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TM VALUE OF PRE-ENGINEERING TESTS IN 

PREDICTING FRESHMAN SCHOLASTIC SUCCESS 

fl AN ENGINEERING CURRICULUM 

THE PROBLEMS, DEFINITIONS, AND STATISTICS' 

This study was undertaken to determine the relationship or lack 

of relationship between the scores attained on the psychological tests 

administered to the freshman class of September 1947 prior to admittance, 

and the scholastic success of this group during their first quarter of 

freshman work in the engineering curriculum at the Georgia School of 

Technology..Such relationship as was found, was examined to determine 

whether it was of sufficient signifieance to justify the prediction of 

scholastic success from the scores attained on these psychological tests. 

The battery of psychological tests which were administered to this 

group of students under study consisted of: 

(I) The American Council on Education Psychological Examination. 
(2) The Pre-Engineering Inventory. 
(3) The Silent Reading Comprehension Test. (Van Wagenen-Part I.) 
(4) The English Placement Test. (Georgia Tech's own.) 
(5) The Study Habits Inventory. (Wrenn.) 

The American Council on Education Psychological Examination and the Pre-

Engineering Inventory were selected from this battery of five tests for 

investigation. These tests were selected because the limitations of this 

study would not allow the investigation of all the tests administered, 

and of the five, the A.C.E. and the P.E.I. were thought to be the most 

important and comprehensive. 

The American Council on Education Psychological Examination is 



Composed of the following six sections:: 

(1) Arithmetic 
(2) Linguistic Completion 
(3) Figure. Analogy' 

Same andQpposite word COmparison 
(5) NUmber Series 
(6) Verbal Analogy 

In contrast to the Pre-Engineering Inventory Tests, which was designed 

to measure specific aptitudes and achievement, The American Council on 

Education Psychological Examination is primarily an instrument to measure 

the general level of intelligence of the individual. 

The Pre-Engineering Inventory is a series of tests developed 

jointly by the Engineers Council for Professional Development of the 

American SOciety for Engineering Education, and The Carnegie Foundation 

for the Advancement of Teaching. This series of tests was primarily 

designed to measure aptitjAes and achievement and to aid in the selection 

and guidance of engineering students. 

As outlined in the prospectus of the Pre-Engineering Inventory, 

issued by The Carnegie Foundation for the Advancement of Teaching, the 

Pre-Engineering Inventory Tests are thus described: -  

These tests measure important components of your general 
scholastic ability; your knowledge of word meanings; your 
ability to read scientific materials accurately and carefully; 
your comprehension of what you have read; your ability to in-
terpret graphs, charts, tables, and figures;; your ability to 
relate what you read to your previous training in science and 
mathematics; your ability to deal with quantitative concepts 
of a practical and abstract nature; your ability to comprehend 
and apply physioal principles and solve problems involving 
mechanical principles; and your ability to visualize form and 
detail from plan figures. 

Success in college can be measured by two possible criteria. 

Freeman, as reported by Segel, indicated that the best criterion of 



success,in college was survival. 1  Segel, however, believed that there 

was not sufficient evidence to warrant changing the criterion of college 

success from scholarship in college level work to the length of time 

the student is able to maintain his residence. He argued that a student 

might develop lazy habits rather than those of scholastic diligence; 

that unpredictable factors not all connected with scholastic aptitude 

might terminate a student's residence; and thirdly, the correlation 

between mental tests and survival have been less than that between such 

tests and scholarship. Segel reports that Edgerton and Toops have found 

that the correlation between the Ohio Psychological Examination, using 

percentiles, and the point-hour-ratio of marks averages 0.45; the corre-

lation between persistence in college and the Ohio test was only 0.19. 2 

Accordingly, the measures of college success in_this study are 

the marks obtained in individual courses taken during the first quarter 

work of the freshman year, and the overall grade-point average achieved 

for all subjects taken during the same period. English and Mathematics 

were selected as most representative of the courses contained in the 

freshman curriculum. 

