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ABSTRACT

The purpose of this study yas to make a statistical comparison
of the academic accomplishments of the Lockwood Junior High graduate
when compared to the Lincoln Junior High graduate upon completion of
their sophomore year at Billings Senior High School.
A sample of 76
Lockwood graduates was compared to the control group of 78 Lincoln
graduates.
Studies have shown that graduates from the small school will
not perform as well as the graduate from the large school (300 or more)
when placed in competition.
The mean grade point average (G.P.A.) was determined for each
group in each of the following areas: math, algebra, geometry, English,
foreign languages (including French, Spanish, German, Latin, and Rus¬
sian), history, biology, vocational studies (including home economics,
vocational agriculture, wood and metal shop, and drawing), humanities
(including band, chorus, orchestra, and art), physical education, and
business (including bookkeeping and typing).
A total G.P.A. was also
determined.
An analysis of covariance was used, with IQ being the control
variable.
Significance was determined at the five percent level.
While the Lincoln student showed a slight superiority in all areas but
general math, algebra, and geometry, a significant difference was
found only in the area of English.
Conclusions reveal that only in the area of English will the
Lockwood graduate enter high school at a disadvantage.
Recommendations
were made to expand this study in several areas.
Also recommended was
development of a plan of cooperation between the Lockwood and Lincoln
department heads in the area of curriculum.
This is true especially in
the English area where a wide variation in curriculum may occur.

CHAPTER I
INTRODUCTION

There are many instances in which young people attend a rela¬
tively small junior high school and then are forced by lack of an alter¬
native to attend a large high school.
for many.

This may be an upsetting ordeal

There are others who finish their elementary career in a

large school and proceed into the high school with very little change
in their social conditions.
Such a situation exists in Billings, Montana.

Billings, located

in south central Montana, is one of the two largest cities in Montana
with a population of 80,000 people.

Billings is the home of Rocky Moun¬

tain College and Eastern Montana College.

The high school students

attend one of three schools: Billings Central Catholic High School,
Billings West High School, or Billings Senior High School.

Billings

West and Billings Senior each enroll 2,000 to 2,200 students.

Most

senior high students have graduated from one of five junior high schools
in the area.

Graduates from Will James Junior High School attend

Billings West.

Senior High is attended by graduates from Lincoln Junior

High and Lockwood Junior High.

Riverside Junior High and Lewis and

Clark Junior High graduates attend either of the two public high
schools.
Lockwood Junior High is an example of the relatively small junior
high situation.

The Lockwood area is located east of Billings, Montana,

both north and south of Interstate 91 extending ten miles to the east.
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The area has a wide range of socio-economic conditions among its citi¬
zenry.

Being located as a suburb of Billings, many families of middle

income have relocated in the area because of its spacious rural setting.
In another part of the district are found several low income and wel¬
fare families.

The majority might be called low-middle income families.

Though a farming community, a vast majority of the people would be
classified as rural non-farm.

TABLE 1.

APPROXIMATE SIZES OF JUNIOR HIGH SCHOOLS IN THE BILLINGS AREA

Lewis and Clark Junior High

1,400 - 1,600

Lincoln Junior High

1,200 - 1,500

Riverside Junior High

700 - 1,000

Will James Junior High

800 - 1,000

Lockwood Junior High

160 - 190

A dominant feature of the Lockwood area is the presence of the
Humble Oil Refinery.

It is not only one of the major employers but

rates at the top in contribution to the tax evaluation of the district.
Several other companies, including Lovell Clay Products, .a branch of
Fruehauf Trailers, and Schultz and Lindsay Construction are located in
the area.

Interstate 91, Highway 87, and the Northern Pacific Rail¬

road all cut the district from east to west.
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The Lockwood area comprises elementary School District Number 26,
which is independent of Billings School District Number 2.

The area is

part of Billings High School District Number 2, with the result that
Lockwood students attend the Lockwood Schools for their first nine years
of schooling and then transfer to Billings Senior High.

Lockwood

schools are reimbursed by District Number 2 for the ninth grade attend¬
ance.
The school, in a modern and attractive campus type setting, con¬
sists of three buildings for the nine grades.

The primary building

houses grades one through three, the intermediate building grades four
through six, and the junior high grades seven through nine.
tion,

In addi¬

a fourth building contains the central office and cafeteria.

All

are brick single story buildings.
Each grade consists of from 50 to 70 pupils.

The elementary

grades of one to six consist of 450 to 500 pupils, which approaches
recommended size.

The junior high averages 160 to 180 students, which

is below the recommended minimum of 100 students per grade at this
level.

(8:68)

The staff consists of 31 certified teachers, two prin¬

cipals,

and the superintendent.

The Problem

Lockwood Schools have a freshmen class of 50 to 60 pupils who a
year later must enter Billings Senior High as members of a class of
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approximately 600 sophomores.
of 500 students.

Other freshmen entering come from a class

At Lockwood, with the small number of pupils, rela¬

tions between students and teachers, as well as students with students,
are on a close personal basis.
with each other student.

