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ABSTRACT

In June 1978, the Dean of the Academic Board requested that the Office of the Director
of Institutional Research (ODIR) initiate a research project to develop techniques
for providing objective guidance measures to assist cadets in the selection of their
area of concentration. ODIR report 79-006 documented the results of the initial

study. The current report documents the changes that were made to produce an oper-
ational system that was used in the academic counseling for the area of concentration/field
of study selection for the USMA Class of 1982. The report describes in lay terms the
procedures used to develop the Strong-Campbell Interest Inventory-based profiles used
in the counseling sessions. More complete technical documentation is available at
ODIR. The report also discusses some of the problems encountered and summarizes the
conclusions and recommendations which have been made to the Dean and the DIR. An
important recommendation, which has been approved, is to continue to refine the
a:adkimic counseling system and produce interest-based profiles for the Class of 1983.
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nated by other authorized documents.
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The Development of an Interest-Based Guidance
Profile for Use in Academic Counseling

I. INTRODUCTION

A. BACKGROUND.

1. In June 1978, the Dean of the Academic Board requested that the Office of

the Director of Institutional Research (ODIR) initiate a research project to develop

techniques for providing objective guidance measures to assist cadets in the selection
of their area of concentration. ODIR report 79-006, "The Development of Guidance

Materials for Cadets in the Selection of Their Area of Concentration" (Ref i),

documents the results of the initial study. The objective of the research was to use
data from cadet records to search for unique patterns of measurable characteristics

that best distinguish cadets successful in one area of concentration from cadets in

other areas. The predictor variables considered in the study were:

a. Measures of interest patterns - scores on the Strong-Campbell Interest
Inventory (SCII) scale.

b. Measures of value - scores on the Rokeach Value Survey scales.

c. Measures of academic ability - high school performance and entrance test

scores.

d. Early academic performance at USMA - course grades for the first three

academic terms.

The criterion variable was graduation in one of four academic areas of concentration

versus graduation in any of the remaining three areas. The four academic areas of
concentration considered in the study were Basic Sciences, Applied Sciences and

Engineering, Humanities, and National Security and Public Affairs. Additionally
regression equations were developed to predict a quality point average (QPA) for each

area of concentration. Figure 1 is an example of the information sheet developed for
the Class of 1981.

2. Although the counseling instrument appeared to be favorably received by the

cadet sample, an internal review of the system which had been developed revealed tile

following:

a. The production process developed to produce the guidance material was

complicated and inflexible.

b. The QPA prediction system for any given cadet was not necessarily well
suited to discriminate among his predicted QPA's for the four areas of concentration.

c. The use of the Rokeach Value Scale complicated the production process and
added little to the predictive equations.

d. The SCII results are easily interpreted by cadets and can be used to
associate a cadet's interest with the interests of cadets who are enrolled in a

particular area of concentration.

Based on these findings, a decision was made by the Director of Institutional Research

to use only the SCII as the basis for constructing an interest compatability scale

for each area of concentration (Ref 2). The scales were to be based on SCII data

from the Classes of 1978 and 1979 and validated with the Class of 1980 data. Average
interest "scores" were to be developed from cadets who were in the upper half of

their class standing in each of the five areas of concentration. Tihe average interest
"scores" were also to be developed for the fields of study within each area, if feasible.



Figure 1

Arva of Concentration Guidance for the Class of 1981

WILLIAMIS, JOSEPH K. 8119437 Co. B4

SECTION I: COMPATIBILITY (SIMILARITY OF INTERESTS & VALUES)

MOST APPLIED SCIENCES AND ENGINEERING

2ND BASIC SCIENCES

3RD NATIONAL SECURITY AND PUBLIC AFFAIRS
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AI'PLIED SC[ENCES AND HUMANITIES 3.50 3.88
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HUMANITIES 2.65 2.89
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3. It was envisioned that the final product of the research project was to be a
computer printout for each cadet who had completed the SCI1. The printout, which
would show and explain the interest scores for each area of concentration and field
of study, would only be part of a guidance package provided each company academic

counselor. The guidance package would contain the printout showing the interest

scores for the academic areas and fields, the commercially produced SCII results, the
cadet's academic transcript, and other instructions and information provided by the

Office of the lean. The entire package would be used by the academic counselors to
assist third class cadets in making an intelligent decision in the selection of an
area of concentration and field of study that was most compatible with their interests,
aibilities and goals.