The grading system at the Georgia School of Teohnology at the 

time this study was made, consisted of six classifications: : .  AA-Superla, 

A,Excellent, B-Good, 0-Passing, 70,Barely Passing, and F=Pailing. 

For purposes of determining the grade-point average for the entire • 

number of courses taken the above letter grades are assigned the 

1Segel, David, Prediction of Saccess in College, (U.S. Dept. of 
the Interior, Office orrauca ion, 	e in 9 	o. 15). pp. 7-8. 

2 
Ibid, p. 7. 



following values AA-5, Ate, 16-3 4  G ..2, D-1, and P-01. 3  The numerical 

grade pointaverage is determined by multiplying the numerical equivilant 

of the letter grade attained in a course by , the number of credit hours 

which that course contributes towards a degree; and dividing the'sam of. 

these products for all courses taken by the total number of credit hours 

taken. Thus, the possible range of the grade-point is from .00 to 5.00. 

The population under consideration in this study consisted of 979 

students in the first quarter freshman year of the Engineering curriculum 

at the Georgia School of Technology. Of this number 51 percent were 

registered as Georgia residents and 49 percent were registered as Out-

of-State students. Approximately 70 percent of the population were non-

veterans, and approximately 30 percent were veterans. Of the 979 students 

which comprised the population a maximum of 4.5 percent of the scores were 

rejected as incomplete and were not included in the calculations. Thus, 

the minimum populatiOn in any of the distribution; except where the popu-

lation was divided into in-state and out-state students, contained 935 sub-

jects. The diStribution of the in-state group contained 454 students, and 

the out-state group contained 471 students. 

In order to achieve a measure of uniformity, and lessen the chance 

of confusion, the symbols and fortulae as outlined by Garrett have been 

4Tor the purpose of this'stady the letter grades were assigned 
the followingmuMerioal values:: AA,13,, A,54 E-4, 04, D-2, F-1., Thus 
a Mean of 2.70, where letter grades are being used,.would be interpreted 

as a high D. (1.70.) 



followed throughout.
4 
 

The arithmetic mean, M, is defined as the sum of the separate scores 

Or other measures divided by their numbers. 5  The mean in these calcula-

tions was determined for grouped data by the formula: 

M= AM -frci. 

AM is the mid-point of the class interval in which the mean is assumed to 

be. The score correction, ci, is equal to the algebraic sum of the devia-

tions of the class intervals from the assumed mean, divided by the number 

of the population: and this fraction multiplied by the size of the class 

interval. The standard error of the mean, Oil , was determined by the 

formula: 
cy- 

CT being the standard deviation of the population and N, the number of 

scores in the population. The calculated mean, plus or minus two standard 

errors of the mean, should contain the true mean of the population 58 times 

out of a 100. 6  

The standard deviation is defined as the root-mean-sauare of the 

deviation from the arithmetic mean'. 7  It is determined for grouped data 

by the formula:: 

V 	" L - 

4Garrett, Henry L., Statistics,  in Psycholo y and Education. (Long.,- 
mans, GXeen and CO., N. Y., 316 Ed., 1947). 

6Garrett, Henry E., Ibid., p. 32. 
6 All reSults , of equations used in this study are stated plUs or minus 

two standard. errors thus taking in 98 probablecases out of a 100. 

7 Arkin, Herbert, and Colton, Raymond, An Outline of Statistical 
Methods,  (Barnes and Noble, N. Y., 4th Ed.1.1947T37-537- 



in which Cfdris the sum of the product of the frequencies in the class 

intervals times the square of the intervals from the assumed mean. The 

standard deviation is less affected by samplging errors than is the mean 

deviation or the quartile deviation and is the measure of variability 

customarily employed in research. 8  The standard error of the standard 

deviation for grouped data is calculated by the formula:: 

C7-  
— V261/-0 

thus, the true standard deviation will 98 times out of a 100 lie within 

the limits of the. computed standard:deviations plus or minus two standard 

errors of the standard deviation. 