Each student is personally acquainted

Such cannot be the situation in the much

larger schools.
Is there a relationship between achievement in high school when
comparing those students attending a small junior high school and a
large junior high school, in particular Lockwood Junior High and
Lincoln Junior High?
This study was designed to answer the following questions when
comparing the results of the sophomore year of students from Lockwood
Junior High and Lincoln Junior High.
1. Is there a difference in the mean IQ?
2. Is there a difference in the mean grade point average
(G.P.A.)?
3. Is there a difference in the mean grade in the following
areas: (a) mathematics,
(e) foreign language,
(i) humanities,

(b) algebra,

(f) history,

(c) geometry,

(g) biology,

(j) physical education, and

(d) English,

(h) vocational studies,

(k) business?

4. Is there a subject area of endeavor pursued to a greater
degree by one group in contrast to the other group?
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Limitations

The major limitations which existed in the investigation are as
follows:
1. Th$ small size of the sample population which consisted of
those Lockwood graduates of the two-year period from 1967 to
1968.
2. The correspondingly small samples involved in the individual
course treatment.
3. The limited amount of research literature available on the
effect of the junior to senior high transition.

The Sample

This study was conducted by analyzing and comparing records of
selected students upon completion of their sophomore year at Billings
Senior High School.

Lockwood students who had attended the eighth and

ninth grade at Lockwood, graduated from Lockwood Junior High in the
spring of 1967 and 1968, and had entered and finished their sophomore
year at Billings Senior High were selected for the test sample.

The

control sample was randomly selected from those students who had gradu¬
ated from Lincoln Junior High and completed their sophomore year at
Billings Senior High in the spring of 1968 and 1969.

Randomness was

accomplished by selecting every tenth alphabetical name of those eligi¬
ble.
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The Method

From files made available, the freshmen and sophomore grades of
each student in the sample were charted.

In the absence of the usual

letter grades, corresponding numbers were used.
4, a B was 3, a C was 2, and a D was 1.

An A was equivalent to

To facilitate procedures,

several subjects were combined as follows:
1. Vocational studies included home economics, wood, and metal
shop, vocational agriculture, and mechanical and technical
drawing.
2. Humanities included band, chorus, orchestra, art, crafts,
and design.
3. Business included bookkeeping and typing.
4. Foreign language included French, Spanish, Latin, German,
and Russian.
Because of a wide divergence of variables between schools, no
attempt was made to compare the two junior high freshmen grades.

These

variables included course content, teacher expectation, and grading pro¬
cedures.

The mean IQ of each group and mean grade of each general sub¬

ject area for each school is listed in Chapter III of this paper.
The sophomore grades after being put in the more general headings
were key punched and placed in the computer.

An analysis of covariance

was performed on each heading using the mean IQ as the covariate.

No

attempt was made to analyze the difference of the raw scores, and they
are listed in Chapter III.
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A numerical comparison on the variety of course selections made
by the test and control groups was made to note any differences as to
this selection.

This was carried out in an effort to determine any

dominance of a particular area by either of the groups.

CHAPTER II
A REVIEW OF LITERATURE

Justification of the Junior High Situation

In an attempt to set up a scheme of education, we have devised
many plans.

An area of much disagreement is that of the organization

of the school.

There are proponents for nearly any plan which could be

conceived, whether it be dividing the school into two units called the
6-6 plan or utilizing the junior high in a 6-3-3 plan.

The advent of

the middle school has contributed the 4-4-4 plan and the traditional
8-4 plan is still in existence.

The 6-6 arrangement is the most fre¬

quently found pattern, but the 6-3-3 plan contains a majority of pupils.

(8:68)
Because of this wide diversity in school organization and pro¬
fessional disagreement, Conant concludes that, "The place of grades
seven, eight, and nine in the organization of a school system is of
less importance than the program provided for the adolescent youth."
(3:12)

Strickland, in his Where Does the Ninth Grade Belong?, states

that the placement of the ninth grade in junior high or high school is
not so important as the program and staff of the school involved.
(14:74)

The curriculum should provide for required courses, as well as

a sequential elective program.

(3:30)

Emerging as a downward extension of the senior high, the junior
high had as its original plan the concept of starting secondary educa-
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tion at an earlier age.

Because of the nature of pupils in grades seven

and eight, these attempts were not successful with the result of a school
with a role different from both the high school and the elementary
school.

It has become a transitional school between the elementary and

secondary school.

(1:107)

Regardless of the organization, careful

coordination should exist in each subject area in grades Kindergarten'
through twelfth and, "Provisions should be made to assure a smooth
transition for the young adolescent from the elementary to the secon¬
dary school.’? (3:22,23)
One of the major disadvantages of the junior high is its new¬
ness.

The public and often teachers who are responsible for the class¬

room program do not fully understand the real function of the school.
Many times a course from the tenth grade is moved to the ninth grade
with no adjustments.

The content may be profitable to the ninth

grader but not often in the high school form.
high school is just a "little high school."

