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., CHAPTER.1. :
" INTRODUCTION AND SIATEMENT OF THE PROBLEM
'I. INTRODUCTION

E The'primary goal‘of‘ail scientific investigation
is.prediction.. Scientific investigations are carried out
in the'laboratory or studies are conducted in the field
so that more accurate predictions can be made concerning
the future state of the organisms or material being studied.

Predictions about the human organism itself are
beginning to come more to the fore as education and psy-
chology are becoming more concerned with the human organ-
ism's capacity to learn and adjust in its environment.

As further studies are made, man{s ability to predict
human behavior is becoming greater and thus, under con-
trolled conditions, is helping people make decisions
about possible future courses of action. Individuals,
naturally, have argreater probability of being successful
in some choices than in others (14:1038-1039).

In education numerous decisions must be made. The
role of the Central Washington'College of Education
adviser is not to make decisions for the student but to
assist the student to obtain a better understanding of

his aims and motives, as well as his potentialities, so
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he can make more satisfying decisions. Some of the
questions that confront students are (1) in which major
field am I most apt to achieve success? (2) in which
ma jor field is there most apt to be possibility of fail-
ure? (3) how can I manipulate class schedules so that
when failure or lower grades are indicated, my class load
is lightened and additional time may be spent on indicated
trouble areas? and (4) should I take heavier class loads
in areas where high probability of success is indicated?

Central Washington College of Education, at Ellens-
burg, Washington, has, for the past two years, 1958 and
1959, required that all entering freshmen students take
the Washington Pre-College Differential Grade Prediction
battery of tests. This group of tests used by the Uni-
versity of Washington consists of:

1. Cooperative English Test

2. American Council on Education Psychological

Examination for College Freshmen

3. Guilford-Zimmerman Aptitude Survey

4. Employee Aptitude Survey, Test 2

5. Employee Aptitude Survey, Test 5

6. Cooperative General Achievement Test

The scores from these tests have not been used for

the purposes of selective admission; they have been used
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only for .guidance purposes., These results, together with
the student's high school grades, are used to compute the
student's predicted. all-college grade point average and
also to predict grades in thirty-two college course areas.

The student's cumulative grade point average, an
average of all grades received so far in college, is far
more indicative of his scholastic achievement than grades
in a single subject matter area. The cumulative grade
point average is not presented in this study as a measure
of success in college, but as the most objective measure
of scholarship available. At Central Washington College
of Education an A receives four grade points (4.0) for

each hour of credit; a B, three grade points (3.0); a

2
C, two grade points (2.0), a D, one grade point (1.0);

and an E, no grade point (0.0). The total number of points
is divided by the number of quarter hours earned. With
this system course grades in the same or combined areas
may be averaged, and the resulting average is then called
the grade point average, or GPA. 'Thus, if a student
receives a cumuiative grade point average in college of
2.50, his position on a four point scale of grade point

averages would appear as:

0 1 2 3 4




) After taking this battery of tests, the students
and the college of the student's choice are sent sheets
predicting the all-college grade average and predicted
grades in the 32 separate course areas. Then the student
and the college adviser are able to analyze those areas
which may be difficult or easy. - This prediction sheet

is used by the adviser to help the student select an a-
ppropriate schedule.

If the Washington Pre-College Differential Grade
Prediction battery does predict aceurately the student's
academic apgitude for the curricular offerings of Central
Washington Coilegg of Education, then the advisers of this
college will feel a greater degree of confidence in the
use of these results to guide the student.

Test batteries such as these have stilled the criti-
cisms made in the past when a single intelligence test or
any other single analytic technique has been used as the

sole basis for & judgment about an-individual.
II. STATEMINT CF THE PRCBLEM

The problem was: How well does the Washington Pre-
College Differential Grade Predictions Battery actually
" predict the grade point average of the. students at Central

Washington College of Education?
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The purpose of this study was to determine to what
extent this grade predictive battery does predict grades
at Central Washington College of Education. The guidance
program pre-supposes the existence of a positive corre-
lation between the scores from these tests and subsequent
success in college courses. The logical assumption is
that low scores from this battery of tests would predict
a tendency toward failure in college, and conversely, that
high scores would predict the probability of a high degree
of success. Research carried on at the University of
Washington indicated the degree of accuracy with which
this battery of tests predict grades at the University,
but no research has been made to determine the value of
the tests to the students of Central Washington College of
Education. This relationship has been investigated methodi-
cally and extensively at the University of Washington, and
the results of such ressarch may be applicable to this
college. Since, however, Central Washington College of
Education may differ in many respects from the University
of Washington, there is a need for research to be conducted
locally. There is a need for objective evidence as to
whether these tests do actually predict or are valid at
Central Vashington College of Education. It is imperative

that local prediction studies be made in order to establish



an empirical bases for specific -educational planning.

Some of the variables that could make the Washington
Pre-College\Differential Grade Prediction Battery invalid
for use with the students of Central Washington College
aré:

1. _Generally,-ardifferent‘selection of students
attends Central Washington College than the
University of Washington. |

2. Crading pfacticés of the instructors of Central
‘Washington College of Education may differ from
those at the University of Washington.

Taylor and Constance report that when an in-
structor appraises student achievement, it is
seldom or never true that he uses exactly the
" same standards -as other instructors, when
evaluatiﬁg the same sample of student per-.
formance, agree as to its merit (23:6).

3. Students' social life could be either more or
less active of time consuming.

4., Fewer or more students could be working their
way through college.

5. Validity of tests may vary a great deal in
different settings.

Thus it can be seen that the unreliability of college



marks, differences in departmental standards and pro-
cedures, and the vary}hg levels of ability of students
who. are attracted by different departments might all con-
‘tribute to the success or failure of this battery of tests
tp:éccurately predict the grade point average of the
,Q;udents_atfend;pg Central Washington College of Zducation.
i This battery of tests prediéts quite accurately the
gfades of students who attend the University of Washington,
but it cannot be assumed equally valid in predicting grades
- at Central Washington College of Education. Freehill
(11:64;75), in a study of the relationship between success
in college and scores on students taking the American
Council on Education Psychological Examination at Western
Washington College of Education, reports a correlation of
+.37, while an r of +.53 is reported by Votaw (26:215-2183)
who carried out a similar study at Southwest Texas State
College.

