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CHAPTER I 

IHTRQDUOIIOJ3 

The purpose of this problem is to find the possibility of pre¬ 

determining success or failure in the first two years of high school 

science through Terman Group Intelligence Tests. 

Many people have little faith in aptitude tests and probably 

with much justification feel that it is utterly impossible to measure 

with any degree of accuracy such fundamental aptitudes as good study 

habits, interest, etc., and they are even doubtful that any test can 

be devised which will accurately measure the capabilities of the 

human mind• 

If individual aptitude tests or the grouping by means of aptitude 

tests are of real value then towns and cities could be saved a good 

deal of money. The Oakland plan of grouping the bright, the average, 

and the slow for separate instruction according to their needs, 

offers, perhaps, the most practical solution of the problem of 

grouping pupils, "At present, ten per cent of the cost of tuition in 

most schools (public) is for repeated instruction.” (Manual of Terman 

Tests). This involves systematic training of children in the habits 

of failure. Each pupil ought to be allowed to progress continuously 

and at a speed which is normal for him. 
V 

The three-track system, or some other method of adjusting the 

work to the capacity of the pupil, is inevitable. A given pupil, who 

is doing only fair school work, may be shown by the test either to 

have only fair ability or to be a superior student. Another who is 

failing may hsve anything from very inferior to very superior 

intelligence. In no case is appropriate action necessary without 

knowledge of the facts. Beside the tests, careful study of the health 



interests, habits, end social status should be taken into consider¬ 

ation.” Terman Group Test of Mental ability. 

The relationship between mental ability tests and aptitude 

for science in grades 9 and 10, in particular, has not so far as 

the writer has been able to find out, been established, in such 

way as to merit recognition as a worth-while idea, attempts at the 

correlation of marks in general, with the Terman Tests, seem to have 

met with some degree of success. (See median table page IS) 

The writer of this problem desires to find out how the marks 

of his students in General Science and niology in the Agawam High 

School correlate with the I. of the same students determined 

through the use of the Terman Group Mental Tests. 
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CHAPTER II 

STATEMENT OF fROCEEEURE 

The problem then, is an attempt to forecast success or failure 

in the iirst two years of high-school science by means of Terman 

Group Mental Tests* 

Qn April, 1940, the pupils in General Science and biology were 

given the Terman Group Tests with the following objectives in mind: 

I* To find median of test marks of pupils in Biology in 

grades 9, 10, 11, and IS, and compare with medians of 40,000 

pupils in all subjects. 

II. To correlate Teachers' marks of whole group with I. Q. of 

Terman Tests. 

III. To find the coefficient of correlation of Teachers' marks 

of each different period whether General Science or Biology and 

I. Q. of Terman Group Tests. 

IV. To find the coefficient of correlation of the College, 

Agricultural, General, and Commercial groups in Science and Biology 

between the Teachers' marks and I. Q. 
* * 

V. Coefficient of correlation between Preshmen, Sophomores, 

Juniors, and Seniors—the groups—and Teachers' Marks. 

VI. To attempt to see if scientific skill can be forecast 

from all or smaller group of Terman Tests. 

It should be noted here that pupils receiving a mark between 

70-75 are to be considered failures or probably classified by the 

Regents of St at 6 of Hew fork as the f,lime Spent Group". 

In Hew fork it was discovered that only two pupils out of 

every five were able to pass the Regents examination and graduate 
* 

from high school. The others have been classified as "The Time 



Spent Group", and an attempt to do something for them is already 

under way. 
t , 

The Intelligence Quotient was secured by dividing the mental age 

secured from a table provided in Terman Group Manual, by the chrono¬ 

logical age. The coefficient of correlation was computed by the 

Pearson Rank Method (Experiments in Education psychology, by Starch) 

where the formula is: 

r = 1 6 Sum d^ 

n (n^- I) 

In this formula, *r* stands for coefficient of correlation, 1d1, 

for numerical difference in rank between corresponding measurements, 

and *n* stands for the number of cases considered. 

Teachers* marks are perhaps unreliable as a source of 

comparison, yet they are about the only available information that 

it is possible to use. 

Mr. Williams, former principal of the Agawam High School, tested 

the reliability of teachers and marks in comparison with an average 

distribution and he found that the writer's marks w£re very near the 

general curve. There was a slight tendency to give too much *C* 
\ 

marks and not enough *U's*. 



CHAPTER III 

TABULATION OP MARKS 

IN TERMAN TESTS 
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TERMAN GROUP TEST OP MENTAL ABILITY FOR GENERAL SCIENCE 

Record Sheet for Period L--Grades 9 to IS 

Agawam High School Agawam, Massachusetts 

Name 
*ge Score in each of the 10 tests 

Yrs. Mos • 1 2 3 4 S 5 6 7 8 9 10 

Pupil 1 18 ' 3 19 22 26 20 18 14 20 13 16 22 

Pupil 2 17 4 18 20 18 16 14 18 18 14 15 20 

Pupil 3 17 5 20 22 22 12 18 10 19 10 17 20 

Pupil 4 14 10 20 22 25 17 12 10 18 14 13 18 

Pupil 5 15 9 15 16 9 14 12 16 18 16 14 20 

Pupil 6 17 5 16 18 24 15 12 10 18 10 14 20 

Pupil 7 16 12 15 22 18 17 14 8 16 4 13 20 

Pupil 8 15 12 15 22 20 11 8 13 15 6 15 16 

Pupil 9 18 1 19 20 8 16 12 16 14 8 15 14 

Pupil 10 16 3 15 22 18 15 4 12 17 4 15 18 

Pupil 11 17 7 14 14 16 14 16 4 18 2 16 20 

Pupil 12 17 11 14 20 12 14 10 10 15 6 14 16 

Pupil 13 18 4 18 22 8 14 8 12 9 8 14 12 

Pupil 14 16 7 16 18 20 12 12 0 15 2 15 16 

Pupil 15 14 1 8 10 12 10 13 11 13 12 16 16 

Pupil 16 18 1 20 20 10 11 14 6 10 6 14 10 

Pupil 17 17 1 14 11 8 8 8 8 15 6 14 18 

Pupil 18 16 3 12 22 0 10 16 12 9 12 11 10 

Pupil 19 15 '6 14 20 10 14 12 0 14 0 14 14 

Pupil 20 15 1 12 18 0 9 6 7 17 4 13 22 

Pupil 21 15 9 17 2 22 16 8 4 15 8 14 10 

Pupil 22 16 7 10 16 12 11 6 8 11 14 9 4 

Pupil 23 15 10 15 14 0 13 4 0 13 r 10 14 14 

Pupil 24 16 10 5 16 0 4 8 16 9 6 13 . 12 

Pupil 25 14 10 13 16 0 10 4 8 13 8 14 6 

Pupil 26 15 1 5 6 0 4 10 4 17 0 15 22 

Pupil 27 16 1 14 16 12 9 ' 2 0 10 0 11 8 

Pupil 28 17 7 13 20 0 8 4 8 7 0 14 4 

Total 
Score 

190 
171 
170 
169 
164 
157 
148 
145 
141 
140 
134 
131 
125 
124 
121 
121 
121 
114 
112 
111 
108 
101 

97 
89 
88 
83 
82 
78 
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TERMAH GROUP TEST OP MENTAL ABILITY FOR BIOLOGY 

Record Sheet for Period £~-Grades 9 to IE 

-ttgavvam High School iigawam, Massachusetts 

Name 

Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 
Pupil 

Age 

Yrs. MOS. 1 

1 16 1£ 19 
£ 15 10 19 
2 17 0 18 
4 18 4 14 
5 16 1 14 
6 18 1 15 
7 14 10 11 
8 16 8 14 
9 16 9 9 

10 16 8 9 
11 16 10 18 
1£ 15 2 10 

Score in each of the 

£ 2 4 5 6 

££ 4£ 18 14 14 
££ 20 14 8 18 
18 10 1£ £0 19 
£0 16 11 8 £0 
18 16 10 6 £0 
18 18 9 4 10 
10 £0 15 £ 4 
£0 8 14 10 10 
18 j 8 15 10 14 
14 8 12 1£ 4 
16 £ 9 4 £ 
1£ £ 11 8 0 

