two decimal places. For example,
if you expect 35% of the nationwide sample of third year students to answer it
correctly, please place 0.35 next to the corresponding item. Note that an asterisk
is placed by the correct answer. Thank you.

TR (A)8 (B)28 (C)6 (D) 17 *(E) None
S RO T paial B8 1 20yt 3
5 glx 3 (A) L @B) s ©) 9 D) 1 s *(E) None
R fg co a0 e g
3. gx2xt w0 ® L © 3o 5@ N
B G i L®iolo?
4 -5+ L @ L®32© 1o 2®ENone
5. 36+169+324 =  (A)81 (B)47 (C)91 *(D) 37 (E) None
e ik et U P lpesiin
6 t+3-3-1l- w1 ® ol ol @ None
7. 243 41l - )24 (B)l—-(C)33 *(D) 31 () None
8 LxlxlsZ- wi®id oLl @ None

9. Given: A, B, and C are collinear points x, y and z, respectively;
Ifx+y> x+z,then (A)y<z (B)x<z *C)y>z (D) x>z

<> <>
10. If AB is parallel to CD with RQS as the transversal and M £ 3 = 134°,

thenm / 61is
R
A '[
- /3 =Y.
C o Ly »D

:/7
&
(A)S6°  (B)66°  (C)36°  *(D)46°

11. ABCD is quadrilateral. The sum of the angles A, B,C, D is

(A) 720° (B)540° *(C)360° (D) 180°
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16.
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13.

14.

17.

If one side of a square is three times as long as a second square, then
the area of the first is how many times the area of the second?

(A) four (B) two (C) eight *(D) nine

If the number of degrees in LA of AABC is represented by 5x + 25,
in ZB by 15x — 13, and in an exterior angle at C by 10 x + 54, the
triangle is

*(A) Scalene (B)right (C)equiangular (D) obtuse

The perpendicular from the center of a circle to a chord divides the
chord into

*(A) two congruent parts (B) two parts with ratio 3:4
(B) two parts with ratio 4:5 (D) two unequal parts with no definite
ratio

Given the points A(3, -5), B(1, 1) and C(-4, 6), what can you say
about the three points?

(A) Cis between A and B (B) A is between B and C
*(C) The three points are non collinear (D) B is between A and C

What figure is the locus of the vertices of all isoceles triangles that can
be constructed on line segment AB as a base?

(A) alog (B) the altitude to a log
(D) the base (*C) the altitude to the base

The timber BF supports a stairway and makes an angle of 150° with
the floor AB. How many degrees must  CDB have so that CB AB
and CD AB?

(A) 45° *(B) 30° (C) 60° (D).235°

1500f4
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18.

19

20.

23.

24.

The midpoint of the hypotenuse is the circumcenter of a 30° — 60° — 90°
triangle. This is true firstly because

*(A) The median to the hypotenuse is equal to one half of the
hypotenuse
(B) 1/2 of the hypotenuse is equal to the radius
(C) All the vertices will determine a circle
(D) The radius of the circle are congruent

In what kind of triangle do the altitudes meet at one of the vertices
of the triangle?

(A) equilateral triangle (B) isosceles triangle
*(C) right triangle (D) scalene triangle

Two polygons having equal areas are congruent. The hypotenuse is

(A) If there are two polygons . . .

(B) If two polygons are equal . . .

(C) If two polygons are congruent . . .
*(D) If two polygons have equal areas . . .

If/x=/yand Ly = Lz then Z x =/z, this statement is a
direct application of which of the following properties

(A) Addition (B) Reflexibility (C) Symmetry *(D) Transitivity
Ifm/A+ m /B = 180°andm ZA +m £ C = 180°, then
*(A)/B=/C ®B)/m /B+m/C=180° (C)/A =/C

D) m/B+m /C = 180°

The midpoint of the segment joining points (0, 0) and (-8, 0) is
point:

) l=dy D) (BY (st ) . (C) 4, 5) - (D) - (4,-5)

Given two distinct points Pl and P2 on line MN. If P,=(4, 0) and
P5 = (0, 4), then