College marks have become increasingly important
as a basis for administrative and educational procedures.
Cn the basis of marks, students are dismissed, awarded
scholarships, ruled ineligible for athletic competition,
accorded privileges such as working for honors, and so on.
Taylor and Constance state that while our social organi-

zation is based upon individual differences in general



capacity and special aptitude, our school marks provide
almost the only organized attempt to give individuals the
information about themselves in comparison with others
which is indispensable if ambitions are to be brought in
line with actualities. In college, the students are
guided by marks into fields of study where their interests

and ambitions harmonize (23:5).



CHAPTER 1II
RELATED LITERATURE

As the diversity of pupils within schools increases
and as the complexity of society grows, there is a greater
need for effective counseling.

The general purpose of counseling is to assist
individuals to lead more productive lives. A specific
objective is to assist individuals to reach certain rela-
tively specific goals that the individual and his immedi-
ate society deem desirable.

If plans are to be made wisely and if young people
are to make appropriate educational, vocational, and
personal decisions, they need as much relevant information
about themselves and the world around them as the counsecl-
ors and teachers can make available.

What goal should the student select, and in what
field will he progress with greater or lesser success?

These questions pose problems of "prediction."

If relative degrees of success in varying curricula and
occupations can be predicted, one of the first hurdles
between students and effective guidance is surmounted
(3:1-2).

Rivlin states that any sound guidance program is
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conditioned by the ability to forecast the future, that
guidance is one of the most acute problems of the modern
school.

In education, he further states, the prediction of
succes8 means that a student is measured in a trait which
can be measured, and that from the score or rating in this
trait is predicted the most probable degree to which he
possesses another trait not readily measurable. Thus a
scholastic aptitude test may be administered to high school
seniors and their scores on this test used as a means of
predicting their ability to succeed in college (19:599).

According to Super, no prediction of human behavior
can take into account all relevant factors. The term
prediction should be used cautiously and with a full aware-
ness of its definition (22:657). .

Nunnally states that there is a need for differ-
ential prediction because different abilities are required
for different jobs. Generally, a battery of tests instead
of a single test is used to predict a group of assessments
(16:124-125).

Cronbach says that anyone who works with people
has to make decisions and all decisions involve prediction.
A test determines some difference among people's perfor-

mance. That fact would not be worth knowing if the
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predigtion could not be made that these people would not
differ in some other performance or in the same perfor-
mance at some ather time (9:17).

'Psychological tests are one of the chief means of
predicting human behavior. Advisers must learn to make
wise use of tests. The palmist, the phrenologist, the
astrologer all attempt to forecast the future, but their
predictions are not valid because of inadequate scientific
basis.

It is apparent then that no prediction will ever
be perfectly accurate but will only approximate that goal.
Any improvement in accuracy over the results of sheer
guessing is a worth-while improvement, and predictive tests
must be evaluated upon the basis of how well they improve
predictions, The process of prediction is fruitless un-
less use is made of the prediction. Effective individual
counseling must be done with students for whom predictions
are made (3:3).

Anastasi reports that the general public still
identifies psychological tests primarily with intelligence
tests. The term IQ test is misleading. The IQ refers
not to a type of test but to a particular way of inter-
preting scores on certain psychological tests.

A psychological test, she believes, is essentially
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an objective and standardized measure of a sampde of
behavior. The diagnostie or predictive value of a psy=-
chological test depends upon the degree to which it serves
as an indicator of a relatively broad and significant
area of behavior. Differential -gptitude batteries were
designed to provide a measure of an individual's standing
in each of a number of traits. Instead of a total score
or IQ, a separate score is obtained for such traits as
verbal comprehension, numerical aptitude, spatial visual-
ization, arithmetic reasoning, perceptual speed, and others.
These batteries provide instruments for making intra-
individual analysis or differential diagnosis, which
clinicians have tried to obtain from intelligence tests
with crude and often improper results (1:121-122).

The Encyclopedia of Educatjonal Research observes
that it would be very convenient (when one wishes to predict
a certain type of behavior) to locate an appropriate test,
administer it, and make decisions accordingly. Most be-
havior, however, is too complex to forecast adequately
with a single predictor. Also, different schools may demand
quite different types of performance in courses with similar
labels, making a "cookbook" approach undesirable, Experi-
mental verification of the relationship between potential
predictors and the actual performance of people repre-

sentative of the population for which it is desired to make
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predictions is the only valid basis for prediction (14:1039).

~ The editor‘also points out that similar aptitudes
or skills are required for many jobs but their importance
may vary. One solution to the problem of differential
prediction has been to use a single battery of predictors
but to combine them differently for each classification.
Not all variables will necessarily be used in making one
prediction. A variable ordinarily should contribute sub-
stantially to two multiple-regression equations to be kept
in the battery. Horst has developed a technique to select
from a battery of potential predictors the sub-tests with
the highest predictive éfficiency for the criterion var-
iables to be predicted.

Guidance programs will find batteries constructed
in this manner valuable, for the probable success of an
individual can be indicated in several kinds of endeavor.

A method has been developed by Horst for selecting a

group of tests from a battery to yield the greatest average
variance of the predicted difference score for all possible
pairs of criteria (l4:1C45).

Sbme studies have indicated that tests given before
the senior year of high school are valid for predicting
college achievement. Byrns and Henmon, in 1935 reported
they could predict first-semester college marks from a

combination of the tenth-grade average and an intelligence-
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quotient measure obtained as early as'the fourth grade
(5:877-880).