10 tests Total 
Score 

7 8 9 10 

19 18 15 18 199 
17 16 16 1£ 172 
17 14 16 18 16£ 
15 1£ 15 8 121 
15 8 1£ 10 129 
14 8 16 16 128 
15 11 12 ££ 122 
14 0 15 16 121 
10 8 12 6 101 
11 10 14 1£ 97 
16 6 11 6 90 
10 £ 10 16 81 

i ■ j I i j I I 
J ■ * 

„ i i •* 

I 
! i 
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TERMAN GROUP TEST OF MENTAL ABILITY FOR BIOLOGY 

Record Sheet for Period 3—Grades 9 to 12 

Agawam High School Agawam, Massachusetts 

Age Score in each of the 10 tests 
Name 

Yrs. L 
MOS • 1 

j--1--— 
2 3 4 8 6 7 8 9 10 

Pupil 1 14 ' . 9 15 22 16 15 20 

— 

18 19 12 15 22 
Pupil 2 15 7 20 18 28 17 10 18 16 6 16 20 
Pupil 3 15 4 18 22 20 16 8 16 19 8 15 18 
Pupil 4 14 3 19 20 14 12 12 8 15 14 16 16 
Pupil 5 14 12 17 20 12 14 10 16 17 10 16 14 
Pupil 6 14 8 17 22 10 10 12 18 15 13 16 12 
Pupil 7 i 14 8 17 22 16 13 16 2 19 6 18 14 
Pupil 8 14 7 17 22 12 11 2 16 17 4 15 24 
Pupil 9 14 1 18 20 14 16 10 10 15 6 15 10 
Pupil 10 16 8 15 16 20 11 8 10 12 2 17 12 
Pupil 11 17 9 9 18 20 10 4 12 17 10 11 22 
Pupil 12 17 1 10 14 12 9 8 0 13 0 7 18 
Pupil 13 14 8 16 22 6 11 10 10 18 4 14 18 
Pupil 14 : 14 9 16 18 4 12 14 12 13 7 13 14 
Pupil 15 14 9 19 ‘ 20 8 14 12 2 13 0 16 20 
Pupil 16 16 5 17 16 16 17 10 8 14 12 13 0 
Pupil 17 15 4 12 12 16 14 6 14 12 10 13 14 
Pupil 18 14 2 15 19 14 6 10 12 14 2 15 18 
Pupil 19 15 10. 16 22 14 12 12 8 16 6 14 8 
Pupil 20 16 7 16 20 10 12 8 12 4, 14 4 6 
Pupil 21 14 8 12 16 13 13 10 10 10 0 14 14 
Pupil 22 16 3 17 22 10 7 12 0 17 0 14 12 
Pupil 23 14 11 8 14 2 10 10 14 15 0 15 20 
Pupil 24 14 3 16 18 2 14 6 8 10 8 ' 12 12 
Pupil 25 15 8 11 14 0 7 14 6 14 0 11 20 
Pupil 26 17 1 38 16 0 11 16 0 11 0 16 18 
Pupil 27 17 10 8 18 10 13 2 2 6 6 15 10 
Pupil 28 14 15 7 18 4 6 O' 12 13 2 13 8 
Pupil 29 16 2 8 18 0 11 10 6 8 0 14 2 
Pupil 30 15 5 12 14 6 6 2 8 9 0 11 6 
Pupil 31 15 8 12 12 0 6 8 0 6 0 12 4 
Pupil 32 15 10 6 6 6 0 8 0 12 0 13 14 
Pupil 33 14 7 6 10 0 7 4 4 5 9 9 10 

Total 
Score 

178 
171 
160 
146 
146 
145 
143 
140 
134 
133 
133 
131 
129 
126 
124 
123 
123 
122 
120 
116 
112 
111 
108 
106 

97 
96 
90 
81 
77 
74 
66 
65 
64 



TERM AN GROUP TEST OP MElfTAL ABILITY JJ’OR GENERAL SCIELGE 

Record Sheet for Period 4—Grades 9 to IS 

Agawam High School Agawam, Massachusetts 

■ -^aaKi^SsajLWrjaafg 
Age Score in each of the 10 tests Total 

Score Hame 
i 8 10 * Yrs. Mos* 2 3 4 5 6 7 9 

Pupil 1 15 i 6 18 22 13 18 16 14 15 3 15 22 156 

Pupil 2 14 5 18 22 13 18 8 16 16 12 15 18 155 
Pupil 3 15 1 14 20 16 10 14 16 16 6 16 14 142 

Pupil 4 17 ii 19 22 16 12 6 8 16 12 16 12 139 
Pupi1 5 17 10 19 14 22 13 10 10 11 14 10 15 138 

Pupil 6 15 2 16 16 16 16 6 10 13 12 14 18 137 
Pupil 7 17 9 16 20 14 20 6 7 14 10 13 16 136 
Pupil 8 17 8 13 20 11 15 16 9 14 3 15 20 • 136 
Pupil 9 15 3 19 18 14 15 14 1 15 7 14 12 129 

:Pupil 10 16 5 15 20 2 13 14 4 19 10 15 16 128 
] Pupil 11 ? 9 • 17 18 8 12 8 12 17 4 15 10 126 
Pupil IS 17 5 14 18 13 16 8 8 7 10 14 16 124 
Pupil 13 17 12 18 18 10 9 6 17 13 8 18 12 123 

■Pupil 14 18 1 

8 

16 16 14 14 2 13 18 5 13 12 123 

Pupil 15 15 15 12 20 5 8 0 16 10 13 18 121 

Pupil 16 16 16 14 12 12 8 12 16 4 16 10 120 
Pupil 17 16 12 15 18 14 17 10 4 17 10 12 0 117 

Pupil 18 17 4 15 20 12 14 10 12 15 4 13 12 117 
Pupil 19 14 5 19 

16 
22 2 12 10 0 15 6 14 12 110 

Pupil SO 17 7 18 6 9 12 11 12 2 13 10 108 

Pupil SI 14 2 16 16 10 n 0 2 16 6 
8 

13 20 108 

(Pupil SS 15 3- f: 15 16 ■9 :9 6 10 12 12 8 105 

Pupil S3 15 6 13 16 2 9 12 12 .11 2 12 16 105 
Pupil 24 16 5 9 • 

19 22 6 10 10 0 11 0 13 14 105 

Pupil 25 15 15 20 4 8 4 10 15 10 
8 

0 10 101 

Pupil 26 17 6 14 20 10 4 14 11 15 13 2 101 

Pupil 27 15 7 15 22 6 13 6 3 14 2 12 10 100 

Pupil 28 15 6 12 
17 

14 6 9 6 6 11 4 14 ‘ 14 96 

Pupil 29 15 
14 

8 20 2 9 10 9 9 1 12 4 96 

Pupil 30 10 
12 

17 20 6 15 12 0 11 2 
, 

12 0 95 

Pupil 31 14 In 18 12 9 8 2 13 0 10 12 95 

Pupil 32 16 1 17 20 0 10 6 8 6 0 14 12 93 

Pupil 33 14 1 8 14 11 8 2 7 11 6 14 10 91 

Pupil 34 16 5 10 16 4 11 3 6 7 5 14 88 

Pupil 35 19 9 11 14 8 10 6 8 10 5 14 0 86 

Pupil 36 17 8 16 14 16 4 4 0 9 9 0 12 85 

Pupil 37 14 10 12 14 4 4 8 4 10 14 12 2 84 

Pupil 38 14 7 11 18 0 9 6 6 8 8 13 o 79 

Pupil 39 15 8 14 20 0 7 4 8 8 2 12 77 
76 Pupil 40 15 6 10 10 0 

< 
7 6 8 n 2 15 8 

Pupil 41 16 11 11 12 0 

j 

6 12 10 0 29 12 76 
Pupil 42 17 -i 11 18 0 4 14 . 9 0 14 0 75 
Pupil 43 15 8 5 16 8 2 4 13 0 4 8 61 
Pupil 44 16 9 4 12 0 7 6 0 5 0 9 8 51 

i ■ - 
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TERMAN group test op mental ability'for BIOLOGY 

Record Sheet for Period 5--srades 9 to IE 

Agawam High School Agawam, Massachusetts 

Hame » M 

Yrs • 

ge 
« * 

Score in each of the 10 tests 

PL OS • 1 2 3 4 5 : 6 7 8 9 10 

Pupil 1 17 2 20 22 28 19 8 18 7 20 17 22 
Pupil 2 18 2 17 20 28 18 10 18 16 20 17 24 
Pupil 3 . 19 10 19 22 24 18 10 18 12 20 12 24 
Pupil 4 14 11 12 18 12 15 18 20 14 19 16 18 
Pupil 5 14 0 18 22 14 13 12 11 12 16 13 20 
Pupil 6 15 4 16 22 18 16 14 14 14 18 15 14 
Pupil 7 15 2 12 22 10 13 6 16 14 17 16 18 
Pupil 8 16 7 19 20 16 11 10 8 8 16 12 14 
Pupil 9 14 5 16 20 12 12 6 9 9 15 15 20 
Pupil 10 15 6 18 18 16 10 6 12 2 16 14 20 
Pupil 11 15 1 18 16 8 12 6 14 10 11 17 16 
Pupil 12 17 4 18 22 10 14 4 2 6 10 13 12 
Pupil 13 14 2 16 22 14 11 6 4 16 15 17 12 
Pupil 14 17 5 16 18 10 11 10 12 36 12 14 8 
Pup il 15 16 5 14 16 7 10 10 0 3 ‘ 11 13 16 
Pupil 16 15 8 6 12 0 5 8 11 15 8 8 22 
Pupil 17 14 6 17 18 2 12 0 11 4 7 11 14 
Pupil 18 15 8 16 8 0 9 0 6 10 12 12 6 
Pupil 19 16 8 6 12 19 8 11 6 8 11 4 

Total 
Score 

192 
188 
185 
162 
151 
151 
145 
136 
134 
132 
126 
115 
113 
107 
100 

95 
92 
89 
78 
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TERMAH GROUP TEST OP MENTAL ABILITY POR BIOLOGY 

Record Sheet for Period 6--Grades 9 to IS 

Agawam High School Agawam, Massachusetts 

Name 
Age Score in each o; l 10 tests ' Total 

Score 

Yrs. Mos • 1 £ 3 4 5 6 7 8 9 10 

Pupil 1 16 1 19 ££ £8 18 14 18 £0 18 18 10 191 
Pupil £ 16 3 18 ££ 30 16 £0 IS 19 14 14 ££ 187 
Pupil 3 14 4 17 £0 £4 17 18 14 18 10 15 18 17£ 
Pupil 4 14 11 £0 ££ £8 £0 10 6 13 10 15 18 16£ 
Pupil 5 15 11 18 £0 18 17 1£ 14 18 10 17 18 16£ 
Pupil 6 14 1 14 ££ 1£ 14 14 10 13 8 16 £0 14 £ 
Pupil 7 18 £ 18 £0 £6 16 8 £ 1£ 1£ 17 8 139 
Pupil 8 14 9 16 ££ 18 IS 6 6 16 10 15 14 135 
Pupil 9 14 1 15 18 14 16 8 1£ 18 £ 15 16 134 