Too often the junior

(1:108)

The six functions of the junior high school for a transition of
preadolescent to the new life of a young adult as stated by Brimrn (1:9)
are as follows:
1. Transition from the self-contained classroom of the elemen¬
tary school to the highly departmentalized classes of the
senior high school.
2. Transition from the emphasis on the basic skills of the ele¬
mentary school to the content courses of the senior high
school.
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3. Transition from the program of all required courses of the
elementary school to the elective program of the senior high
school.
4. Transition from the childhood activities of the pre-adolescent
to the accepted adult activities of the young adult.
5. Transition from the pre-adolescent set of values to the more
serious adult values of our modern, complex economy.
6. Transition from the social patterns of childhood to the
social life of the adult which draws a definite distinction
between the activities of the sexes.
Several arguments are advanced in favor of the junior high.

To

some extent it does meet one of its original goals in that some of the
traditional secondary subjects are moved into the upper elementary
school.

At a time when dropouts often occur at the end of the eighth

grade, having the junior high and its ninth grade is often instrumental
in prolonging the dropouts’ education for one year.

The junior high is

valuable in delaying specialized vocational selection and training until
later which is deemed desirable.

(1:3)

In many cases, the 8-4 or 6-6 plan seems to owe its existence to
a relatively small student population which would not justify a junior
high.

A major argument against the 8-4 or 6-6 plan is stated by White

(15:89) as a result of his testing.

. . . There are factors operating against achievement at a
particular grade level when that grade is so situated within a com¬
bination of grades that a preponderance of pupils in the school unit
are in grades above them.
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As has been stated, the organization is not so important as the
program.

Conant refers to articulation as one of the most serious pro¬

blems of schools, not organization.

(3:33)

Optimum Size of Schools

Many times the pros and cons of argument do not decide the or¬
ganization of the school.

Too often the deciding factor in the decision

making is the available facilities.

If facilities are available and

not a deciding factor, another approach might be the number of students
attending at the different levels.

Many recommendations have been made

as to the optimum size of the school.

Morphet states that the elemen¬

tary school should have at least two teachers per grade and secondary
schools should have at least 100 pupils per grade.

The range he recom¬

mends would be as follows:

Elementary Kindergarten through sixth
Junior High
Senior High

200 700
300 900
400 - 1,500

The school should be large enough to make available necessary
specialized competencies and services at a reasonable cost; it should
be small enough or be so organized as to be comprehensible to the
students and to facilitate the recognition of and the provision for
individual differences. (7:324)

In their book, Public School Administration, Grieder, Pierce,
and Rosenstengel have compiled the recommendations of 45 leading author¬
ities as to the minimum, maximum, and optimum sizes of various school
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units.

The findings are shown in Table 2.

The authors mention that

deviations must be made when justified by local or district conditions.
(5:16)

TABLE 2.
MINIMUM, MAXIMUM AND OPTIMUM ENROLLMENT FOR ELEMENTARY AND
SECONDARY SCHOOLS RECOMMENDED BY EXPERTS

School unit (grades)

Minimum

Maximum

Optimum

1- 6

175

750

525

1- 8

250

825

550

7- 9

(Junior H.S.)

300

1,100

700

10-12

(Senior H.S.)

350

1,525

950

(Jr.-Sr. H.S.)

350

1,150

775

275

1,400

1,000

400

1,075

800

7-12

13-14 (Jr. College)
1-12

(one building)

Gray, in his studies of Iowa secondary schools, found that the
cost per pupil was lowest in the 400-499 pupil school range.

As to

quality of school, he stated that, "There appeared to be an increase
in quality as the school size increased with a plateau being reached
on most factors at an enrollment of around 400 students."

(4:2631)

In Ohio, Sollars reported that after studying the relationship
of school size and cost, school size and program quality and the exist-
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ence of a desirable size range for elementary schools, the 300-499 pupil
range is the size category most favorable.

(12:3214)

Thus, there does

seem to be some consensus of opinion as to the optimum size of the
schools as they affect cost and quality.
As to the achievement of students from different size schools,
l

Street and his associates report the results of their study which was
to examine a possible relationship between performance on achievement
tests and school size at the seventh and eighth grade level.

The evidence of this study points toward a strong likelihood
that students in larger schools (above 300 enrollment) tend to out¬
perform students in smaller schools in the same district. (13:266)

They add that there may be other factors which influence the findings
but have considerable confidence that their findings have application
to the issue of size.
Ptacek and Hill agreed in their findings when comparing urban
and rural schools.

Both found significant differences with the urban

students superior in areas of science, written expression, social stu¬
dies, and quantitative thinking.

This may again be related to size of

student population with the rural school failing to meet minimum size
requirements.

(11:200; 6:1840)

Social Climate of the High School

Much has been written about physical factors which might affect
the progress of a student as he enters high school.

In this study, the
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size and organization of the school has been discussed, but nothing was
said as to the social values to be found.