A similar study by Samenfeld found the best zero-

order predictor of college grades was the high=-school

percentile rank. He also found that the ACE (American Coun-

cil on Education Psychological Test) was equally good for
predicting college achievement whether it is given in the
ninth or twelfth grade, and Samenfeld thought that this
knowledge;would be of great value for the purpose of pro-
viding high school advisers with basic data for selecting
and encouraging capable students to enroll in college
(20:432-433).

In regayd to measuring future accomplishments,
Bingham reports that the most accurate predictions have
been based upon a carefully wéighed combination of prep-
aratory-school marks, rank in class, rating of the school
attended in terms of proportion of its graduates who have
performed well in college, entrance-examination marks,
and aptitude test scores. The scholastic aptitude tests
ascertcin what the applicant does in the testing place.
His future performance is then estimated by comparing his
achievement and scores with those of students who have
already made good or failed (4:23).

A study by Stone states that resesarch on prognosis
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of academic success has focused on three general phases:
(a) prediction of general scholarship; (b) prediction of
scholarship in specific subjects; and (c) differential
prediction in major areas. The most effective predictor
variables were high school grade-point average (HSGPA),
some measure of scholastic aptitude, and an objective
measure of high school achieVement. Multiple correlations
provad to be more efficient than zero-order correlations.
This study provides multiple regression equations
which can be used in the differential prediction of aca-
demic success in four college curricula at Brigham Young
University. These are (a) commerce; (b) elementary edu-
cation; (c) physical sciences; and (d) social sciences.
The most efficient single predictor of curriculum
success was the high school grade point average (21:108-109).
The suwnary of the results is as follows:
le The utilization of entrance test data and high
school grade-point average provides the counselor
at Brigham Young University with the basis for
making differential predictions of academic
success in four curricula.
2., For commerce and elementary education, the most
efficient battery included the HSGPA and ACE
Total scores. The respective R's were .633
and .731.
3. The physical sciences criterion was best pre=-
dicted by a battery including the HSGPA, ACEL

Total, and CGCT Literature and General Science.
R for this battery was .733.
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4. The social science predictor battery included
the HSGPA, ACE Total and CGCT General Science.

5. The best single predictor was the HSGPA.

6. The religbility coeffigients of the criterion
measure. (CGPA). clustered around .80 except
for the social science curriculum with an r

-~ of .68 (21:110).

Angell reports that growing pains have caused many
colleges to look more searchingly at policies and procedures
related to the broad area of selection and placement of
college students.

Marked college enrollment increases are expected,
and the following questions related to college academic
counseling are being asked:

l. Do many students fail who might otherwise
succeed because they select academic programs
in which their chances of succeeding academ-
ically are remote and do not select programs
for which their chances are much better?

2. Do many students fail because adequate prog-
nostic data are not available to them directly
or to counselors and advisers directly?

3. Are we failing to identify adequately the
superior college students and to determine
what their specific outstanding aptitudes are
--and to provide enriched academic programs
which meet their nreeds?

4. FHow can college best answer the question of
providing good academic counseling for the
rapidly increasing number of students (2:418)7

Angell points out that there are obviously no éasy
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plans to-provide absolute, unequivocal answers. Certain
possibilities, though, do present themselves for consider-
ation.. The one which
. o « seems potentially to hold the greatest -pgeomise:
of answering the question, is the approach whigh
utilizes multiple regression equations developed by
means of the interative predictor selection techniques
employed by Horst at the University of Washington and
reported by Mills and others. By means of the techniques
‘developed by Horst, that combination of variables is
selected out of a large number of experimental predictor
variables which does the best job of differentially
predicting the academic success of college students
and of doing the best job, in general, of predicting
each of the relevant subject criteria (2:4183-419).

This information, Angell thinks, constitutes a rude
definition of what Horst describes as multiple differential
prediction and multiple absolute prediction. A large amount
of the extremely tedious, detailed, and often prohibitive
labor involved in the traditional methods of computing
partial and multiple correlations is avoided by the use of
simplified'matrix algebra techhiques in which simultaneous
solutions of the multiple correlation coefficients and
multiple.regression equations are obtained and in which one
total group matrix can be used for a number of criterion
variables,

Angell points out that most of the approaches colleges
use to improve college counseling procedures have obvious

limitations. It seems unlikely that most faculty advisers

are qualified to combine the entrance test datum with other
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related data for purposes of interpretation. On the basis
of this, they are not, then, qualified to objectively
translate the material in terms of probability of college
suecess in specific subject areas. Another limitation is
that subjectavely derived preidictions of success for
specific subject areas may be based on assumptions of
relationships between the entrance data and specific college
gubjects wﬁich‘do.not, in reality, exist.

Angell suggests tﬁat_the,most comprehensive and
effective single approach to good academic counéeling of
students would be .based on the use of multiple absolute
and multiple differential prediction data.

The University of Washington presently provides the
outstanding prototype of the application of multiple
differential prediction techniques in academic counsel-
ing. A similar program presupposes the careful orientation
of counselors and faculty advisers in the use of predictive
data, for this would be necessary in order to insure proper
and effective utilization of these data in counseling
students. These data would be counseling tools, and counsecl-
ors and advisers would not be "enslaved" by them.

Cbviously, this suggested program is not perfect,
inasmuch as none of the multiple correlational estimates

would be perfect, and there are well known limiting factors
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involved in attempting to predict college academic success.

The University of Washington's multiple differential
prediction program has now been made available and is being
géed by a high percentage of the high schools and by 22 of
the colleges in the state of Washington (2:419-423).

In Horst's study to determine the relationship
between preadmission and college success variables, three
general types of admissions variables were studied. These
were (a) high school grades, (b) number of high school units,
and (c) test scores. Over 7,500 students were included in
the study. He found:

1. The best preadmission prediétors vary greatly
from one college course area to another.

2. The best group of predictors are the high
school grade point averages. '

3. The next best group of predictors are test
scores. '

4, Number of high school units are, in general,
poor or very poor predictors of college success
as measured by grade point averages.