(A) Pl is the y-intercept of line MN
*(B) P, is the y-intercept of line MN

(C) The slope of line MN is 4

(D) The slope of line MN is 1.
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Selecting Test
fo? echlc?olse "

ALEXANDER A. CALATA

any schools in the Philippines select and ad-

Mmmister tests without much purpose, plan or

preparation. Schools that claim they have a

testing program actually are saying they have a collection of assorted tests —

foreign and local, mostly foreign — that they administer to certain grade or year

levels and whose validity to the school’s instructional objectives may be difficult

to ascertain. Further, the understanding of these tests by the school administrators

and faculty alike may not be perfect, an understanding that impairs more than
clarifies their appreciation of student abilities and its implications to teachings.

The selection of tests is one of the most neglected aspects in the planning of a
school’s testing program. To many in the school system, the task of choosing the
tests can be handled by almost anybody who is in education. And within the edu-
cational system, a lot of emaciated suggestions on tests are apparently frequently
given, and, judging from the results, are faithfully discharged by schools.

On the other hand, the careful selection of tests for a school’s needs can greatly
influence the success of its educational objectives. When those in charge of this
important task seriously try to relate tests to students, teachers, curriculum and
school system, an institution’s testing program can begin to produce positive re-
sults.

What, then, should be done?
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In selecting tests for a school’s testing
program, a first consideration is whether
the tests will do the job you want done
by them, and well. It is obviously the
most sensible thing to ask in the first
place, and yet many fail on this count.
Standardized (those prepared by special-
ists) and teacher-made tests will both
serve the purpose of the school’s general
educational objectives and the specific
objectives of classroom instruction. These
objectives are important in defining the
evaluation approach of a school. Al-
though schools will vary in the way they
state their objectives, they will however
agree on some common core of abilities.
For example, schools will always con-
verge on the need to assess skills in read-
ing comprehension and arithmetic com-
putation. What is apparent is the ease
with which school administrators and
teachers identify areas to be measured.
The problem seems to be what tests to
use.

I

Now, tests are many things to many
people. The whole educational system
may view them as bases for systems—
wide policies (e.g. the NCEE, SOUTELE)
School systems may look at them as ins-
truments to help determine academic
strengths and weaknesses of students for
possible curricular realignment and reme-
diation programs (e.g. the diagnostic tests
of the Notre Dame Educational Associa-
tion schools in Southern Mindanao).
Within the school system itself, tests will
serve varying needs. A teacher regards
them as an instructional aid. A guidance
counselor interprets them as some con-
crete guideposts for defining a student’s
career path. An admission officers relies
on tests for decisions on acceptance and
grouping of incoming students. Within
this welter of needs, what is important is
for a school to define the areas that
should be assessed and then find out

what tests are needed to do this evalua-
tion.

v

Once the areas in which testing is to
be done have been adequately defined,
the school can review the available tests
in the market. Information on tests can
be had from catalogs which test publish-
ers issue from time to time. Catalogs are
listings of tests sold by companies. They
contain information on the title of each
test, the test’s author(s), the appropriate
target group for which the test is ad-
dressed, its manner of purchase and use,
test administration mechanics, design of
test materials, prices and other similar
information. Caveat emptor. Most of the
catalogs in the local market are from
American test publishers. Catalogs on
Philippine educational tests are difficult
to come by, which is also one way of
saying that there are only a few local
tests available in the market. Outside of
government, no organized national edu-
cational test development program is evi-
dent in the country except that of the
Center for Educational Measurement
(CEM). However the CEM does not sell
its tests in the tradition of test publish-
ers in the United States like the Psycho-
logical Corporation, McGraw Hill Book
Company, or Science Research Asso-
ciates. The best known commercial dis-
tributor of foreign educational tests in
the local market is the Philippine Psy-
logical Corporation. A more comprehen-
sive and regular listing of major United
States test publishers is made by the
Educational Testing Service at Princeton,
New Jersey, a non-profit educational
testing agency like CEM. The ETS lists
are given free of charge to interested
schools. The most comprehensive source
of test information and critique are the
editions of Mental Measurements Year-
book by Oscar K. Buros. The Yearbook
lists most of the current tests in print
and contains information on each test’s
validity, reliability, and norms. It should
also be pointed out that in some schools
in the Philippines, particularly in the
graduate schools, students are known to
have developed educational tests for spe-
cific grade and year levels as part of their
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thesis work. In addition, many colleges
and universities publish their research
findings on the tests they use for differ-
ent purposes. These findings as well as
selected thesis data can help those in
search of tests make conclusive deci-
sions about their use or rejection.