The relationship, ottore accurately the association, between 

statistical series may be established and measured by means of the co- 

efficient of correlation. 
9 
 When the relationship between two sets of 

measures is linear, the correlation may be expressed by the uproduct-

momentft coefficient of correlation. Perfect relationship is expressed 

by a coefficient of 1.00 and a complete lack of relationship is indicated 

by a coefficient of .00. Thus, if a correlation lies within the limits 

of .00 to 1:00 there is implied some degree of positive association;: the 

degree of association depending upon the size of the coefficient. When 

a negative, or inverse, association is perfect the coefficient is equal 

to (-) 1.00. 

8  Garrett, Henry E., op. cit., p. 58. 

9 Arkin, op. cit., p. 74. 



The calculation of the coefficient of correlation by the "produ 

moment" method was used in the calculations of this study. The formulaH 

for determining this coefficient is: 

(77/  

in which the )(4/ is the: prOuct deviation of the intervals from the assumed 

mean. The standard error of the coefficient of correlation was determined 

by the formula: 
A—  r Crt- 
V N 

The calculated coefficient of correlation, plus or minus two times this 

standard error would, 98 times out of a 100, include the true coefficient 

of correlation. 

The significance of the calculated coefficient of correlation was 

tested by the use of the null hypothesis. Assuming the population r to 

be zero, the method consists of comparing the t-value for the obtained 

r with the tla to be expected by chance at the %,05 and .01 limits.
10 

The 

t-value for a given r is found by the formula: 

1_ 	N- 

V 1 

in which r is the calculated coefficient of correlation and N is the 

number of scores in the population, If the t-value for the calculated 

r is larger than the t-value expectei by chance at the .05 level, the 

coefficient of correlation is said to be significant. If the t-value for 

the calculated r is larger than the t to be expected by chance at the .01 

10See Crarrett, op. cit., p. 190, Table 29, for value of t for the 
degrees of freedom at various levels of probability. 



limit; the coefficient of correlation is said to be highly signifioant. 

Thus, if a t-value for the calculated r exceeds the t-value to be expect-

ed by chance at the .01 level, the null hypothesis is clearly disproven, 

and evidence of a relationship not due to- chance between the two statis-

tioal series is said to exist.
11 

Because the formulae used in the determination of the "product 

moment"` coefficient of linear correlation assumes a normal diStribution 

of the data, it is necessary to test the statistical series which are 

being correlated for a measure of skewness. 

In the normal curve the mean, the median, and the mode all coincide 

and there is a perfect balance between the right and the left halves of 

the figure. A distribution is said to be skewed when the mean, the median, 

and the mode fall at different points in the distribution, and the balance 

is shifted to one side or the other. It is important to know whether the 

skewness which often occurs is a real divergence from the normal form, or 

whether the divergence is the result of chance auctuatiOnsarising from 

chance causes and is not significant of a real discrepance. 12  

The skewness, SK, is determined by the formula: -  

5 k  Pqo Pio  psi)  

in which P90 , P50, and P10 represent the 90th, 50th, and 10th percentiles. 

The percentiles are calculated by the formula:: 

iit  

llIbid., p. 299, Table 49, in which the levels of significance 
for degrees of freedom, (N-2), is read directly in values of r. 

12 
Garrett, Henry E., op. cit, p. 119. 



where p is the percentage of the distribution wanted, P. Ine lower limit 

of the class interval upon which Pp lies, plT the part of N to be counted 

off in order to reach P
P 
 , F the sum of all scores won intervals below 

I , fp the number of scores within the intervals upon which Pp falls, 

and i is the length of the class intervals. 13  

The standard error of the measure of skewness is determined by 

means of the formula:: 

0• 	 0 . .5" I S- 5 0  K   

V N 

in which D=Pso --Pio. By dividing the measure of skewness by the 

standard error of the measure of skewness, a t-value is obtained which, 

when compared with the t-value that can be expected due to chance, will 

determine whether the distribution is significantally skewed, or the skew-

ness present is due to chance. 

The raw scores obtained by each student in the psychological tests 

considered in this study were recorded on a 3x5 card fox each individual 

student. On the same card the grades obtained by the individual in the 

courses ',taken= during his first quarter of freshman work were entered. 