5. The single best preadmission variable is the
all academic high school grade point average.

6. The grade predictions based on a number of
different high school grade. averages and test
scores are better predictors of college success
than all academic high school grade point
average (3:ii).

One of the measures of success in college was the

over-all grade point average. In addition, grade point
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averages in forty-seven different course areas were used
for more specific measures of success, and each course
area was analyzed in terms of courses considered as intro-
ductory or advanced.

The college success variables were GPA in specific
course areas rather than in majors. A GPA of 2.9 in Znglish,
for example, refers to the average grade for all the English
courses a student took, not that the student is an English
major with a GPA of 2.2 for all courses, in whatever field.

Table I, taken from this study, shows the correl-
ations of predicted grades at the University of “ashington
with the students' achicved grades (3:3-4).

The Undversity of ‘ashington publishes a manual for
the high school coungelor to use in advising the student
with regard to the probability prediction of his academic
success in college. .An additional folder entitled
"Jashinzton Differential Grade Predictions (Instructions
to the Student)" is given to the student, and this, to-
sether with the Pre-College Differential Suidance Data
sheet which includes the student's predicted grades,
cnables the student to interpret and understand the data
received.

The counszlor's manual includes tables and charts

to make the predicted grades more meaningful for guidance.
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CCPRELATICNS CF PRIDICTED GRADZIS WITH ACHILVLD CRADELS

‘ : 1053-54 Group 1555 Group--Two Yaars
Collegze Success Variables Correlation No. Cases Correlation No. Cases
1. All University .63 5063 B4 2723
2. Accounting 47 870 A4l - 375
3. Air Science .52 1016 .60 527
4, Anthropology .52 1934 51 1019
5. Architecture <27 115 .33 57
6. Art .29 250 .28 504
7. Astronomy * . .50 71 45 23
3. DBiology .71 2590 .60 71
®. DBotany .67 320 .58 171
10. Business Admin. .54 2068 <55 8go
11. Chemistry .58 2220 .57 1207
12, Classical Languages * .48 369 53 197
13. Drama .54 571 45 224
14, Lconomics 47 2206 46 245
15. CEducation 47 446 .16 112
16, -ng1neer1n° .36 1199 .43 577
17. Znglish Comp. * .55 - 4112 .07 2255
13, Enﬁllsh Lit. .51 1592 «5S Z5¢
19, Far Zastern : 47 575 .26 152
20, Fisheries * .33 36 .19 37
21. Torestry 43 141 A 85
22, Geography .51 1491 .49 518
23, Geology 45 197 .35 450
24, CGCermanic Languages .58 392 W43 174
25. History 43 1017 .54 354
26. lome Economics 42 723 J4b 3230
27. Journalism 42 Lol 42 233
23. DlMathematics .56 2017 .53 1012
25. hyteor. & Climat., * A 229 .34 Qs
3C. licrobiology *- .51 259 58 77
32. Husic .31 314 .23 24¢
33. HNaval Science .62 133 56 °1
34, llursing 45 215 Lk 104
25. lNutrition .59 215 .50 27
35. Cceanography * <45 430 .40 208
37. CPharmacy .48 111 24 55 .
23. Thilosophy .51 532 «55 214
2¢. DPhysical Lducation .39 234 .23 117
40. Thysics 4G - 1173 .35 534
1. 7Tolitical Science «52 350 .52 314
4,2, Psychology .5% 2107 .56 C4c
43, DPublic Health * A2 315+ .3¢ 3
44, Radio and T.V. * .50 230 .20 ‘ 74
%45, Romance Languages «55 £34 .54 370
L&, Sociology ' «53 2744 .61l 1338
7. Speech ‘ .52 1647 47 752
43, Zoolozy W48 772 40 355
*Total Course values presrnted'31nce number of lntrccuctory or advanced
courses too few to be included (15:115) Mo. 31 was left cut of

original copy.



These tables are:

A.

ajors. This chart on Page 2

CiN
9

Course and Crade Requirements for Hajors at

Various Colleges. Certain colleges wishe
have their grade and course requirements
various majors included in this manual.
are given in Part IV. 'These tables are v

useful in helping a student plan a major
which his predicted grades are satisfacto

Comnarativae Predictions of Success in Col
is to bz u
in connection with thez tables in Part IV
plan a suitable major at a particular col

Additional Charts for Interpretine Predic
Grades. In addition to thz Forc and Forin
charts in the student's folder, two other
charts are available which provide furthe
interpretation of the predicted Srades.

charts, however, should not bz used until
Form C and Form I have been completecd and
understood. The additional charts with

d to
for
They
ery
for
ry.

lege
sed
to
lege.

ted
I

r

These

instructions are given on pages 12-14, They

are:
(1) * GRADZ PREDICTICL: CHART--FCRM B--(UMNIVZRSITY

Cf WASHUINCTON. The chances of wmaking 2
{3.u5 or better give a somewhat dlprren_

Lo

picture from that when C (2.0, or better

is used as a hasz on Forui T. If the
student wants to kunow his charnces of
2 or better in the various course ar

making

1.

eas ¢

should use this ferm. The instructioas
for mar"ing and interpreting the Form O

..L-u

chart ars the saue as Feorm C.

{2) CRAZE PREDICTICﬂ CUANT~-TCR I7T--(I"CR ALL

CCLLESES This chart is an ﬂ"t3351on o5

Toerm I xa;cn it ”111 b2 remen sared,
the chances of wmalking sra 2s in the

civas
L.O“

5C por cant {abova uVGr”c 2} for students
arsas.

taking courses in cach of the course
Tora II is used waen the student is

1

whon marked on the Tora II chart, indi

i om bl g

alee
interested in the chances that he will rank

in the tep 22 per cent, the lowar 25 per cent,
of some other zroup, His pradicted grades,

oy
e B e



these chances, in terms of percentages,
not only for the top 65 per cent of
achieved grades but also for seven other
percentage ranks. Instructions for wmark-
ing this form are the same as those for
Form I. Instructions for irnterpreting the
predictions are provided.

