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There has been considerable speculation regarding the 
various factors which may bear a relationship to the per- 
Lormance of a given student in a co11ee engineering drawing 
course. A possibility of the existence of a controllable 
factor would justify a search in order to provide informa- 
tion for high choo1 counselors. A knowledge of the 
existence of a recorded measurable factor would be of value 
to freshmen advisors within a college school of engineering. 

Those faotors whose relationship to performance in 
engineerinz drawing were considered in this study are as 
follow5: 

1. Mechanical drawin taken in high school. 
2. Q-score (docile) on the A.C.E. Psychological 

Examination for college freshmen. 
3. L-score (decile) on the A.C.E. Psychological 

Examination for college freshmen, 
4. High school rank (decile). 
5. Algebra score on college niathematies placement test. 
6. Arithmetic score on college mathematics placement 

test. 

The study covers the high school and college records of 
students enrolled as freshmen at Oregon State College, in 
the fall terms of 1949, 1950, 1951, and 1952. 

Grade-point averages are presented in table form in 
order to compare the performance of various groups as in- 
fluenoed by the above factors. The groups used are: 

1. Students with no high school drawing credit. 
2. Students with one year high school drawing credit. 
3. Students with two years high school drawing credit. 

The study pointed to an over-all higher grade-point 
average earned in engineering drawing by students with high 



school drawing credit. There was no significant difference 
in performance between the group with two years of high 
school drawing, and the group with one year of high school 
drawing. 

Dropouts from engineering drawin classes were twelve 
percent higher in the group of students which had not 
received high school credit for mechanical drawing, than 
they were in the group which had received high school credit 
for mechanical drawing. 

The A.C.E. Psychological Test L-score ar Q-score, 
and the high school decile rank, show positive relationship 
to engineering drawing grade-point averages. The relation- 
snip in each case is more significant for the students with- 
out high school drawing than it is for students with high 
school drawing. 

The algebra section and the arithmetic section of the 

Oregon State College Mathematics Placement Test both show 
a consistent positive relationship to performance in 
engineering drawing by the group which had mechanical 
drawing in high school. The relationship of these test 
scores to engineering drawing performance by the group with 
no high school drawing was not consistent and not signifi- 
can t. 

The increased grade-point average, and the reduced 
dropout rate of the hi school drawing group recommend the 
inclusion of mech&iical drawing in the high school program 
of the potential engineering student. 
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HIGFI SCHOOL DRAWING AND CERTAIN OTHER FACTORS 
RELATING TO STUDENT PERFORMANCE IN 

ENGINEERING DRAWING 

CHAPTER I 

INTRODUCTION 

Drawinz has been universally called the language of 

engineering (9, p.636). In a technological environment 

such as exists in the United States, the teaching of this 

language is a subject worthy of study and understanding. 

Engineering drawing Is a basic subject to student 

engIneers. Mechanical drawing is widely taught in second- 

ary schools. The question, "what should be the relation- 

ship between high school drawing and college drawing," has 

long been studied (7, p.818). What is the relationship 

between high school drawing and engineering drawing, Is a 

question with which this study will deal in part. 

The original problem was an outgrowth of a question 

concerning whether or not engineering drawing students 

were aided by having had high school courses in drawing. 

s a possible solution to this problem was pondered, it 

became apparent that other factors must be considered if 

the study was to have much value to counselors and to 

advisors. 

Discussion of the question with various engineering 

educators at Oregon State College brought to light several 

aspects of the problem. One drawing instructor suggested 



2 

that the student's mathematical ability was the most vital 

factor in his drawing performance. Another instructor 

expressed the opinion that the student's ability to read, 

and to understand what he had read was an important con- 

sideration. A third person believed that a student's 

previously established study habits would determine his 

degree of success in any course. The study will deal with 

each of these factors, plus that of general intelligence 

as measured by college placement-test results. 

Purpose of the Study 

The purpose of this study is to provide some con- 

crete evidence of factors which show a definite relation- 

ship to the performance of freshmen students who enroll 

in engineering drawing courses at the college level. 

Whether or not high school mechanical drawing classes are 

serving a college preparatory function should be satis- 

factorily answered in the course of this study. 

The study is intended to provide information which 

will be useful to high school counselors. Those factors 

which show a relationship to high grade-point averages 

in engineering drawing are assumed to be of some college 

preparatory value. The study may also provide information 

useful to college advisors. Since there is a variance of 

opinion concerning which factors lead to student success 

in drawing, the results of the study should be of interest 
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to both the secondary school and college faculties. 

Statement of the Problem 

Specifically, this study aims at determining the 

relationship between student performance in engineering 

drawing as indicated by grade-point averages earned, and 

the following: 

1. Mechanical drawing taken in high school. 

2. Q-score (decile) on ACE Psychological Examina- 

tion for College Freshmen. 

3. L-score (decile) on ACE Psychological Examina- 

tion for College Freshmen. 

4. Algebra score on college mathematics placement 

test. 

5. Ar1thmetc score on college mathematics place- 

ment test. 