His grade-point average was ale() entered on the card and an identifying 

mark was placed on the card classifying the student as either an in-state 

or out-state student. 

13Ibid., p. 78. 



In order to collect the data in such a manner as to facilitate the 

statistical calculations a scattergram of the type illustrated in Tables 

'Jo. 2 through 10 was devised. In this scattergram the class intervals 

containing the psychological tests scores were placed on the X, or hori-

zontal axis, and the class intervals of the measure of scholastic success 

were placed on the Y, or vertical axis. The scattergram also contains the 

frequencies of the class intervals, (f), the prodact of class interval 

frequency and the squaxe of the class interval deviation from the assumai 

mean, (fd2 ), and the total of the class interval product-moments about the 

assumed mean Bixy). The cumulative frequencies, (of), for both the X and 

axes, are illustrated in Tables Nos. 2 arid 6 in the bottom and fax right 

columns.. 

From each individual card, the score obtained in the psychological 

tests and the degree of scholastic success attained, were entered in the 

proper class intervals on the scattergram. When the entire population 

had been entered the remaining columns of the scattergram were calculated 

and filled in. The totals, as contained in the boxes in the lower right- 

hand corner of the scattergram, were then used in the statistical formulae. 

10 



ANALYSIS OF THE DISTRIBUTIONS' 

Figures Nos. 1, 2, and 8 indicate that the distribution of the 

psychological tests scores, with the- exception of the Pre-Engineering 

Inventory Mathematics distributions (total and out-state) adhere close-

ly to the normal curve. The smoothed carve on Figures numbers 1, 2, 3, 

5, 6, 7, 8, and 12 is the normal curve of the formula:: 

calculated and plotted around the arithmetic mean of the actual distri-

bution. 

In the follOwing table, the t-values,obtained for the calculated 

degree of skewness of each of the psychological test distributions is 

compared with the t-value that could be due to chance at the 0.5 level. 

Table No. 11 
Comparison of Calculated t-Values of Skewness 
With t-Values Due to Chance at 0.05 Level 

Psy. Test Distributions t *0* 

P.E.1.2btal 1.477 1;96 
P,E.I.Math(Total)', 2.503** 1.96 
11.4I.Math (In-State). 0.402 1.97 
P.E.I.Math (Out-State), 2.268** 1.97 
A.C.E.Total 1.819 1.96 
F.E.I.Scien. Comp. 0.634 1.96 

* See Garrett, op.cit., p. 190 Table 29. 
* * Indicates significant skewness. 

The t-value for skewness obtainei for the total raw score dis-

tributions of the A.C.E, tests and the F.B.I. tests were 1.819 and 1.477 

res-oectively. This would indicate that the amount of skewness exhibited 

by these distributions is most probably due to chance and that the devia-

tions from the normal are not significant. In the case of the distribu- 



tion of the 	Scientific COmprehension (20e Figure No. 8) raw scores 

the t-value of the computed skewness for the distribution was found to be 

0..63. This is fax below the chance t-value of 1.96 and this distribution 

also exhibited a: igh degree of normality. In the distribution of the P.E.I. 

Mathematics total raw scores, (See Figure No. 51 the distribution sufficient-

ly deviated from the normal to indicate that the exhibited skewness was not 

due to chance. Then the F.B.I. Mathematics total raw scores was broken 

down into two separate distributions, the one containing the raw scores of 

the in-state students (See Figure No. 6) and the other (See Figure No. 7) 

containing the raw scores of the aut=state students, it becomes apparent 

that the significant skewness exhibited by the distribution of the total 

scores of the F.B.I. Mathematics is being caused by the significant skewness 

of the out-state distribution and lack of significant skewness of the 

in-state distribution; The t-value of the calculated skewness of the 

P.E.I. Mathematics distribution for in-state students is 0.40. This t_ 

value, being fax below the t-value of chance, indicates a high degree of 

normality and lack of significant skewness. The distribution of the 

Mathematics scores for out-state students has a t-value of calculated 

skewness of 2.27, which would indicate a significant amount of skewness. 