D. DPredictor Data Percentile Chart. Counselors
with long experience in the use of test scores
and grades may wish to use these in addition
to the students predicted grades for guidance
purposes, The chart on paze 1l can be used
by these counselors to convert the high school
grades and test scores to percentile ranks.

In general, however, the actual predicted
grades should prove more useful than the high
school grades and the test scores (5:1-2;.

The manual further states that although these
predicted grade averages have proved highly accurate for
many college course arcas, a numnber of considerations,
in addition to the predicted grades, should be consicered
when selecting a program of study. A college degree
cannot be earned mercly by taking courses in the areas
where the student's predicted grades are the highest. 1In
other course areas required for a major, the student's
predicted grades should be adequate, as well as in the
major and minor course areas. Since colleges vary some-
what in their major requirements, the student should
obtain information about course regquirements for the
variocus majors and minors at the college or university

of his choice.
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The student should also check on the minimum
requirements for a degree and become aware of possible
difficulties in different majors because of predictec
grades below minimum requirements.

In course areas for which predicted grades are
not available, the student should check on different
required hours of course work, and thus arrive at some
indication of the degree of probable success in such
majors.

A low predicted grade does not necessarily mean
that a C or better will not be earned. It means instead
that extra work and extra time are indicated, and fre-
quently the student may -find it advisable to sustain a
reduced load while carrying‘a low-predicted-grade course.
While a light load may increase the chance of success in
college, the problem of staying in school longer than
the usual four years is presented. Students deferred
from military service are expected to graduate in four
years. However, a light load one quarter may be compen-
sated for by an extra heavy load another quarter or by
attending school in the summer.

If his predicted grades are low, a student will
not be able to work his way through college because he

will not be able to spend much time on outside work and
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still maintain high enough grades to stay in college
unless the class schedule is reduced. Higher predicted
grades of 3's (3.0) or better indicate a student may be
able to spend considerable time on a job and still earn
C grades. There is, however, a limit to how hard and to
what degree a person can work. There is the possibility,
too, that social life may interfere seriously with the
student's academic progress.

The predicted grades do not specifically take
interest and motivation into consideration. Some students
may take subjects for which predicted grades are lower
and, because of high interest and motivation, achieve
satisfactory grades.

Because job opportunities vary for people with
different majors, it is recommended that students consult
with department advisers and guidance and job placement
personnel before deciding definitely on a major, for no
one coes to college merely to ecarn grades. liost students
use college as a preparation for carning a livelihood.

Certain courses such as art and music require
very special skills. Iiigh predicted grades do not ordi-
narily mean a student should consider a major in these
course areas unless he nhias already demonstrated special

talent. Zlectives could be chosen, if they are of suf-
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ficient interest, for such courses may contribute to
a capacity for enjoying life and to a well-rounded
education.

Simply because high grades are predicted in a
course area is not sufficient reason to plan a major in
a field not previously eonsidered. Serious consideration
must be given to all phaées of this problem. A student
may find, after learning all he can about a high-pre-
“diction subject, that it would be of great interest to
him and would lead to opportunities for jobs in which
he would be happy and successful.

If a student changes objectives because of low
predicted grades or other reasons and wishes further
help in what to do after high school, he should consult
his counselor. The predicted grades were designed only

to provide guidance in planning a college carcer (5:2-5).



CHAPTER III
PRCCEDURES

The purpose of this study was to determine how
well the Washington Pre-College Differential Grade
Prediction Battery actually predicts the grades of
students at Central Washington College of Education.

The sample on which this study was based included
all the students from the 1958 entering freshman class
of 584 students who were still enrolled at Central
Washington College of Education at the end of Uinter
Quarter, 1960. Only those students enrolled in the
Teacher Education Program were included in the sample.

Cne hundred eleven sophomores composed the sample
group for whom all the criterion and preodictive data
were available. Cf the one hundred forty-four of the
original sample, thirty-three students had no grade
precdiction sheets in their records and thercfore were
not included in the sample.

This sample is not random in the strictest sense,
but is based upon the total population of the soghoucre
class who had coupletad five quarters of work., Edwards

points out:
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samples of a large population. DBut, if we are
willing to make the necessary assumptions, we find
that in many, many instances the assumptions are
justified in terms of practical considerations.

Much has been said against the samples used in
behavioral research--and that wmany studies have
violated even simple precautions to insure represen-
tativeness is not to be denied--but generalizations
based upon samples in which care has been taken to
eliminate bias and which are then trecated as if they
were random samples from larger populations have been
found to be sound and useful. The fact is that no
one has ever studied the correlation between college
grades and tests of academic aptitude in a strictly
random sample of college students from the populaticn
of all college students. Yet generalizations have
held up that have been made on the basis of available
corrclation coefficients derived frou samples and
tasts of significance have been appliad to these
cozfficients as though they were derived frecu random
samples (10:235-286).

For the purpose of this study the sample was
considered to be a random one of those students who
completed at least five quarters of college in the Teacher
Education Program.

Cumulative grade point averages for ecach indi-
vidual included in the saaple were obtained from tran-
scripts on fila2 in the Cffice of the Registrar, Central
Washington Collegze of Zducation. Grades received in
the six areas selected for compariscn with predicted
grades were also obtained from these transcrints.

All college predicted grade point averages and
1.

KXen

predicted zgrades in the six comparison courses were ta

from the grade prediction sheets in the student's folders



on file in the Dean of Student's officea.

The six classes selected for comparison of actual
grades with the predicted all college grade point average
were Biological Science 100, Sociology 100, History 1C9,
Geography 100, Psychology 100, and the first English
course listed on the‘student's transcript. Some students,
because of high scores on the entrance English test,
were excused from English 10l. Students with scores
below the 4th percentile took Znglish 1CO0. ‘In any event,
the grade for the first class in English was taken as
the criterion.

