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CHAPTER 1
INTRODUCTION

As technology grows, -job opportunities also increase. Technicians
needed td fill these jobs must possess the ability to use both mind and
“hand in analysis, problem solving, and repair. As Alfred North White-
,'head (1, p. 3), a British educator, puts it: "Technical education
should turn out the pupi1 with something he knows well and something he
can do well. This intimate union of practice and theory aids both.5
The College of Science and Technology (COST) in Calabar, Nigeria, has
been striving to provide such technicians for industry; business, and
schools. However, many factors muSt be considered before fhe institu-
tion can produce the needed technicians. One such féctor is the stu-
dent's enro]imeht into a proper program that he or she has sufficient
prerequisite ski1js and potentials. A student in a geology technology
program, for'example, needs a strong background in mathematics,
science, andthgiiSh. |

The_prdper placement of a new student into a se]ecfed geology pro-
gram in fechnica] education coursework has been a crucial task for aca-
demic advisers. Allowing a sfudént to enroll in a geology program, if
his/her academic background'is weak in mathematics, science, and En-
glish language, could result in the student's failure to successfully
complete the‘cpurse. Hence, a comprehensive analysis of the beginning

student's ability in mathematics, science, and English may be needed by



the adviser to recommend appropriate courseworks for the student.
Statement of the Problem

Students with varied backgrounds in mathematiﬁs, science, and
English have enrolled in the geology technology department at the Co1-.
1egé'of Science and Techno]ogy, Calabar, Nigeria; The department of
geology needs to be properly ihformed as to the importance of a stu-
dent'svacadeMic achievement in secondary school (high school) mathemat-
ics, science, and English skills as they relate to his/her academic
-achievement in a geology program. Without sufficient information as
to the‘probable success‘of the student within a geo]dgy.program, among
other things, the student might enroll in a brogram and, being’unab1e
to comp]ete it due to a deficiency in mathemat1cs, science, and English

language, be forced to withdraw from the college.
Purpose of the Study

The purpose of this study was to study the relationship of stu-
dent's academic achievement in secondary school mathematics, science,
English and academic achievement in a geology technology program at the

College of Science and Technology, Calabar, Nigeria.
- Hypotheses of the Study

The hypothesé§ tested in this study, stated in the null form, are
as follows: | .

Ho (1) There is no significant relationship between secondary
school mathematics and a student's academic achievemenf in a §eology

program;



Ho (2) There is no sigﬁificant relationship between secondary
~ school science and a student's academic achievémentvin a geoTogy pro-
- gram;
| Ho (3) There is no signifitant relationship between secondary
 schoo1,Eng1{sh-and a student's academic achievement in a geology pro-
.gram;l |

_ Ho (4) There are no significant re]ationships among secondary
school mathematics, Science, English skills, and a student's academic
achievement in a geology program. These hypotheses lead to the re-
éearch questibh of the study: Are there significant correlations be-
tween a student's academic achievement in secondary schoo] mathematics,
sicnece, and English and his/her academic achievement in a geology pfo-

_gram?
Limitation of the Study

The study wés 1imfted to the graduates of 1979, in a geology pro-
Qram at the College of Scfence and Technology, Calabar, Nigeria.

Supporting iﬁformation and data were also obtained_from re1ated
research works in the Unifed States, especially from Oklahoma State

University, Stillwater.
Assumptions

- For fhe purpose of this study the fol]oWing.assumpfions were made:
‘1. That the gfading system uséd by each instructor at the Co]1ege
of Scienceland Technology, Calabar, is fundamentally the same.
2. That each student who failed to complete his/her course after

havihg-entered the College of Science and Technology contsituted a loss



to the individual, the college, and to society, unless the student had
transferred to another field that is more suitable to his/her abilities

and interests.
-Definition of Terms

The following terms are defined based upon the meaning and context
of the study:
Curriculum: Is a course of study in a school or university.

National Technical Programs: A national technical program is of-

fered at a number of Polytechnics and College of Technology leading to
a Nigerian Certificate of Education (NCE). .

Education: Is a process of'prdvidiné an individual student with
knowledge, skill, competence,:and desirable qualities of character and

“values for his benefit and for-the.benefit of mankind.

Secondary School: Is defined as a school which is recongized by
the Ministry of Education as providing instruction in an approved
curriculum and which complies with the Rules for Secondary Schools made
by the-Ministry.

Technical Institute: Technical institute is a post-secondary

school institution offering training for occupations in which emphésis
is p1aéed on the application of the functional aspects of mathematiés‘
and pHysica] sciences, or an officially designated, separate]y orga- |
bnized technical institute djvision of a four-year ihstitutibn. The |
primary purpose of a technical institute‘is training for an objective

‘other than the_Bache]or;s degree (2).