B. PURPOSE. The purpose of this report is to describe the development of the interest-
based, area/fivld differentiatilg profile for the Class of 1982 and make recommendations
concerning the reflnement of the profile for use with the Class of 1983. This report
is not intended as a complete technical documentation of the processes and methods

that have been developed and employed in the project. However, such technical

documentation does exist in the form of memorandums, graphs, tables, and computer
printouts, and will be published in a companion technical report.

11. METHODOLOGY

A. GENERAL. Figure 2 shows the general methodology used to produce the interest-

based scores for areas of concentration and fields of study for the Class of 1982.

1. Transcript data for the Classes of 1978 and 1979 wore input to the Dean's

general purpose awards program, which had benii modified to average course grades that
are directly related to a specif ic :lrua of concentration and a specific field of

study. The output of the program was a data file containing the averages and rank
ordering by average of each cadet who had graduated in a particular area of con-
centration and field of study. For each area and field, the median grade was de-

termined.

2. The SCII had been administered to the (lasses of 1978 and 1979, and the
results were grouped, first by area of concentration and then by field of study, to
facilitate the correlation analysis.

a. For each area of concen tration and field of study, a point-biserial
correlation coefficient* between membership/non-membership (scored I or 0) in an area

or field and tile score on each of the 176 SCII scales was computed.

b. For each area and field, the SCII scales with hi;hlv significant point-
biserial correlations were selected to be included as variables in al equation designed
to vied an interest-based raw score. The developmeat of these equations will be

expldined later in this section.

*NotL: Pont-hiserial correlation coefficients are calculated when one of two variables

has been dichotomized, giving rise to only two observable values (0 and I). For this
analysis, the criterion variable is the area of concentration or field of st"dA
(dichotomized so that a valte of I Indicates membership in that area ci field and a

va lue of 0i indicates membership in some other area or field) and tie predictor

variable is tihe score on a particular SCII scale.



Figure 2

Procedure Used Lo Produce Interest-Based

Scores for the Class of 1982
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3. The raw score equations were then standardized, based on the scores of the
cadets in the Classes of 1978 and 1979 who graduated in the top half of their area
and field.

4. The S(II results for cadets in the Class of 1982 were then input to a routine
which calculated standard scores for each area of concentration and field of study
considered in the analysis and produced an individualized printout which became a
part of tile academic counselor's guidance packet.

B. DATA COLLECTION.

1. The SCI (Ref 3) is an interest assessment instrument which consists of 325
items, to most of which the person completing the form responds by filling in either
"like," or "indifferent", or "dislike". Groups of items concern occupations, school
subjects, activities, amusements, types of people, preferences between two activities,
and personal characteristics. The item responses are used to determine standard
scores for six general occupational "theme" scales, 23 "Basic Interest" scales, 124
"Occupational" scales, and 23 "Special" scales. The instrument is scored by a
commercial vendor who provides a computer tape containing each cadet's item responses
and the computed scale scores. 'file cadet's are also provided an individualized
profile which shows the standardized scale scores. The SCiI has been administered to
the Classes of 1978-1982, and it will be administered to the Class of 1983 during the
fall semester, 1980.

2. The academic transcript data for each class is available on the cadet data
base. The final course grades for each cadet in the Classes of 1978 and 1979 were
extracted from the cadet data base and input to the Dean's general purpose awards
program. The program produced a computer tape and listing which showed, for each
area of concentratiun and field of study, a rank ordering of cadets who graduated in
a particular area or field. The average used for the ordering was the average of
grades for courses that are directly related to the area or field. For example,
Cadet X appears in the data for the Basic Science area of concentration and in the
data for the Chemistry Field of study. His overall QPA at graduation is 3.52 while
his avragU for the Basic Science related courses is 3.78 and for the Chemistry
related eoursv.2 is .82.

C . D,\fA RiLDUCT IiN.

1. Each area of concentration and field of study was assigned a dummy variable
number to be used in the calculation of point-biserial correlation coefficients for
memership/non-membership in an area or field and the score on each of the 176 SCII
scales, he dummy variable associated with each area or field was dichotomized so
that a value of I was assigned when a cadet's transcript data showed that he graduated
in that area or field. Otherwise, a value of zero was assigned to the dummy variable
for area or field. Table 1 shows the dummy variable numbers associated with each
area ,uf concentration and field of study (area/field), a standard letter code which
is u!;ed by the cadets, and the strength figures for the Classes of 1978 and 1979
c b a i ted .