Pupil 10 14 11 13 18 8 IS 10 4 17 4 14 14 133 
Pupil 11 14 3 15 18 8 13 16 4 16 10 15 18 133 

Pupil IS 14 7 19 18 14 IS 8 14 15 4 14 14 13 £ 

Pupil 13 14 3 15 £0 6 14 6 10 16 8 14 18 1£9 

Pupil 14 16 5 13 £0 1£ 13 IS 8 18 0 13 1£ 1££ 

Pupil 15 14 £ 17 ££ 6 13 14 8 15 0 14 1£ 1£1 

Pupil 16 15 9 17 ££ 4 11 6 IS 14 10 14 6 117 

Pupil 17 14 6 14 £0 4 IS IS 0 16 4 16 16 114 

Pupil 18 14 11 14 18 14 8 4 6 16 14 £ 14 114 

Pupil 19 14 9 10 1£ 6 IS 4 1£ £0 4 14 IS 106 

Pupil SO 14 1 IS 16 0 1£ 10 6 16 8 15 10 105 

Pupil SI 15 •? 
# 16 £0 4 8 4 10 11 4 13 1£ 10 £ 

Pupil SS 14 3 6 16 14 1£ 14 0 1£ 0 14 11 99 

Pupil S3 14 10 11 10 £ 11 8 8 1£ 6 15 8 97 

Pupil £4 14 3 14 £0 6 13 8 0 12 4 15 £ 94 

Pupil £5 16 3 15 16 6 0 6 8 10 £ 16 10 89 

Pupil £6 15 6 13 18 0 11 14 6 10 £ 11 4 89 
Pupil £7 14 8 7 IS 8 8 6 10 13 £ 16 6 88 
Pupil £8 14 1£ 13 16 6 11 4 0 15 10 13 0 88 
Pupil £9 16 £ 15 14 9 13 10 6 9 2 14 £0 87 
Pupil 30 16 9 13 £0 £ 9 4 8 7 1£ 10 £ 87 
Pupil 31 15 4 

* 

8 14 4 7 10 4 6 

‘ 

r 

4 13 10 70 



CHAPTER IV 

TO FIME THE MEEIAH FOR FRESHMEH, SOPHOMORES, JUNIORS, ARE 

SENIORS IK GENERAL SCIENCE ANE BIOLOGY AHE COMPARE WITH 

40,000 PUPILS IH ALL SUBJECTS 



GRAPE MORMS (1) 

jb for each grade the scores which were equaled or 
' cent, per cent, etc., of: pupils of each grade, 
-percentile score of each grade is the norm for that 
?ms were revised in October, 1922, and are based on 
;S. .about two thirds of these were from California 
? were chiefly from the Middle ftest. .worms for the 
Le would probably be slightly lower, and doubtless 
ie states which have relatively poor schools or a 
of relatively inferior population groups. The 
Indian, and Mexican children will usually be found 

Df white children of the same grade or age. Con- 
=nces are found also between schools in good and 
the same city. City schools usually make a better 
il or village schools, and in this connection it 
;hat our norms are chiefly from city schools. 

able 1 • Percentile Scores 3 By Grade 
-——t r 

Grade 7 8 9 10 11 12 

equal or exc e e d... 147 170 181 194 203 207 
"'ll n it 134 159 172 185 196 200 

it ii ii 122 148 164 177 189 194 
it n u 109 135 151 166 180 185 
n it ii 100 126 142 159 174 179 
it n tt 93 118 135 152 168 174 
it it it 88 112 128 147 163 169 
it n ii 83 107 123 141 158 165 
it H it 75 97 113 131 147 156 
it it / ii 68 89 104 122 138 147 
it it ti 61 81 95 113 128 138 
it ti n 54 73 86 103 118 128 
it it ii. 51 69 81 98 112 122 
it n n 47 64 76 92 105 115 
it n ii 43 58 71 86 99 109 
it ii ii 38 52 63 79 90 100 
t! n it 31 43 53 67 77 86 
It it ii 25 36 44 58 66 74 
II n n 20 30 35 48 

k.- ----* 
55 63 

es for each grade.•• 5582 9087 10887 6730 4206 4886 

er of cases, 41,241. The norms apply to February, 

ewis M. Terman Group Test of Mental Ability, world 

any, Yonkers-on-Hudson, 1920. 
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TABLE II 

To find the Median for the freshmen of Agawam and compare 
it with that of 10,881 pupils in 

Terman Test Mark Bo. of Cases 

190 

180 

170 3 

160 4 

160 3 

140 6 

120 7 

120 . 13 

110 11 

100 10 

90 16 

80 I® 

70 9 

60 

50 _I 
101 

Grade 9. 

107.5 is the median for the 
Freshmen of Agawam in General 
Science ana Biology. 

Median for 10,881 pupils is 104 
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TABLE III 

To find the Median for the Sophomores of Agawam and compare 
it with that of 6,730 pupils in Grade 10. 

Terman Test Mark ho. of Cases 

ISO 

170 £ 

160 £ 

150 

140 £ 

130 5 l£7•5 is the Median for the 

120 
Sophomores of Agawam in General 

B Science and Biology. 

110 3 

100 3 

90 £ 

80 £ 

70 1 

3£ 

Median for 6,750 pupils is IBS 
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TABLE.IV 

To find the Median for the Juniors of Agawam and compare 
it with that of 4,206 pupils in Grade II* 

Terman Test Mark No. of Cases 

200 

190 
¥ 

180 . . 

170 

160 1 

150 1 

140 2 

130 3 

120 2 

110 2 

100 2 

90 1 

80 JL 
15 

Median for 4,206 is 138 

125 is the Median for 
the Juniors of Agawam 
in General bcienee and 
Biology• 

Norm for 40,000 
Grade II Agawam 

1 % 203- 
2» 196-— 
5 % 189- 

10 % 180-- 
15 * 

% 
174- 

20 168—- 
25 °/0 3.63- 
40 % 3.47- 
50 jo 138- ..33% 
70 % 3.18- -605b 
80 % 105.. -BOJb 
95 % 77- 1 1 1 1 1 1 1 M

 
O

 
o

 
V

*.
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TAjBLE V 

To find the Median for the Seniors of Agawam and compare it 
with that of 4,886 pupils in Grade 12. 

Terman Test Mark 

200 

190 

180 

170 

160 

150 

140 

130 

120 

110 

100 

No. of Cases 

3 

3 

2 

- 138.75 is the median for the Seniors 
1 of Agawam in General Science and 

Biology. 
4 

4 

19 

Borm for 40,000 
Grade 12 

1 % 207- 
24% 200- 
5 7° 194- 

10 % 185- 
15 % 170-' 
50 % 147- 
70 % 128- 

- 90 % 101- 

Agawam 

None 
Hone 
Uone 
—31 $ 
-42$ 
-42 % 
-73 $ 
•100% 

Median for 4,886 pupils is 147 
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CHAPTER V 

TO HIRE COEPPICIEKT OP CORRELATION 

OP WHOLE GROUP ajSE TEACHERS' TURKS 



Correlation of Whole Group 
Page 2 

TABLE VI 

Sq.of 
Pupil I. Q. Average I.Q. Rank Ave• Bank Difference Diff. 

A 112 87 28i 33* 5 25 

B 112 78 28| 1184 90 8100 

G 112 92 284 3-g- 25 625 

D 111 79 32|r 1034 71 5041 

E 111 85 32| 414 9 81 

• p 111 79 324 103i 71 5041 

G 111 83 32j 612 29 841 

H 110 85 374 414 4 16 

I 110 78 37i 118 804 64804 

J 110 70 37j 161 1234 15252 

K 110 85 37i 414 4 16 

L 110 88 37-1- 254 12 144 

M 110 84 37j 514 14 196 

N 109 78 42 118 76 5776 

0 109 70 42 161 119 14161 

P 109 90 42 13 29 i 741 

Q 108 82 44i 754 31 961 

R 108 85 44i 414 ' 3 9 

S 107 79 46 103-4 574 33064 

T 106 89 49 18 31 961 

TJ 106 84 49 514 ol n 6^ 

V 106 90 49 13 36 1296 

W 106 88 49 254 234 5524- 

X 106 78 49 118 69 4761 

> 

Y 105 80 53 97 44 1936 

86307.3/4 
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Coinputation of coefficient of correlation between I. Q. and Mark 
obtained in General Science and biology of Whole Group. 

Sq. of 
Pupil I. 4* .average I. Q. Rank ave. Rank Difference Biff. 

A 105 82 53 76* 22* 506* 

B 105 88 53 25* 27* 650* 

C 104 84 59 57* 1* 2* 

r 104 85 59 41* 17* 306* 

£ 104 81 59 89 30 900 

P 104 78 89 118 59 3481 

G 104 79 59 103* 44* 1980* 

H 104 90 59 13 46 2116 

I 104 87 59 33* 25^- 650* 

J 104 72 59 144* 85* 7310* 

£ 104 83 59 61* 2* 6* 

L 103 84 66 51* 14* 210* 

M 103 88 66 25* 40* 1640* 

B 103 88 66 25* 40^ 1640* 

0 103 82 66 75* 9* 
t 

90* 

P 103 88 66 25* 62* 3906* 

<4 102 80 71* 97 26* 650* 

R 102 79 71* 103* 32 1024 

S 102 85 71* 41* 30 900 

T 102 77 71* 133* 62 3844 

U 102 82 71* 75* 4 16 

V 102 78 71* 118 46 2116 

w 101 88 76* 25* 51 2601 

£ 101 85 76* 41* 35 1225 

37,772^ 
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Gon ut&tion of coefficient of correlation between I. ... and Mark 
obtained in General Science and Biology of Whole Group. 