The next step was the arranzement of the data in-
to logical order. This data was too cumbersome for
either full comprehension or adequate comparison in its
original féﬁn. Because of the large number of ungrouped
data, the coefficient of correlation was computed from
the data on college records. Scores were available for
every person in the sample on the two sets of events--
the predicted all college grade point average and the
five quarter grade point average. The Iearson product-
moment correlation coefficient (r) was used. For
convenience the threec expressions: Pearson correlation
coefficient, product-moment corrclation coefficient,

and r are usced interchangeably in this report. The
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basic formula wés taken from Underwood (25:144).

A tabulation of all the data usad in computing
the Pearson correlation coefficient for the all-college
grade point average and the predicted grade point
average is contained in Appendix A of this study. Tables
IT and III show the actual grade point average of students
-after five quarters of work and .the predicted all-college
grade point average of all students in the sample.

Tabulation of the data (Table II) of the fre-
quency distribution of grade point averages of 111 Fifth
Quarter Sophomores at CZentral Washington College of
Zducation reveals a range in grade point averages from
3.74 downward to 1,75. A class intecrval of .25 was usad
and the data grouped. The mean and standard deviation
of the grade point averages was computed. The mean
srade point average for the group, 2.55, shows that for

these lower division students after five quarters of

work, the average all-college Z0A was higher than Z (2.0).

-
-

The standard error of the mean is .C25. The standard
deviation of the distribution is .251.

A review of the criterion variable in Table II
indicatezs there is not a nornal distribution. Since an
unknown nunber of students who entered college in the

fall of 1253 left college becausz they failed to meet
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TASLZ II

FREQUENCY DISTRIBUTICN CF GRADZ PCINT AVERAGES CF 111
FIFTH QUARTER SOPHCMORES AT CENTRAL WASHINGTON COLLEGE
OF EDUCATICN, WINTER QUARTER, 1960
GRADZT PCINT AVERAGT FRIQUENCY

3.75-3.99 2

2,50-3.75 >

3.25-3.49 ‘ . ‘

3.00-3.24 15

7.75-2.99 | 12

= - ba 19
[ ] * L ]
W ~ 9 W
(&) W W (@]
1 1 ] t
= ot [\ 9 r
L] [ ] L ] [ ]
~ D ra o ~
W I~ wWwooowm
£ i~3 P
[ ~ [€) S \D

1.25-1.43

4
.0C=1.24 2
s75- .00 c
.50- 74 0
e25- V4S5 2
I
= 111
Tean 2.3
Standard error cf .zan D05

A A s s .
Starndard Zeviation .2



TABLZ III

FREQUZNCY DISTRIBUTICH OF PREDICTZD ALL CCLLICE s'mzz
POINT AVERAGE OF 111 FRESMMEN AT CENTRAL WASHINGTO!
COLLEGZ CF IDUCATICY, AUTULN QUARTER, 19583

GRADE PCINT AVERAGE FREQUZNCY
3.75-3.99 4]
3.50-3.74 0
3.25-3.49 1
3.00-3.24 18
2.75-2.99 5
2.50%2.74 20
2.25-2.4¢ 13
2.00-2.24 26
1.75-1.9° 13
1.50-1.74 1%
1.25-1.49 &
1.00-1.24 3

e 75- .00 C
.50- .74 z
«25- 45 0
i1 111
dean 2.12
Standard error of wsan 021
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the grade requirements of Ceutral "Jashington College of
Education, as well as for aumerous other reasons, &
"lopping off" of one tail of the distribution occurred,
resulting in a negatively skewed curve. Bezaus=2 tﬁere
exists some magnitude of positive relationshin between
low grades and drop-outs in coallege, the data sugzest
that coefficient corrclations woul
be expected if the students who f£ailed to mzot collece
grade requirements had had their all-ccllege grade
prediction average and actual grade point average includad
in thea samplc.

Inspection of the frequency distribution {(Table
I1I; of predicted all-colleze zrade noint avera
indicates that the distribution is normal. The ronze in
predicted grade point averages

1.24, A class interval zf .25 was used to

Thz stendard ecrrer of the wean 1e 021, th= stondard

.

1. - 3 -
In Horst'le study, thce folloving convantion o

defining a zood or poor corrvelation for the furgoscc

=~ . 1 (.1 - —
of prediction wag usad:



CCRRELATIOH : SUALITY
.0C- .19 very poor
.20- .29 poor
.30- .39 fair
40- .49 sood
.50- ,59 very good
.60-1.,00 excellent (15:3).

For the purpose of this study, this definition

of the correlation coefficient findings will be used.



CHAPTER IV
RISULTS

The primary purpose of this study was to determine
the value of the Washington Pre-College Grade Prediction
Battery in actually predicting the student's all-college
grade point average. The secondary purpose was to
determine if single grades in six serarate course areas
correlate significantly with the predicted grade point
average (even though the predicted grade point average
was based on all grades in the major field instead of
a single course in that field).

Table IV shows the results of this study. All
of the correlations were significant above the 1 per cent
level of significance (25:231). The findings of this
study are summarized as follows:

l. A positive correlation of +.77 was found to
exist between the predicted grade point average and the
GPA after five quarters of college work. The correlation
was corrected accordimz to Sheppard's correction in o—
for coarsz grouping (13:323). The corrected r is +.82.
Horst's study defines a correlation of .82 as excellent
relationship (15.3). The mcan of the five quarter all-

college zrade point average (x) was 2.5€. Tiie mean of
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TA3LZ 1V

COZFFICIENTS OF CCRRELATICH CBTAINED BCTWIED
PREDICTED GRADLS AND FIVEC QUARTER GRADE PCINT AVERAGES

GRCUP NIM3EIR r r (Sheppard's

: . ' Correction)
1. All-College GPA 111 77 32 sk
2. English - First Grade 103 .57 .62 *x
3. Geography 100 79 .57 .62 ek
4. History 100 57 47 J51 e
5. Psychology 100 107 .55 JTL Rk
"6. Biological Science 107 20 67 W73
7. Sociology 100 50 .60 W37 K

“* At the 1 per cent level of significance
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the predicted grade point average (y) was 2.19.