A%

Which brings us to the same problem
of having the tests but not knowing what
they can do. What they can do can be
determined when you examine the tests
that you have or that you wish to obtain
according to their (1) quality and (2)
ease of administration and scoring. The
quality of a test essentially means its
validity and reliability. In achievement
tests, content validity must be extensive-
ly considered. This means that the con-
tent of a particular test should relate
significantly with the content and em-
phasis of a particular course. Whether
teacher-made or standardized, an
achievement test should reflect what is
taught in the classroom. For aptitude
tests, of utmost importance is predictive
validity, i.e., how well scores on a test
correlate with some standard of future
success. For example, in making a se-
lection, a high school may wish to know
the correlation between scores on the
CEM-developed College Scholastic Apti-
tude Test (CSAT) and college freshman
grades. If they correlate significantly, at
least with a correlation coefficient equal
to .30, then this could lead to a decision
on the use of the test. Reliability is a
consistency index. It says in effect that a
reliable test yields the same results in
measuring whatever it is supposed to
measure. Reliability coefficients of tests
are usually given in test manuals and
therefore makes easy the task of a school
in search of a reliable instrument. It
should be noted that tests are never per-
fectly reliable. It is sufficient perhaps to
say that the teacher or the school should
seek a standardized test whose reliability
is as high as possible. In general, most
standardized tests published for school
use have reliability coefficients of at
least .80 in the population for which it
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is designed. What is important is for the
school to interpret a test’s reliability
coefficient in terms of the groups of stu-
dents on which it is based.

Other technical considerations that
should be made concern the kinds of
norms provided and the evidence of care-
ful development and research. Of course,
a careful study of all these technical attri-
butes is not often feasible in the Philip-
pine school setting, given its limitations,
in which case the selection of the tests
on the basis of these attributes may be
based on recommendations of external
experts.

Outside of the technical considera-
tions, the tests should be selected on the
basis of ease of administration, scoring
and even the speedy and steady availabil-
ity of other related services that test pub-
lishers can offer test users. Such services
would include processing of results, re-
search and analysis studies and inter-
pretation of results.

VI

In the scrutiny of tests to be used,
note that there are some tests which
every student should take and other tests
which will be of use only for specific
needs. Needless to say, a decision on
which test to use universally or selective-
ly will be ultimately based on the user’s
purpose. A group test of mental ability,
for instance, should be taken by all stu-
dents, whereas a special aptitude (e.g.
music) need not be administered to all
Aptitude tests may be helpful if given to
high school juniors or seniors when sys-
tematic focus on future vocational plans
begins, but they are seldom of value to
elementary school pupils since elemen-
tary schools usually follow a universal
curriculum.

VII

In this connection, the school may
want to consider the wisdom of partici-
pating in a.centralized testing program
that is available to schools. This program
may be associational/regional (NDEA,
Educational Testing Center) or national




(CEM). One big advantage of joining a
testing program of this type is that the
school is freed from the task of develop-
ing or selecting its own tests at the same
time that such programs make available
dependable norms for schools comparable
to the local school. A comparison of
these associational or national norms will
help the school test consumer in analyz-
ing the strong and weak areas of its own
programs. It will also provide the school
with data on comparative ability perfor-
mances of students. When a school de-
cides on a centralized testing program,
however, it should first see to it that
what the test contains agrees with its
objectives and curriculum and provides
adequate measurement of the entire
range of ability of the students in the
local school. An ideal and realistic ar-
rangement perhaps would be a program
of test complementation where standard-
ized tests from major associational or na-
tional testing programs and school-deve-
loped instruments can be coordinated
and integrated to cover, in an adequate
fashion, the objectives, curriculum and
ability range of the students.