The difference in the normality between the in-state and out-state 

distributions would seem to indicate that there is a selection factor or 

process operating against the out-state students between their high school 

level and their matriculation at . the Georgia School of Technology. The 

mean for the distribution of the F.B.I. Mathematics tests snores for the 

out-state students is 31.674, while the mean for the distribution of the 



in-state students is 28.717.?4  This would seem to indicate that the 

ecteetingprocess is eliminating from the out-state population the 

individuals who would ordinarily be in the lower score intervals. The 

high degree of normality exhibited by the instate students indicate that 

there is probably no selection factor operating to eliminate or screen 

out the lower level students between the high school and college level. 

Concerning the measures of scholastic success used in this study, 

only the grade-point average distribution exhibited sufficient normality 

to give a reliable coefficient of correlation, It can be observed from 

Figure No. 3 that the distribution of the grade-point averages compares 

exceptionally well with a normal curve fitted about the mean of the 

distribution. Then the frequencies of the class intervals are plotted 

as percentages of the total population (N) on a logarithmetic-probability 

graph, as illustrated in Figure No. 4, it can be seen that the distribu-

tion of the grade-point averages is very nearly normal. On this type of 

chart the plotted frequency percentages will form a straight line if the 

distribution is normal, and as the distribution deviates from the normal, 

the plotted percentages will tend to arrange themselves in the form of an 

aurve. 

The distribution of the Mathematics 101 grades total, as shown on 

Figure No. 9, indicates by inspection a high degree of deviation from the 

normal.. In the case of the in-state students, Figure No. 10, the distri-- 

14
If the difference between the: 	of the samples is more than 3 

times the standard errors c&tii6 me4n, the difference is said to be statis-
tically significant.. In thi,e case the difference between the means was 
4.79: times the standard errOi. 



bution of the grades can in no way be reconciled with a normal curve. 

The distribution of the Mathematics 101 grades for the out-state students, 

Figure No. 11, seems to exhibit a lesser degree of deviation from the 

normal distribution, but the deviation in these cases is sufficient to 

warrant a lack of confidence in the calculated correlation coefficients 

between these distribution and those of the psychological tests. The 

distribution of the English 101 grades, in comparison to the Mathematics 

101 grades, exhibit more normal characteristics, but there is sufficient 

deviation from a normal distribution to again warrant a lack of confidence 

in the significance of the obtained coefficient of correlation, 
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PREDICTION 

The prediction of success in a college curriculum has been attempted 

in previous' studies using many different measurements as predictors. Porter, 

investigating 638 students admitted to the freshman class in the College of 

Engineering at The Carnegie Institute of Technology, found the best preiic-- 

for of scholastic success throughout the entire college curriculum to be 

scholarship during the first quarter of the freshman year. He also found, 

that high school scholarship correlated higher with scholarship while in 

attendance at C.I.T. than performance on tests of general scholastic 

aptitude or achievement tests administered:upon admission..
16 

Pierson found, at the University of Utah, that the best single 

predictor of scholastic success in a college engineering curriculum was the 
16 

high school grade-point average. He stated, however, that although he 

found the high school grade-point ratio to be the best indicator of probable 

success in college courses in Engineering at the University of Utah, it 

was not comprehensive enough to be used as the only selective criterion. 

He further stated, that this index of general scholarship should be supported 

by scores made on a battery of achievement and intelligence tests, such as 

the Pre-Engineering Inventory, 17  and further by some measure of a studentte 

patterns of interest. 

ie 
''''Porter, James 14 Jr. Me Predictionof College Success in an 

Engineexing.Ourriculum,"' The American Psycholbaist, Vol. 1, No. 7, (July 
1946), p. 278. 

16Pierson, George A. , eSehoel Marks and Engineering" Educational 
and PSychological Meaddrement, Vol. VII No. S, (Antumn-1947)], p. 616. 

17. Tha,Pre-Engineering Inventory referred. to by Pierson, Ibid., p.617, 
is the same'battery of psychological tests used in this study. 