6. High school rank (decile). 

Personnel Covered by the Study 

The study covers the high school and college records 

oí' students enrolled as freshmen at Oregon State College 

in the fall terms of 1949, 1950, 1951, and 1952. 

Limitations of the Study 

The study will be limited by the accuracy of each 

component part. It is not the purpose of this study to 
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establish the accuracy of existing records, each of which 

will have some variability. Chapter II will present some 

of the characteristics of the records used. 

The only part of the student's college grade record 

used is that In engineering drawing. It would be possible 

for a student to do grade 'A' work in engineering drawing 

while failing in other college courses, but grades other 

than those in engineering drawing appeared to have little 

bearing on this particular study. 

This study does not distinguish between size or type 

of high school, nor does it consider the qualification of 

teachers who were in charge of a student's high school 

drawing classes. 
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CHAPTER II 

HISTORICAL BACKROUD 

Educators continually concern themselves with the 

problem of prognosis concerning student performance. The 

result of this concern is a never endinß flow of tests 

and studies directed at the problem of prediction. That 

any test will ever predict the performance of all students 

can hardly be expected. To discontinue the search for 

prognostic materials is to deny the essence of time in 

locating the field of endeavor to thich a person is best 

fitted. 

Material relative to prediotion in engineering draw- 

ing has not been located, however there are studies which 

should be considered because of their relation to engineer- 

Ing courses in general. 

High School Subjects as Predictive 
Factors 

Douglass (3, p.174) believes that specific high school 

courses have little relationship to general success in 

college. Douglass states: 

There is no significant correlation 
between the number of units of credit earned 
in high school in any subject-matter field 
and scholastic success in college. 

Thaw (10, p.135) in a study comparing performance of 

college biology students who had taken biology in high 



school, with that of students who had no previous formal 

biology instruction, pointed to a"slgnificant superiority" 

demonstrated by students whose high school records in- 

cluded biology credit. 

There is no argument between these two statements. 

Douglass is comparing particular high school courses with 

over-all college success, whereas Thaw is comoaring a 

particular high school course with the same course on a 

college level. 

Previous School Record 

Stuit, (8, p.26) chairman of a subcommittee of the 

Committee on Student Personnel Nork of the American Council 

on Education reports as follows: 

Results obtained in research studies 
consistently point to the previous scholar- 
ship record as one of the best single 
measures which may be used In predicting the 

individual's chances for successfully complet- 
ing a collegiate engineerin-z course... 
...In each instance the correlation coefficients 
reported indicate that a significant degree 
of relationship was found to obtain between 
student's high school records and their sub- 
sequent performance as engineering fre shmen. 

Segel (6, p.2) doesn't need to consider a variety 

of limiting factors when he makes the following statement: 

It is true that the most valid method for 
finding out whether a student can achieve a 

certain scholastic standing or be successful 
in an occupation is for him to try it. 
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No other pro-college experience can come closer to the 

conditions prescribed by Segel than the high school course 

work. How well high school performance may be expected 

to predict a student's performance in engineering drawing 

at the college level will be one of the projects of this 

study. 

Prediction From the American Council 
on Education Psychological Examination 

The manual of instructions published by the Educa- 

tional Testing Service of the American Council on 

Education, for use with the ACE Psychological Examination, 

for college freshmen, explains the purpose of the examina- 

tion (1, p.1). 

The purpose of the American Council on 
Education Psychological Examination is to 
appraise what has been called scholastic 
aptitude or general intelligence, with spe- 
dal reference to the requirements of most 
college curricula...It has been found that, 
in general, linguistic tests give higher 
correlations with scholarship in the liberal 
arts colleges than do quantitative tests... 
For the scientific and technical curricula, 
the quantitative tests may be more signifi- 
cant. 

The test forms should be found useful 
in handling those problems in which it is 
advisable to distinguish a student's mental 
abilities from his high-school preparation 
and his industry. 

The validity of using certain tests scores for the 

prediction of college performance is hardly questionable. 

Cooprider (2, p.16-19), in his study at Oregon State 

College, reported the following: 



Studies of the relation between various 
test scores and engineering grades at the 
college and university level have shown cor- 
relations as high as plus 70...The various 
studies appear to indicate a median co- 
efficient of about .52 for the correlation 
between the American Council on Education 
Psychological Examination and engineering 
grades. 

Prediction From the Oregon State College 
Mathematics Placement Test Score 

Arithmetic Section. This test is made up of thirty 

problems whose solutions vill require the application of 

one or more of the arithmetic processes. It is designed 

by the mathematics department at Oregon State College as 

an indicator to be used in placing entering students into 

the proper level of the mathematics course. Students 

whose test results show an insufficient understanding of 

arithmetic are required to take a review course which does 

not receive college credit. 

For the purposes of this study, the raw scores were 

divided into six groups. 

Algebra Section. This test is made up of thirty prob- 

lems. As the name implies, it is an algebra test. The 

studentts performance on this test is used to place him In 

the proper college level mathematics course. Persons making 

low scores on this test must take a pre-college level 

course in algebra. 