VIII

This brings us to the question of who
should select the tests. It is important to
have the tests represent all the critical
claims and interests of administrators,
counselors, the testing department
(where there is one), and most impor-
tant. the classroom teachers. This makes
sure that the tests are faithful to school
objectives and needs and generally en-
dorsed by all. The best way to do this is
constitute a committee to be composed
of these sectors. Where tests are depart-
mentalized, i.e., they are developed by
subject matter departments, coordinat-
ors and supervisors should involve their
department teachers in all phases of test
development work—from the prepara-
tion of test specifications and the writing
and assembly of items to item analysis
and test improvement.

While it is, as a rule, highly desirable
to have a common testing program, there
- may be circumstances under which the

choice of tests should be left to indi-
vidual schools within the system. Perhaps
the primary consideration in joining a
common program is whether the range
of student abilities in the different
schools is similar and whether there is a
common of core educational objectives
which guide the various schools in the
system.

IX

In summary, the selection of school
tests will have to consider the following:

1. Define the school’s educational
and instructional objectives and
find out whether the use of cer-
tain tests will achieve these ob-
jectives satisfactorily.

2. Based on a definition of educa-
tional and instructional objec-
tives, determine the specific areas
to be measured.

3. Learn what tests are available.

4. Choose the tests that will meet
needs defined in nos. 1 and 2.

5. Examine tests according to their
technical qualities and adminis-
trative requisites.

6. Select tests that reflect the think-
ing of administrators, teachers,
counselors and testing depart-
ments.

7.  Consider obtaining tests from as-
sociations or nationally planned
testing programs. Where this is
not sufficient to meet particular
circumstances, select other appro-
priate tests.

The need for a careful assessment of
school and student performance cannot
be overemphasized. Amid the big num-
ber of tests available and their evident
impact on the education of the young,
schools should exercise the most thought-
ful attention to selection and provision
of the best testing materials.
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A Pilot Study on the
Implementation of a Model

for Evaluating School Guidance
Programs

MARIA CRISTINA CORPUS

ith the promulgation of the revised secondary

Wcurriculum in 1973, there came a directive

from the Education Department to ‘‘develop

guidance programs where there are none and strengthen those which are already

existing” (The Revised Secondary Education Program, May, 1973). Clearly, this

underscored the significant role guidance was to assume in the light of new thrusts

in secondary education. Whereas in the past, guidance was left to the discretion of

individual institutions, by 1973, it became mandatory in all secondary schools

across the nation. Perhaps the single, most compelling reason for the importance

ascribed to guidance was the finding that its lack or absence in the early high

school years often contributed to poor occupational choices among large numbers
of graduating students.

With guidance emerging as a vital component in our educational system, coun-
selors of necessity must engage in the systematic planning and implementation of
guidance programs. Ultimately, the total impact of these programs needs to be as-
sessed.

When viewed within the local context where guidance has now become one of
the delivery systems for accomplishing.national education objectives, evaluation is
by no means a desideratum. Through evaluation, information on whether guidance
programs are helping students attain national education objectives are made avail-
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able on the local level, to guidance per-
sonnel concerned with the development
of school guidance programs; and on the
national level, to educators who are en-
gaged in educational planning.

But to conduct evaluation, the eval-
uator must have access to a wide variety
of methods and tools. Without them.
evaluation is not possible. Today there
are several evaluation approaches at the
disposal of the counselor. One is the CIPP
(Context, Input, Process and Product)
Model. Devised by Stufflebeame (1968)
and used for the evaluation of educa-
tional projects in the United States, it
became necessary to develop a local
adaptation of the CIPP to enchance its
applicability in the Philippine context.
This research study was thus initiated to
determine the workability of the locally
adapted CIPP model in selected schools
on the secondary level.

Following its prototype, the pilot
model identifies four phases in guidance
program development, namely, planning,
structuring, implementing and recycling.
Each, in turn, is served by four kinds of
evaluation: context, input, process and
product. Thus, context evaluation serves
program planning, input evaluation serves
program structuring, process evaluation
serves program implementation and prod-
uct evaluation serves program recycling
(cf. Figure 1).