It is necessary, before attempting to determine what instrument 

should be used in prediction, to determine the purpose for which the 

prediction is to be used. A prediction of the probable scholastic sucOess 

of a student should be determined for one of two purposes. The first to 

screen out students who will not be able to successfully complete the 

requirements set by the institution for a degree; or secondly, if all 

students are to be admitted, to determine that portion of the applicants 

which will probably encounter the most difficulty and to prepare such 

students for work on the college level by extra attention or remedial 

cour se s . 

If the policy of a college is to allow entrance to a large number 

of students with the expectation that a fait number of them will fail, the 

predictive instrument need not be so highly predictive. However, if the 

aim of the college is to pick out only successful candidates to start with, 

the finest predictive instrument for measuring aptitude available would 

probably not be entirely adequate. /8  

It has not, nor will it probably be in the near future, the policy 

of the Georgia School. of Technology to attempt to pick out only those 

students for admission who will be, almost to a certainty, successful in 

the engineering curriculum. In fact , the entrance requirements at the 

Georgia School of Technology, at present, requires that a student must be 

graduated from a properly accredited high school with a record high enough 

to indicate that he is prepared for college work and to have taken subjects 

19 
in high school sufficient to satisfy the required units. 

18 Segel l  David, op. cit., p. 25. 
19Bulletin of The Georgia School of Technology, (1947-48), p. 46. 



l'7 

The vast difference in the quality of the high schools within the 

state of Georgia is probably great enough to cast serious doubt upon the 

use of high school references as a predictive instrument. The difference 

in high school teaching methods and marking methods would, in itself, make 

the possible error in an attempt to predict college scholastic success so 

large that the attempt would likely be more or less futile. 

At this point it is interesting to note that Pierson found the first 

quarter college total grade-point average was much - more efficient in 

predicting future success in Engineering than the marks earned in individual 

subjects. 2C) Porter also found that the scholarship shown during the first 

semester of the freshman year at the Carnegie Institute of Technology to 

be the best single index of 'achievement during the student's period of 

attendance. 21  It would, therefore, be of great value if the population 

of this study was followed through the entire period of residence at the 

Georgia School of Technology to determine if the scholarship shown during 
the 

the first quarter of the freshman year at,Zeorgia School of Technology is, 

as indicated by the other studies, the best single predictive instrument. 

This study has been limited to the determination of which of the two 

psychological tests, the A.C.E. and the 	best measures the probability 

of success during the first quarter at the Georgia. School of Technology. 

The Pre-Engineering Inventory battery was broken into separate tests scores 

and the predictive value of the mathematics and the scientific comprehen-

sion parts was separately determined. 

20
Pierson, George A., op. cit., pp. 612-617. 

21 
Porter, James M. Jr., op. cit., p. 278. 



The method used for determining scholastic success from a score 

attained on a psychological 'beet was a regreedion equation of a linear 

fort. The methods for determining the linear regression equation, as 
22, 

outlined by Garrett, were followed. The score-form regression equation 

as outlined by Garrett is 

Y -  r 0- 	m  
In this equation, Y is the dependent variable which is o be predicted 

from ah independent variable X.. Applying this equation to the present 

problem X becomes the raw score obtained on the psychological tests and 

Y the probable success of the student within the limits of the standard 

error of estimate, 

The coefficient of correlation, r, in the above equation is that 

measure of relationship found to exist between the psychological test 

scores and the measurement of scholastic success of the group under 

study. The ai ls the standard deviation of the measure of scholastic 

success, and ce;c  is the standard deviation of the distribution of the 

psychological test scores. Nixie the: arithmetic mean of the scores made 

on the psychological tests and Inis the arithmetic mean of the measure 

of scholastic success.. 

The standard error of estimate is determined by the equation: : 

Sty= CT; V I—I-2-  

In this ,Iormula,Crix  is again the standard deviation of the distribution 

of the measures of scholastic success. 