The use of mathematics placement test scores is 

directive rather than predictive, consequently no data 



are available for indicating its usefulness for predictive 

purposes. The test is ideal for the purposes of this study 

because it Is an indicator of the student's mathematical 

background. The test does not attempt to determine a 

student's ability to learn along a certain line. It 

measures that which he has already learned. 

Information concerning the mathematics placement test 

was obtained from Dr. W. i. Milne, head of the mathematics 

department at Oregon State College. 



CHAPTER III 

THE STUDY 

This study was directed toward a better understanding 

of the relationship of certain measurable qualities to 

performance In college engineering drawing. The study also 

shows the trend of grades earned in engineering drawing 

at Oregon State College for students with and without 

prsvious instruction in drawing at the high school level. 

One et of data was collected to include records of all 

students enrolled in engineering drawing (G.E. 111, 112, 

113) between fall term 1949 through the fall term of 1951, 

regardless of the number of terms completed. Another set 

of data included only those students registered in general 

engineer for three consecutive terms, in which drawing 

was a part of their proram each term. This latter group 

differed from the first zroup in that non-engineering 

students and all dropouts were eliminated. It differed 

further in that the time covered was the school year 1952- 

53. 

Four lists of names formed the bases of the data 

collected. Each list represented those students enrolled 

in engineering drawing during the fall term of a given 

year. The years represented were 1949, 1950, 1951, and 

1952. 

Information supplied by the college testing bureau 
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furnished the Q-score, L-score, high school decile rank, 

mathematics (algebra) score, and arithmetic score - each 

of these for each student, so far as they were available. 

The student's high school record provided the date of his 

graduation, the school from which he had graduated, and the 

amount of "mechanical drawing" credit he had received in 

high school. 

Names in full were listed in alphabetical order, and 

records were entered in line behind them. When two iden- 

tical names appeared with no way of distinguishing between 

them, neither name was used. 

Cases which had graduated from high school one year or 

more prior to enrolling at Oregon State College were not 

used. Frederiksen (5, p.264) finds that a time lapse be- 

tween high school and college will reduce the correlation 

between high school and college performance. 

Records of students enrolled in the school of engineer- 

ing at the time of the search, or who had graduated from the 

school of engineering, or had dropped out of college while 

enrolled in the school of' engineering were located in the 

files at the office of the dean of engineering. Records of 

students who had transferred from the school of engineering 

into any other school within Oregon State College were 

located in the office of the school to which transfer had 

been made. 

Records which could not be located in any school office 
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were obtained from the re1strar's office. The latter was 

a requirement of the registrar in order to reduce the 

service expected from his office. 

The data were tabulated directly upon the original 

lists of names. No name was rejected for lack of record 

until every possible source of the record had been checked. 

Some question regarding "what constitutes having had 

drawing in high school" resulted in the omission of those 

cases in which one-half unit of credit was recorded for 

high school mechanical drawing. 3ecause of a desire to 

distinguish between cases which sxwed one credit, and 

those which indicated two credits of high school drawing, 

the cases showing one-and-one-half credit were 

Cases for which one or more of the desired scores 

Nere not available were retained provided the records 

included: 1) date of student's graduation from high 

school; 2) whether or not he had received credit for high 

school drawing; and 3) at least one term's grade in 

engineering drawing at college. 

Tabulation of Data 

One thousand and forty nine term grades were used in 

the study. Each of these grades was tabulated in five dif- 

ferent groups. Each group provided from thirty (for the two 

mathematics groups) to fifty (for each of the three other 
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groups) possibilities for tabulation. A chart which pro- 

vided a space for each of the six hundred and forty points 

of tabulation was prepared and duplicated. Three charts 

were used for each year in tabulating the five thousand 

two hundred and forty five individual entries. 

Copies of the above mentioned chart were also used 

to keep grade values of the various entries in a convenient 

form. 

Each grade was tabulated according to the following: 

1. The year in which it was made. 

2. The term to which it applied. 

3. Whether the student had received credit for one 

year of high school drawing, two years of high 

school drawing, or no high school drawing. 

4. The student's Q-score decile rank. 

5. The student's L-score decile rank. 

6. The student's high school grade decile rank. 

7. The student's algebra score rank. 

8. The student's arithmetic score rank. 

Arrangement of Tabulated Data 

When the tabulations had been completed, the sum of 

the cases in each entry was multiplied by its numerical 

grade-point value, which is as follows: A equals four; 

B equals three; C, two; D, one; and F, zero. With the 

data in this form, grade-point averages for any group 
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could be obtained. 

The grade-poinL average of any desired combination of 

entries could be made by dividinc the total numerical grade 

value by the total number of grades in that combination. 

An example of the above process will be given. To 

determine the grade-point average of students below the 

first decile of the q-score in the year 1949, one would 

proceed as follows: 

On the chart marked 1949, no high school drawing 

under the column marked Q,-1 will be found three C 

grades and two D grades. Under Q.-1 on the 1949 one 

year high school drawing chart are found five C 

grades and one D grade. Under Q.-]. on the 1949 two 

years high school drawing chart there are no entries. 