Sq. of 
-upil T 

±.1^L Average I. . Rank 

A 101 78 76! 

B 101 78 76| 

C 100 • 48 81 

D 100 82 81 

E 100 78 81 

F 100 82 81 

G 100 78 81 

H 99 90 85 

I 99 70 85 

J 99 82 85 

K 99 77 92i 

1 L 
99 70 92j 

M 99 72 92| 

N 99 82 92! 

0 
99 87 92| 

P 99 78 92| 

r\ % 99 82 92| 

1 R 99 78 92| 

s ' 99 83 92| 

1 T 99 83 92| 

1 u 99 78 
* 

92! 

1 7 99 82 92i 

1 w 97 85 103 

1 x 97 78 103 

Y 97 91 103 

Ave. Rank Difference Diff. 

118 4li ' 17224 

118 41! 1722| 

161 80 6400 

75| 5-| 30i 

118 37 2369 

89 8 64 

118 37 1369 

13 72 5184 

161 76 
t 

5776 

75-! 9| 9 Of 

133! 41 1681 

161 68| 46924 

14.6s ‘ 54 2916 

75! 17 
\ 

289 

33i 59 ' 3481 

118 25-! 6504 

75| 17 289 

118 25! 650| 

61! 31 • 96 

61! 31 961 

118 25i 650| 

75! 17 280 

41! 6ii 37824 

118 15 225 

7i 95-J 91204 



Cont. 

Computation of coefficient of correlation between I. and Mark 
obtained in-General Science and biology of Whole Group, 

c., oq. of 
£ii 1 • Average I. Rank Ave. Hank Difference Diff. 

z 97 77 103 133-1 30i 930| 

54,429| 



Computation of coefficient of correlation between I. .ft. end Mark 
obtained in General Science and Biology of Whole Group. 

Sq. of 
Pupil 1 • ^ • average 1. Rank h.ve • Rank Eifference Elff. 

ik 97 90 103 13 90 8102* 

B 97 BE 103 75* 27* 743£ 

C 97 83 103 61* 41* 1722* 

E 97 88 103 E5|- 77* 5256* 

£ 97 78 103 -118 15 EE5 

F 96 81 109* 89 20* 420* 

G 96 7E 109* 146* 35 1EE5 

H 96 80 109 J- 97 IE J- 156* 

I 96 88 109| 25* 84 7056 

J 95 8E 113* 75* 38 1444 

K 95 8E 113* 75* 38 1444 

I 95 83 113* 61* 5E E704 

M 95 70 113* 161 
i 

47* 2256* 

K 94 79 li 8 i 103* 15 EE5 

0 94 7E 118* 146* , E8 784 

P 94 8E 118* 75* 43 1849 

ft 94 BE 118* 75* 43 1849 

R 94 8E 118* 75* 43 1849 

S 94 72 118* 144* E6 676 

I 93 70 123* 161 37* 1406* 

4E,391^ 
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Computation of coefficient of correlation between I. Q. and 
Mark obtained in General Science and biology of Whole Croup. 

Sq. of 
Pupil I. ii. -average I. Rank ave. Rank Rifferenee Biff. 

A 93 80 123# 97 25# 650-J- 

B 93 77 123# 133# 9# 90# 

C 93 80 123# 97 25# 650# 

E 92 81 128 89 39 1531 

£ 92 75 128 139# . 10# ii# 

P 92 77 128 133# 20# 

G 92 72 128 144# 15# 240# 

H 92 70 128 161 33 1089 

I 91 83 133# 61# 72 5184 

J 91 84 133# 51# 82 6724 

K 91 70 133# 161 27# 756# 

1 91 85 133# 41# 92 8464 

M 91 82 133# 75# 58 3344 

B 91 73 133# 139# 
t 

6 36 

0 90 75 137 139 k i# 
\ 

2j 

P 89 77 138 133# 4# 20# 

Or 68 78 140# 118 31# 1332# 

H 88 78 140# 118 31# 1332# 

S 88 78 140# 118 31# 1332# 

T 88 81 140# 89 50# 2550# 

U 87 73 145# 139# 6 36 

V 87 72 145# 14 6 g- 1 1 

w 87 78 * 145# 118 26# 677# 

36,074^- 



Computation of coefficient of correlation be tv. een I. and Mark 
obtained in General Science and Biology of hole Group 

Sq. of 
oil I 1_kl Average I. 1. Hank Av e. Rank Difference Biff, 

A 87 78 1454 118 274 7564 

B 87 81 145| 89 56| 31921 

C . 87 72 1454 146|- 1 1 

D 86 86 149-4 . 36 1154 128824 

E 86 70 1494 161 n4 132 i 

F 85 71 1524 152 i 
1 
4 

G 85 77 152-4 1334 19 361 

TJ 85 • 70 1524 161 8 f 72-1 

I 85 81 152| 89 63| . 41074 

J 84 82 1554 75| 80 6400 

K 84 70 1554 161 5| 301 

L 85 81 159 89 70 4200 

M 85 72 159 146-4 12 £ 156| 

IT 85 78 159 118 41 1681 

0 85 81 159 89 
■> 

70 v 4900 

T> 85 80 159 97 62 3844 

Q 82 80 162 97 ’ 65 4225 

R 72.. 70 165 161 2 4 

S 75 77 164 1334 30 900 

T 72 75 165 141 24 576 

U 49 70 166 161 5 25 * 

1-6 Sum fl2 
n (n^ 

1-2019784 
4557396 

1-.44 or . 

i) 

1 
56 

49,146{ 

13,6304 
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CHAPTER VI 

TO EIBE COEEE1CIEHT OE CORRELATION 

OE EACH EIEEERSNT PERIOE WHETHER 

GENERAL SCIENCE OR BIOLOGY 
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TAB1E VII 

Computation of coefficient of correlation between I. and Mark in 
General Science , period I 

Sq. of 
Pupil i. a. Average I. Rank Ave . Rank Difference Diff. 

A 123 92 ' 1- 1 0 0 
B 122 .. 85 2 9 7 49 
C 117 88 3 5 2 4 
D 113 83 4 134 94 90‘4 
2 112 78 5 214 164 27 24 
F 109 70 6 27 21 441 
G 107 90 7 - 2| 44 204 
H 106 88 8 5 3 , 9 
I 104 84 H ii4 2 4 
Z 104 85 9| 9 

1 
2 

i 
4 

K 102 85 11 ■ 9 2 4 
L 100 78 134 214 8 64 
M 100 82 13-4 17 °2 12-4 
N 100 78 134 214 8 64 
0 100 82 134 17 34 12j 
p 98 82 17 17 0 0 

q 98 72 17 25 8 64 

R 98 83 17 134 124 
3 97 90 19 2 17 289. 

T 96 88 20i 5 154 2404 

IJ 96 72 204 25 4f 204 

V 91 84 224 n4 11 121 

w 91 82 22-1 17 54 304 

X 89 86 24 7 17 289 
V 88 78 25 91 2 34 124 
Z 87 72 26 25 1 1 

A* 84 82 27 17 10 100 

2227 3/4 

1-8 Sum d2 
r (iT-il 

1-6 X 2227 3/4 
27 (729-11 

1-133664 
27 (729-1) 

1-133664 
19656 

63334 
19656 

or .32 
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TEB1E VIII 

Computation 
obtained in 

of coefficient of correlation between I. and 
Biology, Period 2. 

Mark 

Sq. of 

Pupil 1 • .average I. Rank Ave* Rank difference Biff. 

A 112 92 1 1 0 0 

B 111 79 6 3-2- 12^ 

C 111 85 ^2 4 u 
9JL 

r 110 78 4 8 4 16 

2 101 88 H 4 1* 24 

2 101 85 H 4 14- 2-4 

G 98 78 7 8 1 1 

H 92 75 8 12 4 16 

1 91 85 9 4 5 25 

J 89 77 10 11 1 1 

£ 88 78 11 8 3 9 

L 

1- 

1- 

61 

6x103 
12FT12* 
618 

78 

- 1) 

12 8 4 

1 

\ 

16 

103 

1716 
1-.S6=.64 
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CHAPTER IX 

Computation of coefficient of correlation between I.Q* and Mark 
obtained in Biology Period 3 

Pupil 
sq. of 

Average I.Q. Rank Ave. Rank Difference Diff, 

A 124 87' 1 6$ r! O «^ 38i 
B 
r* 

119 
118 

91 
82 

2 
3 

il 
3 

2 
0 

4 

0 
D 114 91 4j ll 

'■z 9 yp 
JZj 114 88 ' 4 j 4-1 0 0 
T? 113 84 6 9 : o 
u 110 85 ■ 7 8 1 1 
r . 105 '80 8 16 8 64 
nr 1 105 78- Q t/ 19$ 10* 110* 
J 102 79 10 . 17 7 49 
K 101 78 11 10* 8$ 70I * aL 

L 98 87 12 ‘ el 5-1 ■3of 
In 97 82 14 12-1 if 2| 
IN 97 88 14 4a 9I 90$ 
0 
p 

97 
95 

83 
82 

14 
i6i 

iol 
12} 

s| 
- 4 

x pi 

16 
'"O 95 83 16* io|- 6 36 
R 94 72 -■ 18 24-S eb 42* 
S 92 77 19 • p O1- 3$ 12$ 
rn 
A 91 70 20 26| 6I 42-|- 
U 87 78 • 21 19} 2! TT 85 77 ool poX 0 0. 