22 Garrett, Henry 4., op, cit., p. 310. 
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The standard error of estimate is calculated in order to indicate 

the accuracy with which we are able to predict a dependent Y from an 

independent X. Y, plus or minus one standard error of estimate, indicates 

that in 84 chances aat of 100 the dependent variable will fail within these 

limits. With Y, plus or minus two standard errors of estimate, the chances 

are 98 times out of a 100 that the dependent variable will actually be 

within these limits, and if three standard errors of estimate are used 
23 

the dependent variable will fall within the limits, 	for practical uses, 

to a certainty. On Figures Nos. 13 and 14, the lines of regression have 

been drawn in and the limits of one, two, and three standard errors of 

estimate have been added as indicated by broken lines. 

It will be noted from the formula
24 

for the standard error of 

estimate, that wx approached zero the standard error of estimate 

increases so markedly that predictions from the regression equation range 

all the way from almost a certainty to what is virtually a guess. The 

significance of an r with respect to predictive value may be accurately 

guaged by the extent to which r improves our prediction over a mare guess. 

Thus, when r = .00 our estimate of a person's. Y score is not aided at all 

by a knowledge of hid X score. When r = 1.00 the standard error of esti-,  
25 

mate is zero and the Prediction of Y from X' becomes almost a certainty, 

Assuming the Measure of success to be predicted as being the grade-

Point average to be expected during the first quarter of freshman college 

23 
The chances, axe 99.99 out of a 100 at three standard error of 

estimates. 
24

of. ante, p. 
25Garrett, Henry E., op. cit., p. 321. 
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work, the regression equation fez predicting the dependent variable from 

the total raw score made on the A.C.E. Nychological EXaminations was 

found to be: 

0. zo X — 0. 2: 417 

The standard error of estimate, when r = 0.456, and the standard deviation 

equals 0.973 , was found to be 0).865. This equation is illustrated in 

Figure No. 14, It will be noted from this figure that the slope of the 

regression line and the large standard error of estimate creates a serious 

doubt concerning the predictive value of the A.C.E. total raw scores in 

determining a studentl's probable point average. As an example; if a 

slightly above average student were to attain a score of 112 on the 

A.C.E, tests it could be expected 98 times out of a 100 that he would 

make a grade-point average of between 0;263 and 3.725. 

If the problem of general prediction is considered the lower limit 

would, for all practical purposes, indicate no chance of success while 

the upper limit would indicate that it is possible that this student would 

be in the upper ten percent of his olass. It also is impossible to 

predict a probable grade-point average above 2.95. 

The regression equation for predicting scholastic success las indica-

ted by the grade-point averages i from the raw scores attained on the P.E.I. 

tests was determined and illustrated as shorn in Figure No. 13. In this 

case the dependent variable X can be predicted from the equation:: 

.o.0 	X + 0:377 

The standard error of estimate was found to be '0.740, and I is 0.646; 

Figure No. 13 clearly indicates the superior predictive quality of this 



equation over the equation illustrated'in Figure No. 14. The standard 

error'of estimate is smaller and the slope of the regression line•is more 

within the range of the grade-point average ordinate. 

Three examples of students scoring in the lower, middle, and upper 

range of the P.E.I. Tests are to be discussed and their positions illustra-

ted. 

As an example, let us assume that a student falling in the lower 

fourth of the test range (See Figure No. 14) scored 75 on the P.E.I. test. 

This student will most probably earn a grade-point average of 1.50. This 

represents'the best guess on the basis of the average performance of the 

group of students in this study. It can also be said that his grade-point 

average will not, 84 times out of a 100 exceed 2.24 nor be less than 0.76. 

It is, for practical purposes, a certainty that his grade-point average 

will not exceed 3.72. 
26 

The student who makes a middle range score of 150 on the P.E.I. 

test will most probably complete his first quarter with a grade-point 

average of 2.80. The chances are 84 times out of a 100 that his grade-

point average will not be less than 2.06 nor greater than 3.54. It is 

certain that this student will not make a grade-paint average of less than 

0.58. 