The three charts give a total of eight C grades and 

three D grades. The numerical grade value of C is 

two. Two times eiht (total C's) is sixteen. The 

numerical grade vue of D is one. One times three 

(total D's) is three. Sixteen plus three is nineteen, 

which is the sum of the numerical ;rade values under 

-1 for the year 1949. Nineteen is then divided by 

eleven, the total number of grades. The grade-point 

average carried to the closest second decimal is 1.73. 

Grade-point averages recorded on the tables used under 

Results of the Study were obtained by following the above 

method. 
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Results of the Study 

The results of the study are recorded in table form 

in order to facilitate interpretation. Actual grade-point 

averages are used because of the ease with which a grade- 

point average from one part of the study may be compared 

with one from any other part of the study. Comparison 

throughout the study will be on the basis of grade-point 

average. 

Table I. "What is the relationship between mechanical 

drawing courses taken in high school and performance in 

engineering drawing courses at Oregon State College?" This 

ïs the primary question which prompted this study and it is 

answered in Table I. A search of the records has been made, 

and the data have been tabulated and arranged into grade- 

point averages, term by term, for students grouped accord- 

ing to the amount of mechanical drawing credit which they 

received in high school. 

Table I shows by comparison, the differences in grade- 

point averages obtained by certain groups. For example, 

the grade-point average for engineering drawing students 

without high school drawing is 2.16 for the fall term of 

1949. Students with high school drawing earned a grade- 

point average of 2.48 in engineering drawing during the 

same term. By comparing the two averages, a difference 

of 0.36 grade-point exists in favor of those students who 



TABLE I 

NUMBER OF TERM GRADES USED AND GRADE-POINT AVERAGES, TERM BY TERM, 
EARNED IN ENGINEERING DRAWING AT OREGON STATE COLLEGE 

BY STUDENTS WITH VARYING AMOUNTS OF HIGH SCHOOL DRAWING 

i Year 113 Drawing 2 Years 113 Drawing i & 2 Years Total No RS Drawing 
Year Grade- No. of Grade- No. of Grade- No. of Grade- No. of 
and Point Grades Point Grades Point Grades Point Grades 
Term Ave. Used ve. Used Ave. Used Ave. Used 

i 949 
F 2.45 29 2.54 13 2.48 42 2.16 63 

w 2.65 23 2.82 11 2.70 34 2.22 50 

S 2.75 16 2.43 7 2.65 23 2.27 29 

1950 
F 2.29 17 2.80 15 2.53 32 2.11 107 

w 2.90 10 2.42 12 2.64 22 2,29 80 

S 2.40 10 2.33 12 2.36 22 2.29 59 

1951 
F 2.55 20 2.57 7 2.55 27 2.17 77 

w 2.50 16 2.17 6 2.41 22 2.17 53 

s 2.54 13 2.17 6 2.42 19 2.41 39 

3Year 
Total 2.54 154 2.52 89 2.53 243 2.26 557 
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had received high school drawing credit. 

For the three years included in Table I, the winter 

term of 1949 shows the greatest difference obtaining be- 

tween the two groups mentioned above. Students with high 

school drawing averaged 2.70 in engineering drawing. The 

average for students without high school drawing is 2.22. 

The difference is 0.48 crradepoint in favor of the high 

school drawing group. 

The least difference between two groups as shown by 

Table I is 0.01 grade point in favor of the high school 

drawing group. Spring terni of 1951 shows the high school 

drawing group with an average of 2.42, and the non-drawing 

group with an average of 2.41. 

The total for all terms during the three years used 

in Table I shows a difference of 0.27 grade-point in 

favor of the high school drawing group. The three year 

average in engineering drawing was 2.5 for the high school 

drawing group, and 2.26 for the non-drawing group. 

The significance of these differences lies not so 

much In the amount oI' difference, but in the consistency 

of direction of the difference. The grade-point average 

for engineering drawing of those students who had received 

credit for mechanical drawing in high school exceeded in 

every term the grade-point average of those who had no high 

school drawing. 

Table I has further divided the high school drawing 

group into those students who received credit for one 
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ana those who received cr&:dit for two years of high school 

drawing. This division of records was made as described in 

Chapter I of this study In order to evaluate the efficiency 

of a second year of high school mechanical driwing for those 

students who later took engIneering drawing in college. 

Single term grade-point averages taken from Table I 

do not show much consistency of relationship between the 

one-year and the two-year high school drawing groups. 

Fall term of 1950 shows a grade-point average of 2.29 for 

the one-year group, and 2.80 for the two-year group. The 

difference is 0.51 in favor of the two-year group. Winter 

term of 1950 shows a gr-&de-point average of 2.90 for the 

one-year group, and 2.42 for the two-year group. The 

difference is 0.48 in favor of the one-year grout. 

One could infer from the forgoing example that there 

is no relationship between the one-year and the two-ear 

groups so far as success in engineering drawing is con- 

cerned. There are, however, two Important considerations 

involved in reaching a conclusion concerning this relation- 

ship. One point for consideration Is the number of cases 

Involved in the comparison. Fall term of 1950 has seventeen 

students In the one-year group, and fifteen in the two-year 

group. Ninter term has ten in the one-year group and twelve 

in the two-year group. The number of cases might be con- 

sidered inadequate for a valid conclusion. 