Each of the four phases in developing
guidance programs, as indicated above, is
accompanied by a corresponding type of
evaluation which provides for continuous
and necessary feedback.

In accomplishing the four strategies
for evaluation, the pilot Model pre-
scribes a series of activities. Accompany-
ing these are materials and instruments
to facilitate the completion of the re-
quired activities. (cf. Figure 2).

The preliminary tryout of the pilot
Model involved three secondary schools
with small, medium and large student
populations. In these schools, the coun-
selor-student ratio ranged from 1:400 to
1:1,600. Implementing the pilot Model
in their respective schools were guidance
teams composed of the guidance coor-
dinator and a counselor. A total of 344
students from these three schools com-
prised the pilot student sample.

Results of the pilot study were sub-
stantial and encouraging. Of the activities
prescribed for implementing the four
evaluation strategies, only two were not
completed in two of the pilot schools.
These activities focused on the develop-
ment of the community and the school
profiles, a specification under context
evaluation. The succeeding activities were
implemented in all the pilot schools,
however. These included: analyzing coun-
selor time expenditures, identifying stu-

(Phase 1)

CONTEXT —> PLANNING PROGRAMS ¢—— EVALUATON

INPUT ———» STRUCTURING PROGRAMS +— EVALUATION
(Phase 2)
v

PROCESS ——» IMPLEMENTING PROGRAMS<— EVALUATION
(Phase 3)

¥
PRODUCT —» RECYCLING PROGRAMS «——EVALUATION
(Phase 4)

Figure 1. Schema of the evaluation model
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ACTIVITY

MATERIALS/INSTRUMENTS

—Xm-Z 00

Analyze the real-life environment

Establish program goals

Developing the community profile
Developing the school profile

Time analysis of counselor functions
Identifying student needs
Developing guidance program goals

Eiesiaciee

Establish program objectives

Select appropriate guidance
strategies

Pre-assess student’s behavior

prior to applicationof

guidance strategies

Developing guidance program objectives
Determining workability, diffusibility, and
possible benefits of selected strategies

Student Needs Assessment Survey (pretest)

Record program activities

Monitor program implementation
Post-assess students’ behavior
after application of guidance
strategies

Guidance program log

Notes on monitoring program implementation

Student Needs Assessment Survey (postest)

HOCooO®™| numaox™

Evaluate and report program
outcomes

Notes on product evaluation

Figure 2. Activities, materials, and instruments for
evaluating guidance programs

dent needs, and establishing program
goals (for context evaluation); develop-
ing behavioral objectives, and selecting
appropriate guidance strategies (for in-
put evaluation); maintaining the Guid-
ance Program Log, and monitoring prog-
ram implementation (for process evalua-
tion); and evaluating/reporting program
(for product evaluation).

Despite constraints of time, resources,
and the lack of support from school ad-
ministrators in one pilot school, the guid-
ance teams reported several positive out-
comes resulting from their use of the
pilot Model. Some of these outcomes
were: there was a noted increase in the
number of students seeking counselor
assistance after they were pretested on
the Student Needs Assessment Survey;
the model enabled counselors to fit guid-

ance activities into an input-output sys-

tem; through the Guidance Program Log,

school administrators were furnished with
a written record of what the counselor
did, thus, increasing her accountability,

the Student Needs Assessment Survey

provided counselors with a criterion mea-

sure for evaluating the effectiveness of
their programs; the model assisted coun-

selors in the writing of behavioral objec-

tives; and finally, counselors became

more aware of the importance of learning

about the real-life environment before

proceeding with the development of guid-
ance programs.

Further proof of the favorable impact
generated by the study was obtained
from two schools where a more thorough
implementation of the pilot Model was
planned the following school year.
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The study likewise confirmed that
“Developing the Community and School
Profiles,”” materials which were pre-
scribed in the context evaluation phase,
have to be revised. Also, that the Student
Needs Assessment Survey undergo fur-
ther refinement. More field tests are
therefore recommended not merely to
improve the pilot Model but to establish,
with greater confidence, its workability
in other local guidance settings.
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