If a student earns a total raw score of 225, placing him in the 

high range of the 	test, he will most probably make a first-quarter 

grade point average of 4.104 and the chances are 84 times out of a 100 

26 The average score on the 	is 108.15. 



that he will not make less than 3.36 nor more than 4,; -84. It is certain 

that he will not make a grade-point average of less than 1.140 

The remaining regression equations, as illustrated in Table No, 1, 

were not farther investigated because of the size of their standard error 

of estimates. 
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CONCLUSIONS.,  

The results of this study would seem to indicate that the Pre-

Engineering Inventory total raw scores furnish the best tool, of those 

investigated, in predicting scholastic success in the first quarter of 

freshman work of the Georgia School of Technology. The American Council 

on Education Psychological Examination scores would seem to be a second 

best predictor of scholastic success. 

The A.C.E, test, due to a relatively low coefficient of correlation 

and a consequently large standard error of estimate, is less useful than 

the P.E.I. test for the purpose of this study. 

The evidence presented by this study would seem to indicate that 

the Pre-Engineering Inventory test is the best single predictor of 

probable scholastic success in terms of grade-point averages, of those 

investigated. The line of regression (Figure No. 14) extends throughout 

the entire range of possible' grade-point averages. Thus, all of the 

predicted probable grade-point averages will be within the artificial 

limits,Z0 to 5.00, of the grade-point system. 

The standard error of estimate of the P.E.I. test in predicting 

grade-point averages is the smallest, 0.740, of all of the combinations 

investigated. The amount of expected deviation of the actual grade-

point average from the predicted, is therefore less and the chances of 

accuracy increase. 
.Pa 

It is obvious that neither of the psychological tests investigated 

in this study will predict, with any reasonable certainty, absolute 

scholastic success. However, on the basis of the evidence presented by 



this study it is felt that the Pre-Engineering Inventory raw soores,could 

be used to determine that portion of the entering freshman whose lack of 

either aptitude or preparation would warrant giving such students Special 

attention. If it were decided, for instance, that all students who attain 

a raw score of less than 75 on the Pre-Engineering Inventory, should be 

given non-.credit remedial courses, it is possible that the chance of these 

students failing out of school might be considerably reduced. 

The Pre-Engineering Inventory Tests measures both aptitude and 

achievement. It is possible that the large standard error of estimate 

of prediction is due to a significant difference between the pre-college 

training of the individual students. If a portion of the students have 

had an intensive four year technical high school training it is possible 

that they would make a relatively high score on the Pre-Engineering 

Inventory Tests, due to their achievement, and not necessarily due to a 

high natural aptitude or rate of learning. These students with a high 

achievement but a low aptitude would probably show up well in the Pre-

Engineering Inventory scores, but could 'de poorly in the actual college 

level work. Conversely, a student with a general high school eaucation, 

and possibly only a three year period of high school training l night show 

up very poorly in the Pre-Engineering Inventory scores due to a low 

achievement, and yet, due to a high natural aptitude be successful in the 

college level work. 

Therefore, if the population under study were to be broken down 

into independent homogenous groups on the basis' of pre-college training, 

it is probable that a predictive value for the Pre-Engineering Inventory 

test would be of much greater significance. This refinement, however, 
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was beyond the scope of this study. 

In summary, this study offers evidence that :• 

(1) There is a statistically reliable difference between 
the in-state and out-state student scores on the Pre-
Engineering ,,Mathematics test; the oat-state students 
earning the higher mean. score, 

(2). Of the measures used, the Pre-Engineering Inventory 
total raw snores. appears to be the best single indi-
cator of probable. scholastic success in the first 
quarter of the freshman year, 

(3 ) The PrO4ngineeting Inventory total raw scores. are 
not sufficiently reliable .to be used as a single 
method, of prediction for the purpose of screening 
applicants. 

(41 These tests may be used as eandands,  for' singling 
out the following groups 	students:: 

(0 Those who may ;squire extra attention or 
remedial non-credit courses to improve 
their scholastic average. 

(b) Those who could most probably profit from 
enriched' courses taught at a higher level. 

(5 ) It appears from the normality of the overall grade-point' 
average, that this measure might prove to be the best 
predictor of future success in subsequent quarters. 
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