Another consideration in interpretation of the grade 
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inferences is the number of cases which have dropped out 

of engineering drawing between the two terms. In the above 

case, sevn students dropped out of the one-ar group 

between fall term and winter term. Three students dropped 

out of the two-year group between fall and winter terms. 

The table does not indicate the zrade-point average of the 

dropout group, therefor we can say only that the performance 

change of a group may have been due to the removal of 

certain individuals from that group. 

The most reliable index of the differences between 

the one-year and two-year high school drawing groups is 

found opposite 1t3 year total" of the two groups on Table I. 

These totals represent a completely random group, and in- 

clude all engineering drawing grades for every student 

Included In the three-year study. 

One-hundred-and-fifty-four term grades in engineering 

drawing averaged 2.54 for students who had credit for one 

year of high school drawing. Eighty-nine term grades in 

engineering drawing averaged 2.52 for students who had 

credit for two years of high school drawing. A difference 

of 0.02 grade-point could hardly be called significant. 

Table II. The relationship between the one-'ear and 

two-year roups is not consistent on a year to year basis. 

The two-year groups have a higher grade-point average for 

years 1949 and 1950, but the one-year groups have a higher 

average for 1951 and for the total of all three years. 



Year 

1949 

1950 

1951 

Total 

TABLE II 

NUMBER 0F TERM GRADES USEJ) AND GRADE-POINT AVERAGES, YEAR BY YEAR, 
EARNED IN ENGINEERING DRAWING AT OREGON STATE COLLEGE 

BY STUDENTS WITH VARYING AMOUNTS OF HIGH SCHOOL DRA1ING 

1 Year 113 Drawing 
Grade- No. of 
Point Grades 
Ave. Used 

2.59 68 

2.48 37 

2.53 49 

2.54 154 

2 Years 113 Drawing 
Grade- No. of 
Point Grades 
Ave. Used 

2.61 31 

2.54 39 

2.32 19 

2.52 89 

i & 2 Years Total 
Grade- No. 0f 
Point Grades 
Ave. Used 

2.60 99 

2.51 76 

2.47 68 

2.53 243 

No 113 Drawing 
Grac1e- No. of 
Point Grades 
Ave. Used 

2.20 142 

2.23 246 

2.22 169 

2.22 557 



1 Year HS 
Drawing 

Year Drops Percent 

1949 13 44.8 

1950 7 43.7 

1951 7 35.0 

Total 27 41.5 

TABLE III 

PERCENTAGE DROPOUT OF DRAWING CLASSES 
BETWEEN FIRST AND THIRD TERM 

FOR 1949, 1950, 1951 

2 Years 113 1 & 2 Years 
Drawing Total 

Drops Percent Drops Percent 

6 46.1 19 45.2 

3 20.0 10 32.2 

1 14.3 8 29.6 

10 28.6 37 36.6 

No 113 

Drawing 
Drops Percent 

34 54.0 

48 44.9 

38 49.4 

120 48.6 

Percent Increase 
In Dropout by 
Those Without 
RS Drawing 

8.8 

12.6 

19.8 

12.0 

ro 
I-J 
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Table III. A consistently hier percentage of drop- 

outs from the "no high school draw1flg? group than from any 

high school drawin group from the same year is shown by 

Table III. Total dropouts during the three years were 37, 

or 36.6 percent of the "hih school drawing" group, and 

120, or 48.6 percent of the "no high school drawing" group. 

The "no high school drawing" group had 12 percent more 

dropouts than did the total group with hii school drawing. 

An investigation of the percentage dropout from 

different groups s a phase of this study which was not 

contemplated at the time of its beginning. Ellis, (4, p.57) 

In a study contemporaneous with this, found the following 

information concerning dropouts: 

Grade distribution in engineering drawing 
were compared. This revealed that while about 
25 percent of students starting first year 
engineering drawing will complete their four 
years of college training In engineering, 
almost 60 percent of those receiving a grade 
of "A" during any one quarter of the three 
quarters will graduate and only 2.5 percent 
of those receiving grades of "D", "E", or "F" 
in a quarter will graduate. 

Table L!. The grade-point averages listed in Table IV 

are free of the influence of grades from dropout students. 

The 1952 group includes records of only those students who 

completed three consecutive terms of engineering drawing. 

The fall term grade-point average for each group is 

higher than the fall term average for any corresponding 

group from the other three years included in this study. 

The 1952 fall term grade-point average of 2.76 is 0.21 



grade-point above the highest, (2.55 fall term of 1951) 

average obtained during a fall term in the three preceding 

years. 

TABLE IV 

GRADE-POINT AVERAGES TERM BY TERM OF STUDENTS 'NITH 

HIGH SCHOOL DRAWING AND WITHOUT HIGH SCHOOL DRAWING 
FOR THE YEAR 1952 

High Number No High Number 
School of Term School of Term 

Term Drawing Grades Drawing Grades 

Fall 2.76 37 2.57 49 

Winter 2.76 37 2.35 49 

Spring 2.48 37 2.55 49 

Total 2.67 111 2.49 147 

The "no high school drawing" group averaged 2.57 

grade-points during the fall term of 1952. This is 0.40 

grade-point above the average for the 1951 "no draw1n" 

group during fall term. 