2. For ease of processing, the cadet SCII data were merged with the cadet academic
,,t.) into one file which contained, for each cadet, the SCII scale scores; the area,

I it, ld and overal ) QPA; and the diummy variables which had been initialized to reflect
th cadt's area and field (the appropriate dummy variables were assigned a value of
I and all others were assigned a value of 0). The Statistical Package for the Social
Sciences (SPSS) Pearson Correlation Subprogram (Ref 4) was used to compute correlation
(',,.ftit ients (point-biserial correlations since the (tummy variables were dichotomized)

for all put ra of dummy variables and SCII variables (the SCII scale scores).



TABLE 1

AREAS OF CONCENTRATION, FIELDS OF STUDY, STANDARD LEITTER
CODES, DUIMY VARIABLE NUMBERS, AND STRENGTH FIGURES FOR THE

CLASSES OF 1978 AND 1979 COMBINED

DUM STREN(;TI
NO AREA/F1ELI) CODE N /

01 APPILIED SCIENCE & ENGR AREA A (537) (33.2)
06 ,AS&E" Interdisc ield AZ 48 3.0

07 Aerospace Engr AA 45 2.8
08 Civil Engr AC 236 14.6

09 Electrical Engr AE 49 3.0

10 Nuclear Engr AN 38 2.4
Ii Operations Research AO 0 -
12 Weapons (Mech) Engr AW 48 3.0

11 Engineering Mechanics AX 73 4.5

02 BASIC SCIENCES AREA B (169) (10.5)

14 "BS" Interdisciplinary EZ 16 7-

15 Chemistry BC 65 4.0
16 Mathematics BM 29 1.8
17 Physics BP 28 1.7
18 Computer Science (CL '81 on: AY) BX (AY) 29 1.8

0 NATIONAL SECURITY & PUBLIC
AFFAIRS AREA N (668) (41.3)

19 "NSPA" lntvrdisc. Field NZ 279 17.2
20 Economics Field NE 82 5.1
21 Geography Field NG 55 3.4
22 Historv Field NH 59 3.6

23 InternaLional Affairs NI 83 5.1
24 MiLitarv Studies Field NM 30 1.8
25 Political Scieoces Field NP 44 2.7
26 Behavioral Sciences Field NS 36 2.2

04 HUMANIIlES AREA H (157) (9.7)
2/ "H" Interdisc. Field HZ 26 1.6

Af.\Aerican Studies -LN 2 -

2 
, 

itt-rature lL 26 1.6
30 Ge rman H( 28 1.7
31 French HF 18 1.1
32 Portuguese HP 13 0.8
; i Spmn ish HS 22 1.4
14 Ch i ucsc HC 11 0.7
15 Russ ian HR 11 0.7
36 Arabic DtX 0 -

I,7)* (Forein languages) (30-36) HFL, (102) (6.3)
3) * (RomInnco languages) (/1- 3) DRI, (53) (3.3)
19) (latrn" l1anguagUs) (34-36) lIVL (22) (1.4)

'' .,AN., MIN.NI (littlrdisc) Field GM 86 5.3

4,))* Ill: i-11 S(ici es 1( -18) = 1, (706) (43.7)
,, sjcal Suents (19 to 16, 05) = 2 (911) (56.3)

i a S, ic'ce (14-1i & 27-36) = 1, (326) (20.2)

.'\;p -lid ., uLes (5 to l1, 18 to 26) 2 (1291) (79.8)
I IA I. 1617

v.ii i,ij I. i m xper imentaii grouping ol I iV lds.

6



3. For each dummy variable, the SCII scale with correlations significant at

least at the .001 level (p < .001) were selected to be included as variables in am

equation designed to yield an interest-based raw score (for tile area or f ield). 1he

general form of the raw score equation is:

N

RSj Wij Xi

Where: RS° is the raw score for the jth dummy variable (area or field)

Wi = correlation coefficient for the jtll dummy variable and the
. th SCII scale*

Xi = respondent's score on the it-h scale

4. The raw score equations were transformed to standard score equations (Ref 5,
pp.413-415). The transformation was based on the raw score mean and standard dt.viation

of cadets who graduated with area or field specific QPA's in the top half of the area

or field. The transformed equations produced area and field scores with a mean of 50
and a standard deviation of 10. These interest-based standard scores are computed

for each cadet who completed the SCII. They indicate the similarity between an

individual cadet's interest pattern and the interest patterns of cadets who graduated

in the upper half of their area or field. For a particular area or field, a score of

45 or higher indicates a similarity of interest. The higher the score, the more

similar the interests to those of "successful" cadets.

5. The cross-validation of the "classification" equations using the Class of

1980 SCII and academic data was not accomplished prior to the time the equations were
used to provide information to the Class of 1982. A decision was made to operationally

use the results and procedures developed since previous research (Ref 1) and tile

results achieved with the data from the Classes of 1978 and 1979 indicated the validity

of the approach.** A separate technical study will present cross-validation results.