V * 85 81 221 14} 8 64 
Y 83 81 25~ 14* .10* , no* 
Y «I» 83 ‘ 78 25 , 19* 5-} 30} 
Z 83 72 25 24} T 

2 
■f 

A.1 79 70 27 26$ X 
a 

I 
A 

• • 
■ /g* 

1-6 Sum 6? 
Ti^-IT 

1-6 (840) 
. 27 (2^-1) 
1-5040 

12376 
1-.40 or ,60 
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TABLE X 

Computation of coefficient of correlation Detween I.Q,. and Mark 
obtained in General Science, period 4 

sq. of 
Pupil I.ft,. Average I.Q,. Rank Ave. Rank Difference Dlff. 

A 124 93 1 
B 116 84 2 
C 110 70 3 
D 109 78 4 
E 106 78 5 
F 104 79 7 
Gr 104 90 7 
H 104 78 7 
I 103 84 10 
J 103 88 10 
K 103 88 10 
L 102 77 12 
M 101 78 13 
N 100 48 14 
0 99 82 16 
P 99 90 16 
ft 99 70 16 
R 98 82 20 
3 98 78 20 
T 98 82 20 

U 98 83 20 
V 98 70 20 
W 97 91 24 
X 97 78 24 
Y 97 77 24 
Z 95 70 26| 
Af 95 82 26| 
3* 94 79 291 
C* 94 82 29| 
D* 94 72 294 
E* 94 82 29# 
?• 93 80 32 
G* 92 81 33 
Hf 91 73 34 
I* 88 81 35 
J* 87 73 37 
K* 87 78 37 

Lf 87 81 37 
M* 86 70 39 

N» 83 80 40f 

0* 83 81 40# 
P» 73 77 42 

ft* 61 73 43 

to
 i 

r—( Sum d2 
N (n^-iT 

1-88837 1/2 = 1-1.15 « 15 

79464 

1 0 
5| 30# 

40 37 1369 
27 23 529 
22^ 17i 30 6j 
2 2# 15# 240 

3# 3# 12i 
27 20 400 

7 k 2# 6# 
5# 4# 20 
Si- 20 

32 20 400 
27 14 196 
43 29 841 
12| si 12# 

12# 156# 
40 24 567 
12i H 56i 
27 7 49 
12£ 7i 56f 

9 11 121 
40 20 400 

2 22 484 
27 3 9 
32 8 64 
40 13i 182i 
12| 14 196 
27 2| ' 6| 
12| 17 289 
37 7| 56| 
124 17 289 
20§ 11| 132| 
174 15| 240| 
25 1 1 
17| 17| 306| 
35 2 4 
27 10 100 
17| 19| 330| 
40 1 1 
204 20 400 
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TABLE XI 

Computation of coefficient of correlation between I.Q,. and Mark 
obtained in Biology, period 5 

sq. of 

iEil X • Q, • Average I.Q,. Rank Ave. Rank Difference Diff. 

A 124 78 1 18 17 289 

B 122 92 2 1 1 1 

C 121 90 ' 3 3 0 0 

D 120 91 4 2 2 4 

E 118 84 5 7 A. ' a 2i si 

F 117 78 6 18 12 144 

G 114 83 7 9ir 2i 6^- 

H 111 79 8 . 151 7i 56i 

I 110 84 • 9 7~ ' a H 

J 108 85 10 5 5 25 

K 107 79 11 is i 4-i 20^ 

L 105 82 12 ni i 
1 
4 

M 104 72 15-| 22 si 72f 

N 104 83 13i 4 16 

0 105 88 15 4 11 121 

P 102 78 16 13 2 4 

Q 98 77 17i 20 2-i 6— u4 

R 93 73 ivi 22 4i 20t 

S 97 85 19 °a 13| 182^ 

T 96 81 20 13 7 49 

U 94 82 21 Hi 9i 90i 

V 93 70 
* 

22-| 26-1- 4 16 

w 93 80 22-| 14 8| 72J 

X 92 70 24| 25a 2 4 
1203 
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» 

Page 2 
period 

Puoil 

5, cont 

I.Q. 

fd. 

Average I. .0. Rank 

Y 92 72 
24i 

Z 85 
71 B6i 

A* 85 
70 ■ B6i 

B* 84 
70 28 

1-6 sum d2 - :l-6 (l£18i) -1-7312. 
N (N£-l) 28 (28*-1) 22924 

Ave. Rank Difference 
sq. of 
Blits.. 

22 1* 2i 

24 2 i 6 i 

2&i 0 0 

26| ii _2|_ 
io| 

rl-•318 or .682 

t 
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TABLE XII 

Computation of coefficient of correlation between I. Q. and 
Mark obtained in Biology, period 6 - 

Pupil I • Q» Average I. Q. Rank Ave. Rank Difference 

A 122 88 i4 7 54 

B 122 89 l4 4i 3 

C 120 92 3 1 2 

D 117 84 4 13 9 

E 114 82 5s 19j 14 

F 114 83 5-| 16 io-4 

G 113 84 7 13 6 

H 112 87 8t 9-1 1 

I 112 90 8i 24 6 

J 111 83 10 16 6 

K 110 85 Hi 11 1 
2 

L 110 88 ni 7 4g\ 

M 109 90 13 2i 10i 

N 108 82 14 19-| •' 

0 106 89 i5i 4i 11 

P 106 84 ni 13 24 . 

Q 105 88 17 7 10 

R 104 87 ni 9-4 9 

S 104 81 isi 22 34 ‘ 

T 103 82 20 19-1 
1 
2 

U 102 82 2ii 194 2 

V 102 80 21| 24 24 

w 97 * 78 23 26| 34 

X 96 80 24 24 0 

Y 93 77 25 28 3 

Z 91 83 26 16 10 

Sq. of 
Dlff. 

304" 

9 

4 

81 

196 

noi 

36 

1 

36 

36 

i 
4 

20i 

noi 

30i 

121 

6-i 

100 

81 

12 

4 

6i 

12-J 

0 

9 

100 
1152 3/4 

if
r|H
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page 2 
Biology, period 6 cont’d 

Pupil I.'i. Average I. Q.. Bank Ave. Bank Difference 
Sq. 
Diff 

A1 90 75 27 29 2 4 

Bf 88 78 26 26i Is 2-i 

I>» 87 72 29 30 1 1 

Cf 62 80 30 , 24 6 36 

E’ 49 70 31 31 0 0 

1152 3/4 

1196 

1-6 sum d" 
n(n -i) 

T 

1 - 6 (1196) 
31.(31~-1) 

1 - .24 or .76 

\ 
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CHAPTER VII 

TO FIND COEFFICIENT OF CORRELATION BETWEEN AGRICULTURAL, 

COMMERCIAL, GENERAL, AND COLLEGE GROUPS AND TEACHERS MARKS. 

\ 

1—■ 
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Table 13 

Computation of coefficient of correlation between I* Q. and Mark 
of Agricultural Group in Biology and General Science. 

Pupil I • Q. Average I • Q • Rank Ave• Rank Difference 
Sq. 
Diff 

A 102 77 I si oi 6-4- 

B 99 78 2 - ii X 
2 

1 
4 

C 93 70 si II 7i ' 2 56j 

D 98 72 ; 3-1 7 Og 12| 

E 97 78 5 ii -La si 124 

P 96 72 6 7 1 1 

G 95 70 7 11 4 16 

H 92 70 8 11 3 9 

I 91 73 9 5 4 16 

J 89 77 10 si 6i 424 

K 86 70 11 11 0 0 

L 84 70 12 11 1 1 

M 72 72 13 7 6 ‘ , 36 

-0- 
V 

1-6 Sum a2 i-6 (2084) I-I25I I-.57 .43 

n(n2-I) 13 (169-1) 2184 
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Table 14 

Computation of coefficient of correlation between I* Q. and 
Mark obtained by College Group in General Science and Biology. 

Pupil I. Q. Average 
Sq. of 

I. . Rank Ave. Rank Difference Diff. 

A 

3 

I ° 
I D 

I E 
F 

I G 
I H 

I 

I J 
I K 
I L 
I M 

I N 
I 0 

I P 

I Q 
I R 

S 

T 

U 

V Iw 

X 

124 87 1X -La 12i 11 122 

124 93 1 JL 1 1 
2 

i 
4 

122 92 3g 3 1 
2 

1 
4 

122 88 3i 10 42i 

121 90 5 7 2 4 

120 91 ei 1 1 

120 92 6| 3 i2i 

119 91 8 5| 2i 6i 

118 89 9 8 1 1 

116 84 10 17 7 49 

112 92 11 3 8 64 

111 85 12 15 3 9 

110 70 14 24 10' 100 

110 78 14 22 8 64 

no 85 14 15 
V 

1 1 

108 82 16 is* 2-~ 
^2 6-1 

105 82 17 13-1 li 2i 

104 87 18 12* 5| 3 Of 

101 78 19 22 3 9 

97 85 20i 15 si 30i 

97 88 20-1 10 9~i 901 

96 88 22 10 12 144 

92 81 23 20 3 9 

88 
1-6 

78 

sum d? = 

24 

1-4801.5 

22 

= 1-.34 or .66 

2 4 
800-J 

rTi ,n2-l) 13800 

H
lj^ 

rij^
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Table 15 

Computation of coefficient of correlation between I. Q. and Mark 
obtained by Commercial Course Group in General Science and Biology* 

Sq. of 
Pupil I • Q, • Average I. Q. Rank Ave. Rank Difference Diff. 