The adult society of today

has cut off the adolescent causing him to look to his peers for approval.
Although still oriented to fulfilling parent's desires, teenagers have
emerged as a new subculture which may develop standards that lead a
child away from the goals toward which the schools are intended to lead.
(2:7)
A basic need of the teenager is that of acceptance or approval.
In this study,

Coleman mentions three areas in which this might be

accomplished: appearance, athletics or activities, and scholarship.
(2:14)

The teenage value of each of these is such as to devaluate scho¬

larship and to emphasize athletics for boys and club activities for
girls.

Many parents deplore the situation, but:

Even the rewards a child gains from his parents may help
reinforce the values of the adolescent culture . . . because parents
want to see their children successful and looked up to by the other
children at school. (2:17)

Another element of acceptance or approval is the number of
friends the boy or girl has.

In the small school, the teenagers'

friends must be found in the school because there are relatively few
out of school teenagers to befriend.

In the large school, usually

located in a large community, there are teenagers who do not attend
school or who attend different schools in the same area so that the
student is not so limited to a school to find friendship.

(2:36)
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Summary

The optimum size of the junior high school has been stated by
Gray as 700 students, with an acceptable range of 300-1,200.

Other

studies have shown evidence that students from larger schools, 300
students or more, will outperform students from smaller schools even
within the same district.

Is a Lockwood Junior High student at a dis¬

advantage when enrolling in a large high school because of the small
size factor?

Will the great social change, leaving a small school with

many friends to enter a large high school as a lonely stranger, affect
a student's scholastic achievement?

As Coleman mentioned, this student

is not likely to strive for acceptance or approval by scholastic achieve¬
ment but by some other means which may be detrimental to his scholastic
achievement.

(2:36)

Does the Lockwood teenager enter Billings Senior

High with a handicap to achievement?

The next chapter will be devoted

to an attempt to answer these questions.

CHAPTER III
ANALYSIS OF DATA

From the enrollment data of the Lockwood School, a sample of 93
students was obtained, meeting the criteria of attendance and graduation
from Lockwood.

The sample was reduced to 76 students when the require¬

ment of completion of sophomore year at Billings Senior High was insti¬
tuted.

The enrollment data of Lincoln Junior High yielded 102 students

eligible for sample inclusion.

When subjected to the Billings Senior

High requirement, the sample was reduced to 78 students.
The personal and cumulative records of each of these 154 stu¬
dents were obtained from the files at Billings Senior High School.
These records were studied and each of the grades received by the stu¬
dents during the freshman and sophomore years was charted as a numerical
value from 4 to 1, with 4 being an A.

These grades were then placed in

more general categories of general math, algebra, geometry, English,
foreign languages, history, biology, vocational studies, humanities,
physical education, and business.
Tables were constructed showing the general course selections of
each sample at the freshman and sophomore levels.

When analyzing the

freshman course selections, the differences in the area of mathematics
are apparent.

(Table 3)

A large percent of the Lincoln freshmen had

enrolled in algebra while the majority of Lockwood freshmen were en¬
rolled in general math.

This may be explained by the fact that Lincoln

offered two levels of algebra, regular and remedial, while Lockwood
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offered only regular algebra.

The slower student from Lockwood had no

choice but to take the general math class, while had he attended Lincoln
he may have enrolled in the remedial algebra.

TABLE 3. A COMPARISON OF COURSE SELECTIONS MADE BY LINCOLN AND
LOCKWOOD STUDENTS AS FRESHMEN

Number enrolled
Lincoln
Course

General Math
Algebra
English
Foreign Languages
History
Science
Biology
Vocational Studies
Humanities

Lockwood

Total

Number

Percent
of total

Number

Percent
of total

53
101
154
50
30
124
20
94
38

6
72
78
33
17
58
20
30
24

11
71
50
66
57
47
100
32
63

47
29
76
17
13
66
0
64
14

89
29
50
34
43
53
0
68
37

-

Nearly twice as many Lincoln freshmen (66 percent of the total
sample population) had enrolled in a foreign language, as had Lockwood
freshmen.

Biology was not offered to the Lockwood freshmen.

Only in

the area of vocational studies did the Lockwood freshman outnumber his
Lincoln counterpart, and then by a two to one margin.

When comparing subject selections made by the two groups at the
sophomore level, some differences were obvious.

(Table 4)

The differ¬

ences in selection of a mathematics course at the freshman level were

18
evident in the sophomore selection.

Seventy one percent of the geometry

students were from Lincoln as a result of the high algebra enrollment
the previous year.

In the field of foreign languages, 63 percent of

those enrolled were from the Lincoln group.

Lincoln also contributed

80 percent of those enrolled in history and 73 percent of those in
humanities.

On the other hand, Lockwood contributed 68 percent of those

students enrolled in the general area of vocational studies.

No tests

of significance were made on the differences found in this data; conse¬
quently, the large percent differences on the small samples may offer a
distorted view unless this fact is realized.