2. - Between the English grade and the predicted
all-college GPA in English, the r was +.57. The
correéted r was +.62, défined as excellent relationshin.
The-meaﬁ of thé%English grades (x) was 2,5; the mean of
the predicted all-college English grades (y) was 2.15.

3. Between the Geography 100 grades and the
predicted all-college GPA in Geography, the r was +.57.
The corrected r was + .52, defined as excellent relation-
ship. The mean of the Geography 100 grades (x) was
2.13 and the mean of the predicted all-college Geography
grades was 2.12,

4, Between the History 100 grades and the
predicted all-college GPA in History, the r was +.47.
The corrected r was +.51. This is defined as very good
relationship. The mean of the History 100 grades (x)
was 2.33, and the mean of the predictaed all-college
History grades (y) was 2.1ll.

5. Between the Psychology 100 grades and the
predicted all-college CPA in Psychology, the r was +.55.
The corrected r was +.71, defined as excellent relation-
ship. The mean of the Psychology 100 grades {x) was
2.57, and the mean of the predicted all-college Psychol-

ogy grades (y) was 2.03.
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6. Between the Biological Science 100 grades
and the predicted all-college GPA in Biology, the r was
+.67. The corrected r was +.73, defined as excellent
relationship. The mean of the Biological Science 100
grades (x) was 2.25, and the mean of the predicted all-
college Biology grades (y) was 1.89.

7, Between the Sociology 100 grades and the
predicted all-college GPA in Sociology, the r was +.61.
The corrected r was +.67, defined as exczllent relation-
ship. The mean of the Sociology 100 grades (x) was 2.02,
and the mean of the predicted all-college Sociology

grades (y) was 2.08.



CHAPTZIR V
CONCLUSIONS
I. SUMIARY

This study was motivated by the realization
that until the extent to which the Washington Pre-College
Grade Prediction Battery actually was of value in pre-
dicting grades of students at Central Washington College
of Zducation was known, student advisers would be hesitant
to use the results for counseling students. The primary
purpose was to ascertain if the predicted all-college
grade point average actually predicted the grades of
Central Washington College of Education students. The
secondary purpose was to find if there was any relation-
ship between predicted all-college grade point averages
in major fields when compared to a single grade in a
course, even though the predicted grade was based on an
all-college grade point averace.

In order to determine this, all-college grade
noint averages and predicted all-colleze grade point
averages for the sample of one hundred eleven students
who entered college Autumn Quarter, 1958, and were still

enrolled in college in the Teacher Zducation Program,
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“Jinter Quarter, 1960 were compiled. Grades and predicted
grades in six separate course areas were amassed at the
same time., Correlation coefficients were computed between
the actual grade point averages and the predicted all-
college grade point averages.

The fundamental results of this study, showa on
Table 1V, may be sumnarized as follows:

1. The correlation between the predicted all-
college grade point average and the grade point average
of students after five quarters' work was +.32. Referring
to Horst's definition of quality of r, this r shows
excellent relationship (15:8).

2. The correlations between the predicted all-
college grade point average in major fields and the actual
grade in one course are as follows: (1) Inglish, r = + .22;
(2) Geography 100, r = + .62; (3) History 100, r = + .51;
(4) Psychology 120, r = + .71; (5) Biological Science 100,
r =+ .73; (6) Sociology 100, 4 = + .57. All correlations
were significant above the 1 per cent level of confidence.

In an unpublished research project conducted by
“Jilkinson in March, 1259, wherein correlations were run
between precicted grades and actual grades in four
scparate subjects for the first quarter's grades of

entering freshman, the following results were reported:
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(1) Biology, r = + .68; (2) ZInglish 101,
4 = + ,63; (3) Psychology 100, r = + .67; and (4)
Sociology 100, r = + .71, Wilkinson points out that the
correlation obtained in English was undoubtedly influ-
enced by the fact that the extremely competent and

incompetent students were not included in English 101

(28:1"’2) °
IT. IMPLICATIONS

The results of this study have important imapli-
cations in the use of these test results for guiding
students. OCnly nine students who received predicted
all-college grade point averages of loss tharn 1.5 were
still ecnrolled in school at the end of Vinter Quarter,
1960. Four of these nine students received a cuwaulative
grade point lower than 2.0 at the end of Vinter Quarter,
1660, Cnly five of the students who cntered collage
with a predicted all-college grade point average ©
below 1.5 remained in good scholastic standin
end of five quarters of college.

Cnly one student among those withh a predicted
agrade point averaze of 3.0 or better failed tc achicve
a cunulative grade point average of 2.C. his student

fell frowm a predicted 3.0 grade point average to a
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cumulative grade point average of 2.79.

This would seem to indicate that the Washington
Pre-College Differential Grade Prediction Battery does
an excellent job of predicting grade point averages at
either end of the grade scale for Central ‘Jashington
College of Education students.

‘A student's adviser could conclude that when a
student 's prediction chart indicates a grade point average
above 2.0, this student has adequate ability to do satis-
factory work in college. However, this gives no guarantee
the student will succeed since interest, health énd
emotional stability, as well as general ability also
influences academic success.

One should keep in :mind that the criterion of
one grade is not considered sufficient evidence of the
success bf the VWashington Pre-College Grade Prediction
Battery is predicting grade point averages in major
fields; it is recormmended that final judgment b= with-
held until further resecarch is done.