A 122 85 1 5 4 16 

B 113 83 - 2 9 7 49 

C 112 78 3 25i 22l 5O64 

D 110 ' 84 4 7 3 9 

E 109 70 5 43 38 1444 

F 106 89 6^ 2 * 3 20i 

G 106 88 el 3g- •7 

O 9 

H 104 84 9 7 2 4 

I 104 79 9 19 10 100 

J 104 72 9 40 31 961 
% 

K f 103 88 111 si 8 64 

L . 103 78 ni 25-1 14 196 

M 101 78 13 25i ' 12-1 1561 

N 100 78 i5i 25-1 10 100 

0 100 82 15^ 13 12fc' 156i 
V 

? 
100 81 15-i ni 2 4 

i Q 
100 78 15| 25l 10 100 

R 99 78 19 25l 6l ■ 42i 

S 99 82 19 13 6 36 

T 99 78 19 25i 6-1 42i 

U 97 82 22-1 13 9l 90i 

V 97 78 
» 

22i 251 3 9 

w 97 90 22i 1 2ii 462i 

4577 

«H
h 

£
-|

h
 



Table 16 

Computation of coefficient of correlation between I. Q. and 
Mark obtained by Commercial Course Group in General Science and 
Biology. 

Pupil I., Q. Average 

A 97 77 

B 95 82 

C 94 82 

D 94 72 

E 93 77 

P 92 77 

G 91 84 

H 91 82 

I 90 75 

J 88 78 

K 88 78 

L 87 78 

M 87 81 

N • 87 73 

0 87 72 

P 85 77 

Q 85 71 

R 84 82 

S 83 78 

T 73 77 

1-6 sum d? 
n(n^-lj 

1-485520 
79464 

I. Q. Rank Ave. Rank 

22i 34 

26 13* 

26 13 

26 40 

28 34 

29 34 

30-|- 7 

30| 13 

32 37 

33i 25-1 

33i 25% 

36-|- 25i 

36j 17i 

36i- 38 

36-k 40 

39i 34 

39i 42 

41 13 

42 25i 

43 34 

1-.601 or .399 

Difference 
Sq. of 
Diff. 

Hi 132i 

13 169 

13 169 

14 196 

6 36 

5 25 

23-| 552t 

l7i 306i 

5 25 

8 64 

8 64 

11 121 

19 361 

ii, 2i 

3i 12 i 

5i 30i 

3i i2i 

28 784 

16-i 272| 

9 81 

3415 
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Table 17 

Computation of Coefficient of Correlation between I. Q. and 
Mark obtained by General Group in General Science and Biology. 

Sq. of 
Pupil i. q. Average I. Q. Rank Ave. Rank Difference Diff. 

A 97 90 22| 1 2i! 462! 

B 95 82 25 13 12 144 

C 94 72 26-| 39 13| 182i 

D 94 82 26| 13 I3i 1824 

E 93 77 28 • 33i 5! 30i 

F : 92 77 29 33!' 4i 20| 

G 91 84 30 § 7 23! 552i 

H 91 82 30! 13 17! 306J- 

I 90 75 32 36 4 16 

J 88 78 33! 25! 8 64 

K 88 78 33-1 25-! 8 64 

L 87 72 36i 39 2! 64 

M 87 73 36! 37 -1 2. -La 2i 

N 87 78 36i 25| 11 , 121 

0 87 81 36! 17! - 19 361 

P 85 71 39! 41 ll -La 2i 

Q 85 77 39! 33! 6 36 

R 84 82 41 13 28 784 

S 83 78 42 25i 16j 272-i 

T 73 77 43 33|r 9! 90i 

3699 



Table 18 

I Computation of coefficient of correlation between X. Q. and Mark 
obtained by General Group in General Science and Biology* 

Sq. of 

Ipupil I* Q,. Average I* Q. Hank Ave. Rank Difference Diff. 
—“— 

1 A 
122 85 1 5 4 16 

1 5 
115 83 2 9 7 49 

112 78 3 25j 22i 506* 

110 84 4 7 3 9 

1 E 
109 70 5 42 37 1369 

1 F 
106 88 6i 31 3 9 

1 G 
106 89 2 4i 20| 

1 E 
104 84 9 7 2 4 

I I 104 72 9 39 30 900 

1 J 
104 79 9 19 10 100 

1 K 
105 78 Hi 25j 14 196 

1 L 
105 88 hi 3-| 8 64 

1 K 
101 78 13 25i 12| 156* 

1 N 
100 78 15| 25j 12 144 

1 0 
100 81 151 1V| 2 4 

1 P 
100 78 15i 25-| 10 100 

1 Q 
100 82 i5i 13 2-| 6-J- 

1 R 
99 78 19 25i 6i 42i 

I S 99 82 19 13 6 36 

1 T 
99 78 19 OR A 6i 42-? 

1 U 
97 82 22j 13 9| 90i 

1 V 
97 78 22-| 25-| 3 9 

w 97 77 22j 33| 11 121 

1- 

1- 

6 sym d? 
n(rr-l) 

46155 = 1- • 72 or .28 

3993a 

3699 
7692 a 
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CHAPTER VIII 

To find coefficient of correlation between 

Freshmen, Sophomores, Juniors and Seniors in 

General Science and Biology and Teachers Mark. 
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Table 19 

Computation of coefficient of correlation between I. Q. and 
Mark obtained by Seniors, Grade 12, in General Science and 
Biology. 

Pupil I. Q. Average I. Q. Rank 

A 122 ‘ 92 2 

B 122 88 2 

C 122 85 2 

D 121 90 4 

E 120 92 54 

F 120 91 si 

G 112 92 7 

H 104 84 9 

I 104 87 9 

J 104 90 9 

K 103 88 11 

L 101 88 12 

M 100 82 13 

N 99 82 144 

0 99 78 14i 

P 97 88 16 

Q 94 82 17 

R 87 72 18 

S 61 84 19 

,9 
1-6 sum d^ 

n(n2-lT 

1-2196 or 1-.32 or .68 
6840 

Sq. of 
Ave. Rank Difference Diff 

2 0 0 

84 64 424 

12 10 100 

r! °2 *| JL J-2 01_ & q. 

2 34 12-4 

4 i4 24 

2 5 25 

134 4% ^2 204 

11 2 4 

54 xl 
o2 124 

84 24 64 

aX 34 124 

16 3 9 

16 i2 24 

18 34 12-4 

84 v4 ' 564 

13 4 16 

19 1 1 

134 54 304 

366 
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Table 20 

Computation of coefficient of correlation between I* Q. 
and Mark obtained by Juniors, Grade II, in General Science 
and Biology* 

£ii I. Q. Average I • • Rank Ave. Rank Difference 
Sq. ' 
Diff 

A 110 78 1 12 11 121 

B 109 70 2 16 14 196 

C 106 90 3i li 2-1 

D 104 85 4| 6 li 2f 

E 104 79 4i 10 5i 30t 

P 103 88 6 3 3 9 

G 102 85 7 6 1 1 

H 100 78 8 12 4 16 

I 99 78 10 12 2 4 

J 99 83 10 8 2 4 

K 99 90 10 1 — J-2 Q-h 72i 

L 94 82 12 9 3 9 

M 92 72 13 15 2 4 

N 91 85 14 6 ,8 64 

0 87 73 15 14 1 1 

P 86 86 16 4 12 144 

680 

1 -6 sum d^ 
n(n2-l) 

' 

1 -4080 or o 
1 

4080 
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Table 21 

Computation of coeificient of correlation between I* Q. and 
Lark obtainea by Sophomores, Grade 10, in General Science and 
Biology, 

Pupil X • Q • Average X • Q • Rank Ave. Rank Difference 
Sq. 
Diff 

A 118 89 1 1 0 0 

B 116 84 2 7i 
' 2 5| 30i 

C 114 83 3 iof vl 56i 

D 113 83 4 ioi oi 42l 

E 111 79 5i 19 i3i 729 

F 111 85 5-1- 5 1 
2 

i 
4 

G 110 84 vi 7-X. 1 2 0 0 

H 110 70 1 2 31| 24 576 

I 106 88 9 2| 6i 42-i 

J 105 82 10 14| 4i 20| 

K 103 88 ni 2| • 9 81 

L 103 78 ni 23| 12 144 

M 101 78 13 23-1- 10| 1101 

N 101 85 13 5 8 64 

0 101 78 13 23l 10-1 >1101 

P 100 78 isi 23g 8 64 

Q 100 81 15-1- ivi - 2 4 

R 99 78 18 23i 5i 30l 

S 99 82 18 14| 3i 12-i 

T 99 83 18 10-1 Vl 56i 

U 98 70 20 S— °2 16| 272i 

V 97 85 22 5 17 289 

w 97 82 22 14l 7-X- 
' 2 56l 

X 97 83 22 10-1 iii 1321 

Y 95 82 24 14g' 9| C
O

 
0

 
W

^
H

 



Table £1, Cont'5 

Computation of coefficient of correlation between I. Q. and 
Kark obtained by Sophomores, Grade 10, in General Science and 
Biology. 

pupil I« Q, Average I. Rank Ave♦ Rank Difference 
Sq. of 
Diff. 