TABLE 4. A COMPARISON OF COURSE SELECTIONS MADE BY LINCOLN AND
LOCKWOOD STUDENTS AS SOPHOMORES

Number enrolled
Lockwood

Lincoln
Course

General Math
Algebra
Geometry
English
Foreign Languages
History
Biology
Vocational Studies
Humanities
Physical Education
Business

Total

27
31
96
154r.
73
25
62
76
26
154
42

Number

Percent
of total

Number

Percent
of total

7
3
68
78
46
20
37
24
19
78
25

26
10
71
50
63
80
60
32
73
50
60

20
28
28
76
275
25
52
7
76
17

74
90
29
50
37
20
40
68
27
50
40

*
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An examination of the grade point averages of the two groups at
the freshman level revealed very small differences.
area,

(Table 5)

the mean G.P.A.'s were within hundredths of a point.

with different course titles were compared.
foreign languages.

Two areas

These were science and

The Lincoln science course was called Physical Sci

ence and the Lockwood course Earth Science.

The foreign language at *

Lockwood consisted of French, while at Lincoln French,
Latin were offered.

In each

Spanish, and

These differences were ignored.

TABLE 5.
THE MEAN G.P.A. AND STANDARD DEVIATION ATTAINED BY LOCKWOOD
AND LINCOLN FRESHMEN

Lincoln

Lockwood

Item

G.P.A.

S.D.

G.P.A.

S.D.

i.Q.

109.54

12.77

103.96

10.82

2.25
2.44
2.40
2.68
2.12
2.32
3.33
2.60
2.98

.90
1.31
.92
.87
1.06
.91
.87
.60
.71

2.17
2.38
2.34
2.65
2.23
2.70

.97
1.00
.85
.76
.97
.83

—

--

2.56
3.07

.63
.96

2.50

.83

2.45

.68

General Math
Algebra
English
Foreign Languages
History
Science
Biology
Vocational Studies
Humanities

Total G.P.A.
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By simple inspection of the raw data, one could see the superior¬
ity in achievement by the sophomores from Lincoln over that of their
Lockwood counterparts.

(Table 6)

This held true for all areas except

mathematics where the Lockwood student had a slight edge.

The degree of

difference ranged from a high of 1.17 grade points in history to a low
of .02 grade points in geometry.

The mean total G.P.A. difference was

.38 grade points, with Lincoln at 2.37 and Lockwood at 1.99.

When grade

point differences are compared in this manner, the reader must be aware
of the size of the sample involved.

A great difference of grade point

on a very small sample would not be as valid as a smaller difference on
a large sample.

TABLE 6. THE MEAN G.P.A. AND STANDARD DEVIATION ATTAINED BY LOCKWOOD
AND LINCOLN SOPHOMORES AT BILLINGS SENIOR HIGH SCHOOL
Lincoln

Lockwood

Item

G.P.A.

S.D.

G.P.A.

S.D.

I.Q.

108.81

12.86

100.37

10.91

1.71
1.50
2.53
2.27
2.52
2.58
2.28
2.69
3.11
2.35
1.70

.96
.41
1.19
1.04
1.01
1.00
1.01
1.10
.82
.72
1.01

1.85
1.89
2.55
1.53
1.94
1.41
2.14
2.45
2.36
2.01
1.65

.82
.93
.86
.83
.99
1.13
1.06
1.02
.74
.69
.82

2.37

.79

1.99

.66

General Math
Algebra
Geometry
English
Foreign Languages
History
Biology
Vocational Studies
Humanities
Physical Education
Business
Total G.P.A.
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In an effort to explain the difference in G.P.A. between the
groups, the results of IQ tests were noted.

The mean Lockwood freshman

IQ as determined by the Kulhman Anderson test was 103.96, as compared to
the Lincoln freshman mean IQ of 109.54, as measured by the Otis Beta
test.

This difference helped to confirm the difference noted between

the two sophomore groups where the Lockwood mean IQ was 100.37 and the
Lincoln mean IQ was 108.81, both measured by the Otis Gamma test.

Be¬

cause of this mean IQ difference, no attempt was made to compare the raw
scores for significant differences.

Rather, the analysis of covariance

was used which enables one to compensate for or neutralize the effect of
the mean IQ difference on grade differences.
Popham stated that analysis of covariance "allows the researcher
to study the performance of several groups which are unequal with regard
to an important variable as though they were equal in this respect."
(10:223)

In this study, the important variable determined to cause

inequality was that of IQ.
In this technique, the F value obtained was checked for signifi¬
cance at the five percent level.

To be significant at the five percent

level means that less than five percent of the cases would be different
as a result of chance.

Or to put it another way, if a difference was

found in the comparison of groups, the likelihood of this being by
chance is less than five percent.
The magnitude of the F value required to determine a significant
difference is determined by degrees of freedom which were in turn deter-
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mined by the number of groups being compared and the total number of
cases in the groups.

The size of the F value is determined not only by

the grades being compared, but by the size of the sample involved.

A

large grade difference in a small sample will yield a small F value, as
will a very small grade difference in a large sample.

When the F value

obtained from computation on the data is greater than that listed for
the situation (number of degrees of freedom), one may conclude that the
difference found is significant and cannot be attributed to chance.
The first field to be analyzed was that of mathematics which was
divided into general math, algebra and geometry.

In the math course, a

Lockwood mean of 1.85 was obtained as compared to the Lincoln mean of
1.71.