1II. RESULTS

A. Figure 3 is an example of the report provided to the members of the Class of 1962

who had taken tile SCII. The respondent's copy of the commercially prepared SCII

profile (Ref 2) was given to each cadet in November 1979. Some additional information

*Note: The correlation coef icients used as Wi 's were adjusted by applying Fisher '

transformation (Ref 5, pp.337-340) to correct for the skewed distribution of correlation
coefficients.

**Cadet- in the tipper half of an area/fiild tended t score 5o on the equations dcvelpud

for that area/field and less th;nt 50 o tile equations for other area/fields. Also
cadets in the lower half of their a rea/field tended to obta in scores lower th riW
ror their own area/field and even lower scores for othor area/fieids.
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to assist in the general interpretation of the results was also provided. No attempt
was made at that time to offer the cadet any guidance on how to relate the SCII
results to his choice of area and field. The report shown in Figure 3 and the
counselor's copy of the commercially produced SCII profile, however, were given to

the company academic counselors in February 1980. The company academic counselors

were briefed on the appropriate uses of the two SCII documents, and were given

general instructions and guidelines for their counseling sessions. A television tape

prepared for the counselors showed "an approach" to incorporating the SCII profile
into discussions concerning the selection of an area and field, but the locally

developed report was not mentioned in the tape (it had not been developed when the

tape was produced). In May 1980, after counseling for areas and fields had been
completed, the counselors were asked to respond to a survey designed to assess the

usefulness of the counseling materials made available to the cadets and counselors.

The detailed analysis of this survey are reported in ODIR Report 80-015 (Ref 6).

Generally, it was determined that counselors found both SCII documents to be useful

in their discussions with cadets. They also perceived that the interest based
information helped the cadets to firm up their plans for an area of concentration and

field of study.

BI. As the report shown as Figure 3 points out for the cadets, interest similarity

scores for some fields of study were not provided. The primary reason for this was
that the numbers of students in the fields were considered inadequate for the de-

velopment of reliable scores.

1. No interest similarity scores were provided for the Operations Research field
since none of the students in the Classes of 1978 and 1979 had previously selected

the field.* However, 36 cadets from the Classes of 1979 and 1980 who performed well
in tperations Research courses have now been identified by the Department of Engineering.
The SCII results for these cadets can be used to develop an equation to calculate an
interest similarity score for operations research.

2. Interest similarity scores were not produced for specific foreign language
fields. The small numbers concentrating in a specific language were combined in

order to obtain the data necessary to produce a "foreign language" interest similarity

score. This approach was considered adequate since it was felt that usually (most of
tho time) tlie cadet's decision was whether or not to concentrate in a lang,,uage field.
lhe particular language would likely be the one in which the cadet had some exper ience.

. An ilterest similarity score was produced for the National Scouritv Public

Alfflirs (NSI'A) Interdisciplinary field due to the exceptionally large number of
cadets (279) enrolled. The interdisciplinary fields for the Humanities, the Basic

Sciences, and the Applied Sciences and Engineering (ASE) involved s1i, 11cr numbers of
cadets (less than 48), and it was felt that the area interest similaritv s ores would

also serve as an indicator of interest in the interdisciplinary field, 1hat re-
lat ionship was shown to hold true for the NSPA area and tie NSI'A interdisciplinary

loild."
*  

When the class of 1980 data are added to the data base ised in the scale
,dlevelopment, the number of cadets enrolled in the ASE interdiscipl i nary field should

ie sollicnilt Ior the development of reliable interest similarity scores.

*',-oe: )perations ,csearch is a new field of study which was available for the first

tie to the Cllss oh 1982.

c .ot .: 1he nlltrust similarity score for all cadets in the NSIA area was 50 on the

nica r,n al . The average score lor the Same ca1dets on the NSPA Interdi sciplil lr"
w, lc was ).1 - an insi gnif icant dil erence.



4. American studies, foreign area studies and military history are new fields,
and it may take several years to get the number enrolled to the level necessary for

the development interest similarity scales.

C. The appendix shows the means of each area and field stoic computed for the

cadets in the Classes of 1978 and 1979 who graduated in the "high half" of their

chosen area and field.