^0123/4 
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Computation of co-efficient of correlation between I. Q,. and Mark obtained 

by Freshmen, Grade 9, in General Science and Biology. 

pupil I. 3. Average I. Q,. Rank 

A. 124 93 2 

B 124 87 2 

C 
124 78 2 

D 125 92 4 

E 122 89 5 

F 119 91 6 

G 118 84 7 

H 117 84 9 

I 117 88 9 

J 117 78 9 

1 K 114 83 12| 

1 L 114 91 12| 

I M 114 88 124 

1 N 114 82 12f 

1 0 113 84 15! 

1 P - 113 84 15! 

1 ^ 
112 78 18 

1 R 112 90 18 

1 3 112 87 18 

1 T 111 79 20£ 

1 U 111 83 20-1 
C 

1 V 110 85 23 

1 W 110 88 
> « 

23 

1 1 1 

17 15 225 

66£ 6% 40321 

2 2 4 

9! 3! 12! 

4 2 4 

25 18 324 

25 16 256 

13 4 16 

66£ 564 3192J 

31 18! 342! 

4 7! 56! 

13 ! i 

0
0

 
ra

)H
 

26 676 

25 9! 904 

25 9! . 90! 

66-| 48£ 2352! 

7 11 121 

17 1 1 1 

58£ 38 1444 

31 50! 2550! 

20 3 9 

13 10 100 

158994 
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iable XUII 

omputation of co-efticient of correlation between I, Q. and Mark obtained 

by Freshmen, Grade 9* in General Science and Biology* 

Pupil i. a* Average I♦ Q,. Rank Ave* Rank Difference 
Sq. 

of Dif 

A’ 110 85 23 20 3 9 

Bf 109 90 25* 7 18* 342* 

G ’ 109 78 25* 66-J- 41 1681 

D’ 108 » 85 27* 20 7* 5-6J 

E ’ 108 82 27* 38-| 11 121 

F 1 107 79 29 58* 29* 870* 

G’ 106 89 31 21* 462* 

H’ 106 84 31 ' 25 6 36 

I’ 106 78 31 66* 35* 1260* 

J* 105 80 33* 53 19* 380* 

K’ 105 88 33* 13 20* 420* 

L ’ 104 81 36* 46* 10 100 

, M' 104 72 36* 84* , m 2352* 

N* 104 78 36* 66* 30 900 . 

0’ 104 83 36* 31 Ri' 30* 

P’ 103 82 39* 38* 1 1 

V 103 84 39* 25 ' 14f 210* 

R ’ 102 80 43 53 10 100 

S’ 102 79 43 58* 15* 240* 

T* 102 78 43 66i 23* 552* 

U’ 102 77 43 76 33 1089 
•> 

V' 102 82 43 38* ** 20* 

8740J 
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Table XXIV 

Computation of coefficient of correlation between I. and 
Iiark obtained 
Biology. 

bv Freshmen b- , Grade 9, in' General Science and 

>upil 'I • % • Average T 
• 0. Rank Ave. Rank Differenee 

So . of 
Dif f. 

A1 ’ 100 43 46 100 54 2916 

B’ T CO c/ ^ 82 48-| ■ 38* 10 100 

n t t 99 82 48* 38* 10 100 

Df 1 99 87 38* 17 31-4 OQP1 

ET ’ 99 70 48* 84* 46 2116 

TP t f M * 1 X 
a n ib 72 51 * 84 \ tCj 33 1039 

n t t 
•jr 

OP v v—' 77 514 76 24* ’ 600* 

HtT 97 91 55 4 51 2601 

IT T 97 90 55 7 48 2304 

J* T 97 78 55 76 21 441 

KT T 97 77 55 66 v ■Ruf m 132* 

Lf f 97 78 55 
/* X 
oop m ■ 132* 

96 81 5S£ 46 § 15* ' 182* 

N* r 96 30 59 J 53 A 1 Of 42-| 
\ 

• 
0T T 95 88 59j 13 46*5- 2152* 

p 1 T 96 72 59| 84* 25 625 

It t 
% 95 82 63 38* 24* 600* 

R’ f 95 83 63 31 32 1024 

ST ’ 95 70 63 94§ 31* oogl 

ipt T 94 72 66 i 84 b 18 324 

XT* ’ 94 79 Ct P 1 OU' 584 8 ,.64 

Y» r 94 82 * 

/* /•» 1 oor . 38* . 28 784 

W ' 94 72 6 6 o 
tv 

84* 18 324 

20648J 



50 

Table 25 

Computation of coefficient of correlation between I• Q# and 
Mark obtained by Freshmen, Grade 9, in General Science and 
Biology♦ 

Sq* of 
Pupil I. Q. Average I. Q# Rank Ave• Rank 

4 
Difference Dif f. 

Af * ' 93 80 70i 53 174 306-| . 

Bt i i 93 80 70j 53 174 3064 

CM 1 93 70 70 2 9# 24 576 

D* ! * 93 ; 77 70i 76 54 30i 

ET T ! 92 77 73| 76 24' 64 

pill 92 70 73i 94* 21 441 

Qf I 1 91 84 77 25 52 2704 

Ht i t 91 70 77 94i 14 2 210^- 

Ii t i 91 82 77 38j 294 8704 

ji t i 91 73 77 ' 81 4 . 16 

K1 *1 91 83 77 31 46 2116 

Lf ! * 90 75 80 80 0 0 

Mm i 88 81 82 4©§ 354 12604 

N* * » 88 78 82 66| 154 2404 

Of I ! 88 78 82 6 6 g- 154 ‘ 2404 

p t 1 1 87 81 85 464 384 14824 

Ql 1 1 87 72 85 844 
1 
2 

' 1 
4 

R* * 1 87 78 85 664 184 3424 

SMI 86 70 87 944 74 564 

«P I t » 85 71 89| 88 li 24 

XJI i t 85 77 894 76 134 1824 

Vii* 85 81 89| 464 43 1849 

W* 1 * 85 70 89 g- 844 5 25 
1T5W 3/4 



-51- 

Table MY I 

Computation of coefficient of correlation between I* and Mark 
obtained by,Freshmen, Grade 9, in General Science and niology. 

Sq. of 
Pupil I • Average I. Hank -ave. Rank difference Eiff. 

At *» • 84 70 m 94# 2 4 4 

B' ’ 1 1 84 82 92# 38# 54 2916 

c * * » 1 83 80 95 53 42 1764 

b* • • • 83 81 95 46# 48# 2702# 

Ei i»' 83 81 95 46# 48# 2702# 

p» »** 82 80 97 53 44 1936 

Ql f f ' 79 70 98 94# 3# 12# 

H* * 1 * 73 77 99 76 23 529 

J 1 ! 1 1 72 72 100 84# 15# 480# 

J» . 1 » 49 70 

i 

101 84|- 16# 

Tot&l 

542# 
13588J 
70435# 

1-6 Sum 
li (P-1) 

1-422782^ = 1-.49 =..51 is the coefficient of correlation 
1030200 

0 
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Table JUVII 

' TEST ANALYSIS 

The writer had some difficulty in evolving a system of 
/ , 

shov/Ing the individual results of these tests. A letter to 

the -Division of Research and Test Service of the World Book 

Company, the firm from whom the Terman Tests were purchased, 

asking how scientific aptitude could be forecast, brought the 

answer that while the Terman Tests are a conceded measure of 
i 

general mental ability, no one 30 far as the writer of the 

letter is concerned, had ever attempted to use them as a 

method of predicting success or failure in General Science 

and Biology and they would be interested in the results of 
< 

this experiment. This letter Is on the following page. 

' Some sort of a system of visualizing the individual 

results seemed necessary as a step to finding out how the 

tests would look and also get the proper idea of their 

success or failure. Finally the idea was evolved that by 

thinking of every 10 points of the I. Q. as a point, and 
. — 

having all of the cases within this range spray on to^ the 

teacher's marks, some idea of the efficiency of these tests 

might be gained. "RED" indicates Failure--"BLACK"—-Success. 

Percentages were used to find how accurate a forecast 

of success can be made and also the same with-failure. 

Individual tests do not seem to indicate any special fore¬ 

cast of aptitude for science so far as the writer can as¬ 

certain, and by individual tests the writer means, one or 

a group of the Terman Group Tests other than the whole group. 
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o> fTcr sTS 

1 

V ubh s hdks 

o «t W- V * c q 

c* -t Ph-d.COb 
J ^ 'To 4 ^ , ov, /n iq ,= 4 
LWB BO HO 

Yonkers-on-Hudson, New York 
7 May 1940 

Mr, John M. Quirk 
Agawam High School 
Agawam 
Massachusetts 

Dear Mr, Quirk: 

The Terman Group Tests of Mental Ability are designed to give a 
measure of a pupil’s ”general mental ability," that is, his gen¬ 
eral verbal ability. It is obvious that this test covers many 
factors that are necessary for successful work in biology and gen¬ 
eral science, such as the ability to read, to draw conclusions and 
do certain types of reasoning. There are other factors, however, 
not covered by the Terman Tests, that help determine a pupil’s 
ability to succeed in these subjects. 

If success in general science and biology depends to a greater 
degree upon a pupil's general mental ability than It does to 
specific^ aptitudes or skills, then the Terman Tests might be used 
as a means of forecasting a pupil’s possible success or failure in 
these subjects. 

I am sorry we do not have any specific data we can offer you on this 
subject, nor do we know of any studies which nave been made with tne 
Terman Tests that would help anwser your question, 'If you are doing 
some experimenting with the Terman Tests and can determine to what 
extent they are able to predict a pupil’s success in biology and 
general science, we shall certainly be glad to hear of your results. 