This data yielded the F value of .04, which is less than the 4.26

required for significant difference.

The algebra comparison showed

Lockwood mean to be 1.89, while the Lincoln mean was 1.50.

The F value

was found to be .15 with the F of 4.20 required for significant differ¬
ence.

In geometry, the Lockwood mean was 2.55, with the Lincoln mean

2.53.

With this slight difference, the F value of .64 was found.

F of 3.95 was required to show significant difference.

The

In general, no

significant difference was found in any of the mathematics courses, as
all F values were far below the level required for significant differ¬
ences.

(Table 7)
When comparing grades obtained in English (one of two required

courses), a Lockwood mean average of 1.53 was found as compared to the
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Lincoln mean average of 2.27.

When subjected to an analysis of covari¬

ance, the F value of 5.88 was obtained.

This F value is greater than

the required F value of 3.91, and one may conclude that the difference
found between the English grade means was significant and cannot be
attributed to chance.

TABLE 7. THE COMPUTED F VALUE AND THE F VALUE FOR SIGNIFICANCE IN
EACH AREA OF COMPARISON

Item

F value computed

General Math
Algebra
Geometry
English
Foreign Languages
History .
Biology
Vocational Studies
Humanities
Physical Education
Business
Total G.P.A.

Significant F value

.04
.15
.64
5.88 *
.05
.55
.32
.0009
3.60
2.53
.88

4.26
4.20
3.95
3.91
3.98
4.30
4.00
3.97
4.28
3.91
4.09

.49

3.91

* Significant difference

In the foreign language classification, the Lockwood average was
1.95 compared to the Lincoln mean of 2.52.

The F value of .05 was found

with the F of 3.98 required for significant difference.

A comparison

of history grades shows Lockwood with a 1.42 average and Lincoln with a
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2.58 average.

With the F value of .55 found and 4.30 required, no

significant difference was found.
A Lockwood grade average of 2.14 and a Lincoln grade average of
2.27 was found in biology.

Yielding the F value of .32 with 4.00 requir¬

ed for significant difference, none was found.

In the general field of

vocational studies, Lockwood with a mean of 2.45 and Lincoln with a mean
of 2.69 was found.

With 3.97 needed for a significant difference, the

F value of .0009 showed no difference not attributable to chance.
A comparison of scores in the humanities, Lockwood at 2.36 and
Lincoln at 3.11, yielded the F value of 3.60.

No significant difference

was found because the F of 4.28 was required.

Physical education, a

required course, showed Lockwood with a 2.01 average and Lincoln with a
2.35 average.

The F value of 2.53 was found but showed no significant

difference as 3.91 was required.
Lockwood with an average of 1.65 and Lincoln with an average of
1.70 in the business area contributed the F of .86.
was required for significant differences.

The F value of 4.09

None was found.

When com¬

paring the total grade point average (G.P.A.) of the two groups, Lockwood
students had a 1.99 G.P.A.

The Lincoln students had a 2.37 G.P.A.

When

subjected to computation procedures, the F value of .49 was found which
was not significant, as 3.91 was required for significant differences.

CHAPTER IV
SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The purpose of this investigation was to compare the academic
accomplishments of the Lockwood Junior High graduate and the Lincoln
Junior High graduate upon completion of his sophomore year at Billings
Senior High School.

Studies have shown that the graduate from the small

junior high will not likely perform as well as the graduate from the
large junior high school.

This inferior performance may be caused by

inadequate course offerings at the smaller junior high school.

Another

major cause may be the tremendous social change undergone by the small
school graduate.
The analysis of covariance was used to test for significant dif¬
ferences after the raw scores had been surveyed and the seemingly large
difference in IQ was noted.

In this technique, the difference in grade

averages which is caused by the differences in IQ is eliminated.

The

test of significance was conducted at the five percent level.
The test sample consisted of those Lockwood Junior High graduates
who had completed two years at Lockwood and had finished their sophomore
year in June of 1968 or 1969 at Billings Senior High.

The control group

was the Lockwood counterpart who had graduated from Lincoln Junior High.
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Findings

A comparison of grades attained by freshmen of each group showed
very little difference.

A difference limited to hundredths of a grade

point was found with neither group showing overall dominance.

The dif¬

ferences found in grade point averages of the sophomores showed a larg¬
er range.

The Lincoln G.P.A. was superior to the Lockwood G.P.A. in all

areas except mathematics.

The reader is reminded that the degree of

difference must be interpreted along with the size of the sample invol¬
ved.
In an attempt to explain the G.P.A. differences found, the mean
IQ of each group was noted.

As measured by the Otis Gamma test,

the

mean IQ of the Lockwood sample was 100.37 and that of the Lincoln sam¬
ple was 109.54.

Using these mean IQ scores as the control variable,

an analysis of covariance was carried out.
the areas was determined.

The F value for each of

Upon inspection of the F values, it was noted

that only in the area of English was there a significant difference in
the accomplishments of the Lockwood and Lincoln graduates when the IQ
difference was accounted for.