1. Table 2 is an extract of data from the appendix showing just the area of
concentration means. On the ASE sgale the average score is 50.0 for the 27 cadets

who selected the ASE area and graduated with QPA's which placed them in the top half
of their area*. The 39 cadets who graduated in the top half of the Basic Sciences
(BS) area scored 49.9 on the ASE scale. The negligible difference in the two scores
indicates that there is essentially no distinction between the two groups based on
the ASE scale. Such a result could logically be expected due to the technical
nature of the two areas. The table shows, however, that the ASE scale does indicate

that there are significant differences tor the other three, "less technical" areas.
Similar comparisons can be made for each of the area scales, and no interpretative

anomalies** are encountered. All of the mean scores are 50 or less, and where two
scores on a scale are similar (the difference between the means is 2.5 or less), the

"fuzzy" results are defensible based upon the nature of the areas.

2. Similar comparisons can be made for the field scores reported in the appendix.
The scales for which interpretative anomolies exist are extracted from the appendix

and presented in Table 3. Due to the apparent close relationships among the courses
for which the interpretive anomalies occurred and the small numbers of individual

cases which could be affected, a decision was made not to offer an explanation of

these "exceptions" to the counselors or students. It was felt the few errors in
interpretation that could arise would not be grossly out of line with an individuals

true pattern of interests. An attempt to explain or warn of poss'.le interpretative

errors for a few cases could have caused an unwarrented reluctance to use the results.

*Note: The mean score along the diagonal is 50.0 in all cases since the scale for

each area was standardized (to produce a mean of 50 and a standard deviation of
10) based on the scores of cadets who graduated in the top half of their area.

**Let mii be the mean interest similarity score on the scale developed for the ith

area or field, computed for the cadets who graduated in the top half of area or field

i. Let mik be the mean interest similarity score on the scale developed for the
1th area or field and computed for the cadets who graduated in the top half of area

k. Then an interpretative anomaly exists if mik - mii > 2.5. Note that a difference

of 2.5 units is 2.5/10 
= 

.25 standard deviation. Note also that mii must always

50.0.

10
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TABiLE1 3

155 Means for Fields for Wh ichi Ii Lurp rutaIiv yr inIjk I : I

I >ik AA AY At- AW 1311 Ia

AC5.7 54.2 53.5 53.1

ANx 53.0 54.3 53.0 52.2

kN 55.7 5.

BIM 58.5 52.7 b3.3 55.4

FL -' .

N Z

NS

The field codes were:

A= Aerospace Engineering BM =Mathematics
AC = Civil Engineering BPi' Physics

AY = Computer Science FL, = Foreign Languages

AE Electrical Engineering III, literature
AA Engineering Mechanics NZ =NSI'A IntL rdiscipl mac-v

AN = Nuclear Engineering NS = Behavioral Sciences

AW = Mechan ical Engineering NI = In ternatitonal Af fairs
BC = (:hemistrv NIP' Political Science

"Note: Mik is the mean interest simiIa rltv score onl the scale developed for the
ihfield and computed for cadets who gradutdi'h o aI ffedk

12



IV. CONCLUSIONS

A. The computer produced report provided to the members of the Class of 19 ,2 who had

taken the SCII overcame many of the problems encountered in generating interest-based
academic counseling information for the Class of 1981.

1. The only predictor variables used for scale development were scores on the

SCII scales.

2. The individualized computer produced report was designed to be understood

without the benefit of trained or experienced counselors. The link between it and the

commercially produced SCII profile was made clear.

3. The production process is simple and well documented. A computer produced

report can be provided for anyone having SCII results.

B. Several fields of study were not included on the reports prepared for the Class of

1982. The primary reason was that the numbers of students in the fields were con-

sidered inadequate for the development of reliable scores. Data is now available for

the construction of scales for two of these fields: Operation Research and ASE Inter-

disciplinary.

C. Interpretative anomalies exist for only a few combinations of scales and fields.

Due to the close relationships among the courses for which the anomalies exist, a

decision was made not to offer an explanation of these "exceptions" to the counsc'ors

or students.

D. Overall, the interest-based reports produced for the Class of 1982 wtre well
received and used by the counselors and students.

V. RECON1ENDATIONS

A. For the Dean.

1. Administer the SCII to the Class of 1983.

2. Continue coordination with ODIR to develop and refine the academic counseling
process - in particular the integration of interest-based guidance into the area/field

counseling.

B. For ODIR.

1. Produce for the Class of 1983 essentially the same report that was provided to
the Class of 1982.

2. Document the validity of the interest-based guidance scores.

3. As data become available, add the fields now missing on the cadet report.

4. Use the Class of 1980 data to refine the field equations - in particular those

fields for which interpretative anomalies exist.

5. Continue coordination with the Office of the Dean to develop and refine the

academic counseling program.

13
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