Very truly yours, 

Marian A. Young 
Division of Research and Test Service 

MAY: KS/dict. 
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TSST ANALYSIS (Continued Biology and General Science) 

ch 

H
i Success Failure Total 

130-24 11 0 11 

110-19 28 1 29 

100-109 40 3 43 

90-99 40 14 54 

80-89 17 8 25 

70-79 1 3 4 

157 29 166 

Forecast of Success or Failure in General Science and Biology 

Fupils with I. Q,fs of Success Forecast of Failure 

120-24--- -ioo $ 70-79- ----75$ 

110-19 — -96$ 80-89-' -32$ 

100-109 — -93.02$ 90-99- -26$ 

90-99--- -74.07$ 100-109' -6.98$ 

80-89 — -68$ 110-19-- -4$ ' 

70-79-- -25$ 120-24- -0$ 
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TEST ANALYSIS (Continued) 

BIOLOGY 

I. &. Success Failure Total 

120-24 8 0 • 8 

110-19 24 0 24 

100-109 99 1 23 

90-99 19 7 26 

80-89 9 5 14 

70-79 1 2 3 

83 15 98 

Forecast of Success or Failure in Biology 

Pupils with I. Forecast of 
Success 

Forecast of 
Failure 

120-24- 70-79—662/3 

110-19- 80-89-45$ 

100-109- 90-99—26.3$ 

90-99- 100-109 ——5$ 

80-89- 110-119-0$ 

70-79- 120*24-0$ 



TEST ANALYSIS (Continued) 

GENERAL SCIENCE 

I. 3. Success Failure To tal 

120-124 3 0 3 

110-119 4 1 5 

100-109 19 3 22 

90-99 19 7 26 

80-89 8 2 10 

70-79 1 1 2 

54 14 68 

Forecast of Success or Failure in General Science 

Pupils with I. Q,'s of Forecast of Forecast of 

Success Failure 

120-24... — 100^ 70-79--5052 

110-119---- -80 % 80-89—80^5 

100-109---- 
-95$ 90-99—27^ 

90-99--— -- 

1 1 1 1 1 1 1 

—
n)

 

■V
Q

 
o

--
v

 

100-109—5/6 

80-89--- — --80% 110-119-20^ 

70-79- -50% 120-124--0% 

l 
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Table XXVIII 

TABLE OP RESULTS 

Agawam Freshmen Median-----------107.5 

Median for 10,881 Freshmen---*--—•-104. 

Agawam Sophomore Median--------—----127.5 

Median for 6,730 Sophomores-----—--------122. 

Median for Agawam Juniors-------------125 

Median for 4,206 Juniors-----—   --——--138 

Median for Agawam Seniors------------138.75 

Median for 4,888----—---■—---- ----147 

Correlation of !I. Q. and Teachers ’ Marks for Whole Group--- — ■—-------.56 

Correlation of I. Q. and Teachers’ Marks for Period I, Gen. Sci.------.32 

Correlation of I. Q. and Teachers’ Marks for Period II, Biology—--.64 

Correlation of I. Q. and Teachers’ Marks for Period III, Biology—----.60 

Correlation of I. Q. and Teachers’ Marks for Period IV, Gen. Sci.-----.15 

Correlation of I. Q. and Teachers’ Marks for Period V, Biology--.68 

Correlation of I. Q. and Teachers’ Marks for Period VI, Biology--—.76 

i 

i — , m , m , j |, , m m t i. - - t ■ m !■ - ■ — — ~ — * - — —- —    -----~—1 — —— 

Correlation between I. Q. and Teachers’ Marks of Agriculture Group in 
'    * m im m~- m '' * " V 

General Science and Biology--------■----—----.43 

Correlation between I. Q. and Teachers’ Marks of College Group in 

General Science and Biology------—--------------.66 

Correlation between I. Q. and Teachers’ Marks of Commercial Group in 

General Science and Biology--*----—-.389 

Correlation between I. Q. and Teachers* Marks of General Group in 

General Science and Biology---------«28 
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TABLE OF RESULTS (Continued) 

Correlation of I. Q,. and Teachers’ Marks obtained by Seniors in General 

Science and Biology---- 

Correlation Of I. Q. and Teachers’ Marks obtained by Juniors in General 

Science and Biology----------00 

Correlation of I. Q,. and Teachers’ Marks obtained by Sophomores in 

General Science and Biology---*- 
* 

Correlation of I. Q. and Teachers’ Marks obtained by Freshmen in General 

Science and Biology----------~ol 

Forecast of Success or Failure in General Science and Biology 

with I. Q’s Forecast of Success Forecast of Failure 

120-24- 70-79— — —75% 

110-19- 80-89- ---32% 

100-109-— 90-99—-- — 26% 

90-99-— 100-109--- -6.98^ 

80-89—. 110-19—— —k% 

70-79--- 
120-24- -0% 

Forecast of Success or Failure in Biology 

Pupils with I. ££.*s Forecast of Success Forecast of Failure 

120-24.. 70-79--- -662/3^ 
V 

110-19--- » 1 1 1 \ 1 1 1 1 1 H
 

O
 

o
 

's
a 80-89- -45^ 

100-109.. 
90-99- — — 26.3% 

_7g net 100-109— .5% 
90-99-- 

80-89- 
110-19--- -0% 

70-79-- 
120-24--- -0% 
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Forecast of 

TABLE OP RESULTS (Continued) 

Success or Failure in General Science 

Pupils with I. Q* Forecast of Success Forecast of Failure 

120-24- -100% 70-79— • » i i i a tn
 

O
 

110-119- 

O
 

CO i i i t i l i i i i i i l a a a a i 80-89— -20% 

100-109- 90-99— -27% 

90-99- -<73% 100-109- -5% 
V 1 

0> 
CO 1 
o

 
CO ---80% 110-119- -20% 

<2
 

O
 1 -3
 

C
O

 
1 1 -50% 120-124- -0% 

i 



-66- 

CHAPTER IX 

CONCLUSIONS AND RECOI& :kndatioks 

The results of this study which attempted to find out 

whether or not aptitude for the -study of the first two years 

of Science in High School, namely; General Science and 

Biology, could be predicted oy means of The Terman Group 

Tests of Mental Ability and for which six definite objectives 

were set up, are as follows: 

1. The Median of the Freshmen and Sophomore classes 

(Table I) of - the Agawam High School is above those for the 

Country as a whole, as indicated by the table provided by 

the Terman Group Test of Mental Ability manual. The Median 

for the Juniors and Seniors (Table II) of the Agawam High 

School is below that of the Country as a whole. This latter 

condition is easily explainable because of the fact that' 
* 

many of the Juniors and Seniors are taking General Science 

in order to avoid Chemistry or Physics and probably belong 

to a large degree to the so-called ’Time Spent Group.’ 
r. off 

2. The correlation of .56 (Table IV) between the I hi\. 

and Teachers’ Marks of the whole group shows a fair degree 

of closeness to the results of the Table Ho. VI Terman Group 

Tests. - ^ 

3. The correlation of .32 (Table VII) and .15 (Table X) 

in General Science indicates there is something wrong. The 

correlation in Biology of .64 (Table VIII), .60 (Table IX), 

.68 (Table XXI), and .76 (Table XII), shows an exceptionally 

high degree of similarity and correlation. 

4. The College Gr*oup .66. (Table XV) appears to show a 
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COtfCLUSIOHS AHE RECOMMEUEATIOES (Continued) 

much better correlation with the Teachers' Marks than either 

the agricultural *43 (Table XIV) the Commercial .36 (Table 

or the General .£8 (Table XVI). 

5. The correlation of the Senior Croup .68 (Table XI) 

is exceptionally high and the Junior Croup .0 is low. 

6. The Biology forecast and the Whole Croup forecast 
* \» 

seems to indicate that the Terman Croup Test of Mental Ability 

may be used as an aptitude test for both. The General Science 

forecast indicates that either some desirable aptitude or 

aptitudes were not measured or else the Teachers' Marks were 

not right. The correlation between I. Q. and Mark in General 

Science .32 (Table VII) and .15 (Table X) appears to corrobo¬ 

rate this. Biology having a large number of pupils and a 

very good correlation probably drew the poorly correlated 

General Science group into the Whole Group in such a way that 

the ?/hole Group appeared to be predictable* when as a matter 

of fact, the breaking down of the Whole Group into its parts 

showed General Science to be unpredictable. 

It would seem to the writer then that the only conclusion 

which can be drawn is that the Terman Croup Test of Mental 

Ability appear to show the possibility of forecasting Success 

or Failure in Biology but that the same does not hold true of 
V 

General Science. 

If as it appears. Biology marks can be forecast to a 

great degree, the value of these tests would be to serve as 

the basis for re-grouping the pupils so that those with low 

I. Q’s might be given a modified form of the work in order that 

U) 
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CONCLUSIONS AND RECOMMENDATIONS (Continued) 

they may have a higher degree of success. From a strictly 

individual point of view it would be extremely dangerous to 

predict the failure or success of any one pupil. The chances 

however of the individual could be estimated. 

In so far as the writer can find out this is an original 

problem and consequently needs further study and research; 

particularly a tremendous increase in the number of cases to 

improve validity of theuse of the tests for this purpose. 

\ 

(3) 
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I am very glad at this time to have the opportunity 
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encouragement given to me during the process of developing 

this problem. Many persons have been helpful, but I would 

mention especially Professor V/. S. v’elles, and Superintendent 

B. o. Phelps. 
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