The "high school drawing" group shows a decrease in 

grade-point average between fall and spring terms. This 

decrease is consistent with the trend notable on Table I. 

On Table I, the grade-point average for the "two years of 

high school drawing" group consistently dropped between 

fall term and spring term. The grade-point average for 

the "one year high school dr&wing" group generally 



TABLE V 

GRADE-POINT AVERAGES FOR CASES 7ITH AND WITHOUT HIGH SCHOOL DRAWING 
ACCORDING TO Q-SCORE DECILE RANK FOR 1949, 1950, 1951, 1952 

Q-2 Q-6 Q-8 Q-1O 

Without Drawing 

No. of Cases ie 15 24 44 62 80 92 69 111 

Grade-Point Ave. 1.50 1.86 2.00 2.20 1.94 2.16 2.23 2.38 2.64 

With Drawing 

No. of Cases 7 16 14 26 18 46 53 41 53 

Grade-Point Ave. 2.14 1.94 1.71 2.27 2.66 2.44 2.81 2.27 2.80 

Total 

No. of Cases 25 31 38 70 80 126 145 110 164 

Grade-Point Ave. 1.68 1.90 1.89 2.23 2.10 2.26 2.44 2.34 2.69 

185 

2.43 

78 

2.89 

263 

2.55 
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increased between fall and spring terms. On Table IV, 

the grade-point average for the "no drawing" group dropped 

slightly (O.)2 grade-point) between fall and spring terms. 

Table V. The entire number of cases taken in the four- 

year period covered by this study is presented in Table V. 

The data are listed as two groups: one covers all non-high 

school drawing cases, while the other includes those stu- 

dents who have had mechanical drawing in high school. The 

Q-scores are in the forni of decile rank a obtained from 

the college testing bureau. The numbers listed opposite 

the word indicate the number of term grades for a 

given group within the decile indicated. The word "grade" 

means the grade-point average for all of the term grades 

listed opposite cases. This grade-point average is calcu- 

lated as previously indicated, by dividing the sum of the 

numerical grade value of the cases by the number of cases. 

The "with" and "without" drawing groups were used on 

this table in order to determine which if either group 

showed a more positive relationship to the -score. The 

group without high school drawing shows a more consistent 

relationship to the increasing Q-score than does the group 

with high school drawing. 

Opposite "total", which is a combination of the two 

previous groups, Table V shows a positive, though not al- 

ways consistent relationship to Q-score rank. A difference 

of 1.01 grade-points between the lowest (1.68) and the 



TABLE VI 

GRADE-POINT AVERAGES FOR CASES WITH AND WITHOUT HIGH SCHOOL DRAWING 
ACCORDING TO L-SCORE DECILE RANK FOR 1949, 1950, 1951, 1952 

L-1 L-2 L-3 L-4 L-5 L-6 L-7 L-8 L-9 L-10 

Without Drawing 

No. of Cases 29 42 33 66 62 72 94 104 105 94 

Grade-Point Ave. 1.45 2.17 2.18 2.24 2,37 2,15 2.46 2.49 2.28 2.40 

With Drawing 

No. of Cases 25 24 33 45 35 25 47 33 52 37 

Grade-Point Ave. 2.64 2.21 1.60 2.56 2.40 2.68 2.79 2.91 2.31 2.97 

Total 

No. of Cases 54 66 66 111 97 97 141 137 157 131 

Grade-Point Ave. 2.00 2.18 1.93 2.37 2.38 2.19 2.57 2.59 2.29 2.55 

ro 
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highest (2.69) grade-point average cannot be overlooked as 

a significant relationship. The lowest grade-point aver- 

age occurred within the Q,-.l division, and the highest grade- 

point average was within the Q.-9 division. 

The highest grade-point average obtained was a 2.89 for 

seventy-eight cases within the Q-10 division of the "with 

drawingt' group. The "with drawing" group obtained a higher 

grade-point average in each Q-division except Q-3, and 

Q-8 than did the "without drawing" group. 

Table VI. Facts concerning the relationship between 

the American Council on Education Psychological Test L- 

score and engineerin drawing grade-point averages at 

Oregon State College during the four years covered by the 

study are presented in Table IV. 

Cases within a group are the same as those shown on 

Table V, bit they are distributed into different divisions 

according to the L-score shown by each individual's record. 

The "without drawing" group shows a low grade-point 

average of 1.45 under L-1, and a high grade-point average 

of 2.49 under L-8. The difference between high and low 

grade-point averages is 1.04 grade-points. The grade- 

point average increases generally with an increase in 

L-score, but the increase is not consistent. 