The results of the corrclation coefficients in
the six separate course areas are to be viewed with
caution. The inadvisability of using these findings
as an indication of the success or failure of rradiction

will be understood wihen it is pointed out that only onz
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grade in onz course was matched against a predicted
all-college grade point average in all courses taken in
this field. As Horst points out, a predicted 2.9 in
English means this is the predicted average for all
English courses taken (15:3). These fifth quarter
sophomores are just decidingz on their major fields.
Careful statistical analysis of their grades in major
fields and predicted all-college grade point averages in
major fields is indicated after these students have

completed their college work.
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APPENDIX 3

STUDENT CUM. GPA. %% PRED. GrA Y XY
TUDENT oS 3
1 2,95 3.79 2.7 7.29  7.43
2 2.31 5.34 2.3 7.84  5.47
3 2.6 5.76 1.8 3.%4 4.6
4 2,77 7.67 2.1 L.41  5.82
5 3.15 9.99 3.0 9.00 9.438
6 3.13 9.80 2.8 7.34  9.54
7 2,2 4.93 1.9 3,61 4.22
3 2,73 4.97 1.7 2,80 3,77
9 2,18 4.75 1.5 2.56 2,49
10 1.94 2,75 1.5 2,95 2,91
11 3.02 9.13 2.3 5.9  5.97
12 2.15 4,59 1.9 3,61 4.09
13 2,15 4,62 1.6 .55 2,44
14 2,75 7.56 2.0 6,00 5.50
15 1,09 2.55 2.9 9.17  9.87
15 2,15 4,62 2.7 5,84 4,72
17 2.92 3.52 2.3 5,20 5.79
18 2,71 10.39 2.7 7.79  8.57
19 2,90 YA 1.9 2,51 4.18
20 2,04 k.15 1.5 .55 1.26
B
%“3‘“’“(‘; U e
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APPENDIX B (Continued)

STUDENT ClM. GPA. x> DRED. GPA 2 Y
X v
21 2,41 5.81 2.5 6.25 6.03
22 2.32 5.38 2.3 5.29  5.34
23 2,82 7.95 2.6 6.76 7.33
2% 2.73 7.45 2.0 4,00  5.46
25 3,09 9.55 3.1 9.61 9.58
26 2,61 6.81 2.2 4.84  5.74
27 2,76 7.61 1.8 3.24  4.97
28 2.12 4,49 1.5 2,25 3.1%
29 2,12 4,49 1.7 2,80 3.60
30 2,42 5.85 2.1 4,461 5.08
31 2.44 5.95 2.6 5.76 6.3
32 2,20 4,84 1.8 3.24  3.96
33 2,17 4.70 2.6 5,76  5.64
34 2,46 5.05 2.0 4,00  4.92
35 2,72 7.39 2.6 5.76  7.07
36 2.77 7.52 2.4 5.76  5.65
37 2,17 4.71 1.4 1.85  3.04
38 3.63 13.18 2.8 7.84 10.15
39 2,57 5.60 1.7 2.89  4.37
40 3.25 10.56 3.3 10.89 10.73
41 2.31 5.33 1.8 3,24 4.15
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CiM. GPA,
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2

-

PRED. GPA

52

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

i w N ()
[®)) w U ng

i

9.12
4,8

11.69

3.68
6.81

10.11
11.90

5.05
4.00
4.04
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2 2

STUDENT cu, GPA. ¥ PRED. GPA Y- XY
I { —.
64 3.29 10.82 1.9 3.61  6.25
65 3.27 10.69 2.5 5,75 8,18
66 1.8 3.24 1.4 1.95 2.5?2
67 2,65 7.02 2.1 4,41 5,57
53 3.47 12.04 3,2 10.24 11.10
69 - 2.33 5.43 2.2 4.8L 5,13
70 2.88 8.29 2.7 7.29  7.78
71 2,48 5,15 2.7 7.70 6.7
72 2.85 .17 2.7 L.,3L 6,27
73 2.34 - 5.47 1.8 3.2 4.21
7L 2.583 5.65 2.2 L34 5.6%
75 2.62 ' 6.86 2.4 5,76 4,29
76 2,132 4,54 1.5 2.25  3.20
77 2,70 7.29 1.0 1.00 2,79
78 1.38 3,53 1.0 1.00  1.88
79 2.32 5.33 2.0 4,00 - 4,4l
80 2.23 5.4 2.1 L.41 £,39
31 2,02 2.1% 2.7 7.29  9.1%
i 2,72 7.45 2.2 7.9 7.6
32 3.61 12,03 2,0 9.90 11,83
34 2.07 L .0 1.4 1.96 2,81
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STUDENT CIM. GPA x2  PRED. GPA v? XY
X v

85 2.38 5.66 2.4 6.76  6.19
85 1.97 3.88 1.4 1.95 2,75
87 . 2,18 4.75 2.4 5.76  5.23
33 3.03 9.18 3.0 9.00  9.99
89 2.39 5.71 1.9 3.61 4,54
o) 1.77 3,17 1.3 1.69 2.3
91 2,95 3.75 2.9 L8 G.51
92 ~2.03 4.0 1.4 2,56 3.28
93 2,48 6.15 2.0 L.00  4.96
94 R 5.71 2.5 £,25 5,08
95 2,02 2,10 2.0 0.00 0,00
96 2.53 5,45 2.0 L.on 5,18
07 2,77 4,02 1.5 2,25 2.33
09 2,57 4. 35 1.5 2,25 1,73
99 2.11 A 1.5 2,05 3,17
100 2,03 4,10 1,4 .56 2,75
101 2,03 2,48 2.9 7.34  8.47
102 2,45 £.00 1.5 2,75  1.48
103 2,09 Y 2.1 L.41 4.30
104 2.61 5,81 2.3 5,29 5.00
105 2.79 7.73 3.0 0.0n  9.37
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STUDENT CM. GPA %> PRED. GPA v’ a4

X y
107 2,21 441 2.9 484 4.85
108 3.13 9.80 2.5 6.25 7.83
109 2.32 5.38 2.0 L0 L.5G
110 2.68 7.18 2.7 7.29  7.%
111 2.06 9.35 2.6 4.76  7.95
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