Conclusions

It was concluded that the differences found in the grade point
averages of the two groups were attributable to the difference found in
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IQ scores.

This was true for all areas except English, where a signifi¬

cant difference remained after deleting the effect of IQ differences.
It was further concluded that the Lockwood Junior High graduate
entering Billings Senior High will not achieve as well as his classmate
from Lincoln Junior High only in the area of English.

This was the only

area in which the Lockwood student had a distinct disadvantage as to
academic success.
In reference to findings of earlier studies made in this area,
which found the small school student at a disadvantage,

IQ differences

must be added to the list of possible causes of this condition.
No conclusions were made as to the cause of the difference found
in the mean IQ scores.
such conclusions.

The depth of this study was not adequate to make

In the area of course selection,

the Lincoln graduate

tends to be numerically dominant in the areas of foreign languages and
humanities, while the Lockwood graduate will likewise dominate the area
of vocational studies.

Recommendations

On the basis of the results of this investigation/ the following
recommendations were made:
1.

Additional studies should be conducted in this area and the

related areas of rural students transferring to urban educational sys¬
tems .
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2. Future studies in this area should be conducted on a longer
time scale of four to five years.

This should be carried out to insure

greater homogeneity from the Lockwood sample.
continue through the students'

The investigation should

senior year, not just the first year of

high school.
3. Future studies in this area should include the areas of moti¬
vation and attitude, participation in extracurricular activities, and
the home life of the student.

An attempt should be made to explain the

difference in IQ if one is found.
4. There should be closer cooperation between the department
heads at Lockwood Junior High with their counterparts at Lincoln Junior
High.

This should be true in all areas, but especially in that of Eng¬

lish where the differences in curriculum can be great.
5. Some provision should be made for the graduating Lockwood
freshman to visit Billings Senior High on a get-acquainted tour at the
time of pre-registration.
ingful.

This would make pre-registration more mean¬

This would quiet many doubts and fears of the strange new

school and give him something to look forward to rather than fear.
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TABLE 8. ANALYSIS OF COVARIANCE BETWEEN MATH G.P.A. FOR EACH GROUP WITH
IQ AS THE COVARIATE
Sum of squares
and products
Source of
variation

Degrees
of
freedom

VL

X

x^

Z Y

r-

L

v

2

Deviations about
regression
Degrees Mean
r 2 <Z xy)2 of
square
L y
■ ^x 2
freedom

Z

Among treat¬
ments ....

1

29.13

16.69

9.55

Among stud¬
ents trea¬
ted alike

25

1687.00

387.57

1997.86

1908.82

24

26

1716.13

404.26

2007.41

1912.18

25

3.36

1

Total....

Difference for testing among adjusted
treatment means

79.53

3.36

TABLE 9. ANALYSIS OF COVARIANCE BETWEEN ALGEBRA G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
SUIT of squares
anc products

Source of
variation

Degrees
of
freedom

r'
2.

x2

Z

xy

I y2

Deviations about
regression
Degrees Mean
r 2 (Z XY) of
square
l y
fT
x
freedom
2.

Among treatmen t s•.•.

1

55.75

48.28

41.82

Among students treated alike

29

1711.00

671.07

2467.86

2204.66

28

Totals....

30

1766.75

719.35

2509.68

2216.78

29

!
12.13

1

Difference for testing among adjusted
treatment means

78.74

12.13
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TABLE 10. ANALYSIS OF COVARIANCE BETWEEN GEOMETRY G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
Sum of squares
and products
Source of
variation

Degrees
of
freedoir

r
L

2
x
x

X

xy

y

L y

2

Deviations about
regression
Degrees Mean
r 2 (X xy)2
of
square
^y
V x 2 freedom
L

Among treat¬
ments ....

1

Among stud¬
ents trea¬
ted alike

94

10430.00 6033.38 11661.09

8171.00

93

Total....

95

10556.00 6021.38 11662.25

8227.52

94

56.52

1

126.00

-12.00

1.16

Difference for testing among adjusted
treatment means

87.86

56.52

TABLE 11. ANALYSIS OF COVARIANCE BETWEEN ENGLISH G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
Sum of squares
and products

Y

2

I y

r

2 £

X

X

X

Ly

U-J

Degrees
of
freedom

CM

Source of
variation

Deviations about
regression
x

v

L

Degrees Mean
square
freedom

y)2
2 of

x

Among treatTnpnts ....

1

2677.00 2290.50

1959.59

Among students treated alike

151

21907.00 10662.88 13463.29

8273.31

150

Total....

152

24584.00 12953.38 15422.88

8597.71

151

324.41

1

Difference for testing among adjusted
treatment means

55.16

324.41
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TABLE 12. ANALYSIS OF COVARIANCE BETWEEN FOREIGN LANGUAGE G.P.A. FOR
EACH GROUP WITH IQ AS THE COVARIATE
Sum of squares
and products
Source of
variation

Degrees
of
freedom

Among treatments....

1

Among students treated alike
Total....