The "with drawing" group shows less consistency of 

relationship between grade-point average and L-score than 

does the "without drawing group. Grade-point averages 

below the third decile are inversely directional to the 



TABLE VII 

GRADE-POINT AVERAGES FOR CASES WITH AND WITHOUT HIGH SCHOOL DRAWING 
ACCORDING TO HIGH SCHOOL DECILE RANK FOR 1949, 1950, 1951, 1952 

lis-1 lis-2 HS-3 lis-4 lis-5 HS-6 HS-7 liS-8 liS-9 lis-10 

Without Drawing 

No. of Cases 2 14 18 31 34 64 64 96 179 

Grade-Point Ave. 3.50 1.43 1.44 1.93 1.79 2.05 2.06 2.40 2.32 

With Drawing 

No. of Cases 0 3 13 16 12 55 41 58 62 

Grade-Point Ave. 0 2.00 2.53 2.12 1.92 2.31 2.27 2.45 2.84 

Total 

No. of Cases 2 17 31 47 46 119 105 154 241 

Grade-Point Ave. 3.50 1.53 1.90 2.00 1.83 2.17 2.14 2.41 2.45 

189 

2.65 

78 

3.05 

267 

2.76 
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L-score deciles. The lowest (1.60) grade-point average 

within the "with drawing" group is located under L-3. The 

highest (2.97) grade-point average of the group is under 

L-10. The difference between the two averages is 1.37. 

The combined roups, shown as Total, show an increase 

in grade-point average between the Q-1 and the Q-10 divi- 

sions. This increase is not consistent, but it is positive 

with a difference of 0.55 grade-point. 

Table VII. Both the "with drawing", and the "without 

drawing" groups are divided in Table VII into divisions 

according to the academic rank occupied by each student in 

his own high school graduating class. 

The "without drawing" group, with the exception of 

HS-1, which shall be considered in the Conclusions of this 

study, ranges from a grade-point average of 1.43 in liS-2 

to 2.65 in JIS-lO. A difference of 1.22 grade-points 

exists over this range. The grade-point averages increase 

directly wih the HS-deciles with the exception of liS-5 

and ils-9, each of which falls somewhat below the preceding 

division. 

The "with drawing" group is more erratic in its re- 

lationship of grade-point average to ES-decile. The spread 

is from 1.92 to 3.05 with a difference of 1.13 grade-points. 

The 1.92 grade-point averae pertains to the HS-5 division 

with higher averages both above and below it on the decile 

scale. Despite the erratic progression of the "with 



TABLE VIII 

GRADE-POINT AVERAGES FOR CASES WITH iND WITHOUT HIGH SCHOOL DRA!ING RAND 
ACCORDING TO OREGON STATE COLLEGE MATHEMATICS PLÀCEPVNT TEST SCORE 

ALGEBRA SECTION FOR 1950, 1951, 1952 

M.O-5 M.6-1O M.11-15 M.16-20 M.21-25 M.26-30 

Without Drawing 

No. of' Cases 30 62 88 108 117 121 

Grade-Point Ave. 2.33 2.20 1.94 2.40 2.48 2.63 

With Drawing 

No. of Cases 11 35 55 44 39 44 

Grade-Point Ave. 1.55 2.66 2.46 2.57 2.74 2.82 

Total 

No. of Cases 41 97 143 152 156 165 

Grade-Point Ave. 2.12 2.36 2.14 2.55 2.54 2.68 
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drawing" group, it is in every division higher than corres- 

pondin divisions of the "without drawin" roup. 

Within the group marked Total, all of the cases in- 

cluded within the study are arranged according to high 

school decile rank. Within this group, the grade-point 

averages increase directly with the HS-declle with the 

exception of HS-1, already excluded from consideration with 

this group, HS.-5, and HS-7, each of which falls somewhat 

below the preceding division. 

Table VIII. Engineering drawing grade-point averages 

are arranged in Table VIII according to scores made on the 

algebra section of the Oregon State College Mathematics 

Placement Test. Scores were divided into six groups in 

order to facilitate interpretation. 

The first three sections of the "without drawing" 

group show a decrease of grade-point averaze with an in- 

crease of algebra score. The last four sections of the 

same group show an increase in grade-point average with 

an increase in algebra score. 

The "with drawing" group increases steadily in grade- 

point average except for ths division M.6-1O, which is 

high for its location in the series. A grade-point differ- 

ence of 1.27 exists between the low division, M.O-5, and 

the hizh division, M.26-30. This is the most consistent 

relationship shown by the tables thus far considered. 

Table IX. Engineerin drawing grade-point averages are 



TABLE IX 

GRADE-POINT AVEP.AGES FOR CASES WITH AND NITHOUT HIGH SCHOOL DRAWING 
RAND ACCORDING TO OREGON STATE COLLEGE MATHEMATICS PLACENT TEST SCORE, 

ARITH!TIC SECTION, for 1950, 1951, 1952 

A,O-5 A.6-1O A.11-15 A.16-20 A.21-25 A.26-30 

Without Drawing 

Number of Cases 0 2 22 89 254 167 

Grade-Point Ave. 0 1.50 2.32 2.17 2.31 2.56 

With Drawing 

Number of Cases O 0 12 78 81 52 

Grade-Point Ave. O 0 1.92 2.55 2.62 2.64 

Total 

Number of Cases 0 2 34 167 335 219 

Grade-Point Ave. 0 1.50 2.18 2.35 2.39 2.58 



33 

arranged In Table IX according to scores made on the 

arithmetic section of the Oregon State College Mathematics 

Placement Test. This section of the test shows a grade- 

point average increase which is consistent with the arith- 

metic score increase for the "with drawing" group. This 

is the only table in the study which shows a consistent 

relationship for any group. The increase in the "without 

drawing" group is not consistent. 
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CHAPTER IV 