LV

x2

I xy

I y2

Deviations about
regression
Degrees Mean
r 2 (I xy)2
of
square
1*
r x2
freedom
L

573.88

313.33

71

6370.75 3063.87

6699.68

5226.18

70

72

7422.00 3637.75

7013.01

5230.04

71

3.86

1

1051.25

Difference for testing among adjusted
treatment means

74.66

3.86

TABLE 13. ANALYSIS OF COVARIANCE BETWEEN HISTORY G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
Sun of squares
anc products
Source of
variation

Degrees
of
freedom

Among treatments....

1

Among students treated alike
Total....

I*2

I xy

Deviations about
regression
Degrees Mean
r y 2 f xy)2
of
square
V x2
freedom

Iv2 £

Z

565.25

306.25

23

4205.81 1202.75

2543.75

2199.80

22

24

5249.06 1768.00

2850.00

' 2254.50

23

1043.25

Difference for testing among adjusted
treatment means

5470

1

99.99

54.70

36
TABLE 14. ANALYSIS OF COVARIANCE BETWEEN BIOLOGY G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
Sum of squares
and products
Source of
variation

Degrees
of
freedom

Among treat¬
ments ....

1

Among stud¬
ents trea¬
ted alike
Total....

Lx

I xy

715.38

Xy

2

c

1v

Deviations about
regression
Degrees Mean
2 (I xy) of
square
T x
freedom
L

~r

204.38

58.39

60

9236.12 4340.50

6178.70

4138.89

59

61

9951.50 4544.88

6237.09

4161.44

60

22.55

1

Difference for testing among adjusted
treatment means

70.15

22.55

TABLE 15. ANALYSIS OF COVARIANCE BETWEEN VOCATIONAL STUDIES G.P.A. FOR
EACH GROUP WITH IQ AS THE COVARIATE
Sum of squares
and products
Source of
variation

Degrees
of
freedom

Among treat¬
ments ....

1

Among stud¬
ents trea¬
ted alike
Total....

r

L

x

2

I xy

V2.

2
v
y

Deviations about
regression
Degrees Mean
r 2 <1 xy)2
square
y
2 of
r x freedom
1

191.94

91.13

74

8438.00 3886.00

8253.61

• 6463.96

73

75

8842.25 4077.94

8344.74

6464.04

74

0.08

1

404.25

Difference for testing among adjusted
treatment means

88.55

0.08
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TABLE 16. ANALYSIS OF COVARIANCE BETWEEN HUMANITIES G.P.A. FOR EACH
GROUP WITH IQ AS THE COVARIATE
Suni of squares
anc products
Source of
variation

Degrees
of
freedom

I*

I»y

r

2

Zy

Deviations about
regression
Degrees Mean
r 2 d xy)
square
of
L y
v x1
freedom
Z

Among treatmp.nts....

1

122.56

187.31

286.30

Among students treated alike

24

2373.81

82.13

1664.66

• 1661.82

23

Total....

25

2496.37

269.44

1950.96

1921.88

24

260.06

1

Difference for testing among adjusted
treatment means

72.25

260.06

TABLE 17. ANALYSIS OF COVARIANCE BETWEEN PHYSICAL EDUCATION G.P.A. FOR
EACH GROUP WITH IQ AS THE COVARIATE
Sum of squares
and products
Source of
variation

Degrees
of
freedom

y
Z

x2

E

xy

y

2

z yv

Deviations about
regression
Degrees Mean
C 2 £ xy)
squar e
of
L y
2
r
z x freedom

Among treat¬
ments. . ..

1

2742.00 1081.69

426.81

Among stud¬
ents trea¬
ted alike

152

21936.00 3848.31

7664.13

6989.00

151

Total....

153

24678.00 4930.00

8090.94

7106.05

152

117.05

1

Difference for testing among adjusted
treatment means

• « •

46.28

117.05
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TABLE 18. ANALYSIS OF COVARIANCE BETWEEN BUSINESS G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
Suni of squares
anc products
Degrees
of
freedom

Source of
variation
Among treat¬
ments ....

1

Among stud¬
ents trea¬
ted alike
Total....

V
l

x^

I xy

ly2

Deviations about
regression
Degrees Mean
r 2 (I xy)
square
of
L y x T~
freedom
1

33.94

2.83

40

5686.56 2645.37

3688.24

•2457.62

39

41

6092.50 2679.31

3691.07

2512.79

40

55.17

1

405.94

Difference for testing among adjusted
treatment means

63.02

55.17

TABLE 19. ANALYSIS OF COVARIANCE BETWEEN TOTAL G.P.A. FOR EACH GROUP
WITH IQ AS THE COVARIATE
Sum of squares
anc products

Source of
variation

Degrees
of
freedom

V
2.

x^

I xy

I y2

Deviations about
regression
Degrees Mean
r 2 £ xy) of
square
y
fT
freedom
L x

I

Among treat¬
ments ....

1

2742.00 1237.69

558.75

Among students trea¬
ted alike

152

21936.00 8082.25

8156.88

5178.99

151

Total....

153

24678.00 9319.94

8715.63

5195.83

152

16.84

1

Difference for testing among adjusted
treatment means

34.30

16.84