SUMMARY AND CONCLUSIONS 

Summary 

The study shows that the grade-point average for 

engineering drawing at Oregon State College is consistently 

higher for those students who have received high school 

credit for mechanical drawing than it is for those students 

with no high school credit for mechanical drawing. The 

difference between the grade-point averages of the two 

groups over the nine quarter periods from fall term 1949 

through spring term 1952 is 0.27 grade-point in favor of 

the group with high school drawing credit. 

There was no demonstration of consistent relationship 

between the performance level of the group which had re- 

ceived credit for one year of high school mechanical draw- 

ing, and the group which had received credit for two years 

of high school mechanical drawin. The difference between 

the grade-point averages of the two groups, over a three 

year period, was found to be 0.02 grade-point. 

The study shows that dropouts from engineering draw- 

ing classes were twelve percent hijer in the group of 

students which had not received high school credit for 

mechanical drawing, than they were in the group which had 

received high school credit for mechanical drawing. 

Grade-point averages increased generally between fall 
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and spring terms of a given year, during those years for 

which the records of all students were considered. The 

two-year high school drawing group is an exception to the 

general increase. rade-point averages for the two-year 

group show a definite decrease between fall and spring term 

of a given year. There was a general decrease in grade- 

point average between fall and spring terms for the 1952-53 

school year cases. The 1952 cases compose a select group 

which excludes records of those who had dropped out between 

fall and spring terms. 

The American Council on Education Psychological Test 

L-score and c-score, and the high school decile rank, show 

positive relationship to engineering drawing grade averages. 
The relationship in each case is more significant for the 

students without high school drawing than it is for students 

with high school drawing. 

The algebra section and the arithmetic section of the 

Oregon State College mathematics placement test both show 

a consistent positive relationship to performance in engi- 

neering drawing by the group which had mechanical drawing 

in high school. The relationship of these test scores 

to engineering drawing performance by the group with no 

high school drawing was not consistent and not significant. 



36 

Conclusions 

Two different considerations within the study point 

to the advisability of including mechanical drawing in the 

high school program of students who plan to take any col- 

lege program which will include engineering drawing. The 

higher engineering drawing grade-point average and the 

lower dropout rate of the studied group with high school 

drawing both recommend a high school drawing course for 

these students. 

A second year of high school mechanical drawing did 

not produce benefits, which were measured by this study, 

to the college engineering drawing student. 

The increase in overall grade-point average between 

fall and spring terms is evidently due to a dropout of the 

students who receive lower grade-points. Since there are 

fewer dropouts from the "with high school drawing" group, 

it follows that this group would not necessarily show so 

great an increase in grade-point average as the "without 

high school drawing" group. The 1952 data, which do not 

include any dropout cases, show a decrease in grade-point 

average between fall and spring terms for both groups. 

A student's L-score and Q-score from the American 

Council on Education Psychological Test, and his high 

school decile rauk are all good indicators of probable per- 

formance in engineering drawing, provided he has not taken 

mechanical drawing in high school. 
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The Oregon State College Mathematics Placement Test 

proved to e the most reliable indicator of engineering 

drawing performance by that group wbich had received credit 

for mechanical drawing in high school. 

Under the HS-1 division of the "without drawing" group 

in Table VII is a record worthy of some examination. A 

grade-point average of 3.50, the highest of any division of 

any group within the entire study, Is found In the least 

logical place. This record in any other position within 

the study, and of course lt is Included within other tables, 

would be absorbed by other cases to such an extent as to 

make discernment impossible. 

It is fortunate that this case occurred within a di- 

vision which allowed its grade-point average to be observed 

independently of any other case. The effect of such cases 

can be easily considered at this point. 

Individual exceptions to the general trend of a study 

are beneficial because they add to the variability of the 

statistics resulting from a given study. This opinion may 

seem to be a radical departure from the desire of one who 

wishes to show a high correlation between two sets of vari- 

ables, but it is based upon the ultimate use to be made of 

the Implications of the study. 

The kind of counseling to which studies of this type 

contribute mit be described as Inductive-deductive. The 

study induces from individual cases to a general relation- 



ship, and the counselor deduces from the study to particular 

cases, Of course the contribution of the studies is very 

great, but it is Important for the counselor to bear In mind 

that any case may vary a great deal from the mean of the 

studied group. 

Other cases which vary greatly from the mean of each 

division are scattered throughout the data, but are absorbed 

by numerous other cases. Individual grades of F appear 

above the ninth decile of the q-score, the L-score, and the 

high school rank. The study did not reveal any one factor, 

or combination of factors which could be used as a reliable 

predictor of individual student performance In engineering 

drawing. 
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