Technical Education: Is a planned sequence of classroom and lab-

oratory experiences at the post-secondary level designed to prepare



persons for a c1uster of job opportunities in a specialized field of
technology. The program of instruction normally includes the study of
the underlying sciences and supporting mathematics inherent in a tech-
nology; and of the methods, skills, materials, and processes commonly
used by the services performed in the techno]ogy. A planned sequence
of study and extensive knowledge in a field of specia]izétion is re-
quired in technical education, including competency in the basic com-
munication skills and related general education. Technical education
prepares for the occupatibna] area between the skilled craftsman and
the profeésional.person (3).

The College of Science and Technology Grading System: The College

of Science and Technology grading system is to be understood to mean
the actual grades (scores) for all mathematics, science, and English
courses taken during the academic year in the College of Science and
Technology. For the purpose of this study, mathematics, science, and

English grading was quantified as follows:

A (Excellent) 4.00
B (Very good) . 3.00
C (Average) 2.00
D (Poor pass) - 1.00
F (Failure) 0.00

West African School Certificate: The West African'School Certifi-

cate means a certificate awarded by the West African Examination
Council.

School Certificate: School Certificate is another name for the

West African School Certificate. The certificate is awarded upon the

~ successful completion of class-five-school and in passing the West



African School Certificate Examination.

Technica1 Training: Is provided throUgh part-time and full-time

courses which vary in length according to the subject.

Academic Achievement: Will refer to the grade point average (GPA)
of the students based on a four-point scale: A = 4.0; B = 3.0; C = 2.0;
D=1.0; F =0.0. |

Communication Skill: Is defined here as the ability to have good

command of oral and written English.
COST: Is used here to mean the College of Science and Technology.

Entry Level GPA: In this study, entrykieve1 GPA grade point aver-

age means the admission grade point average obtained in the West African
School Certificate Examination used for admission purpose into the ge-
ology program at the College of Science and Technology, Calabar. Math-
ematics, science, and English scores are thé'variab1es used in this
study. |

Science: Includes biology, chemistry, and physics.

Geology Technology Program: Is referred here to mean the techni-

cal coursework in which geology is the core subject area.

Null Hypothesis: Is a statement that there is no significant

difference between the variables under analysis.

T-test: Means test difference émong means of two or several
groups.

"R'"-test: Means a.test of multiple cofre1ation.

Fisher's t-test: Méans.test difference between several variables

developed by>A.‘R. Fisher.

Correlation: Measure of the relationship among variables.

Multiple Correlation: Is test differences among means of two or



.more groups with one dependent and two or more independent variables.
Scattergram: Here is used to mean a scattered diagram showing
correlation.
Sample: Means a (smaller) groupvof caréfu]]y selected units from

a defined 1arger group.



~ CHAPTER 11
REVIEW OF LITERATURE

Recent studies in technical education in the United States indi-
cate that mathematics and communication skills are among the top ten
areas of studies that co11egé graduates need 1mprovement. Hénce, educa-
tional expefts believe that no technical specialty program (curriculum)
is effecﬁive]y b]anned wfthout substantial breadth in mathematics,

" science, and general education. These courses are important because
mathematics and science are regarded as the foundation for specialty
courses in any technical discipline. In addition, mathematics and
science promotes and supports further education of the individual tech-

nician.
Mathematics and Science

Several studies have been conducted concerning the re]étionship
between selected subjécts, such as mathematics and e1ecfronics, reading
ability ahd‘mechanica1 ability, but no studies have been found by the
researcher concerning the re]atfbnship of méthematics, science, English
and a geology program.

Bradén and Roney (4, p. 6) in stating the specifics to describe a
formal. progfam of occupational studies at the associate degree level
cited that mathematics and sciences are integral part of earth science

programs .



Ulam (5, p. 4) indicated "that the development and use of mathe-
matical tools were a_prerequisite'to the development of present-day
technology." |

Venables (6, b. 439) explores the necessity for a variety of levels
of mathematics courses within a technical college.

According to Briggs (7, p. 4) "a technician of any category re-
quires a certain level of mathematics. Certainly not the highest level,
but a substantial 1eye1 1s.required.“

Roney (8) stated that

One of the arguments advanced for using existing courses
rather than designing new ones is based on the taint of spe-
cialization. Courses must be pure. Mathematics must be alge-
bra, trigonometry, or calculus; physics must be traditional
physics, not applied mechanics; and chemistry must be general

chemistry rather than industrial chemistry (p. 79).

A profeSsdr at Princeton University'once wrote: "No one can pre-
vent mathematics from being occasionally app]ied” (9, p. 38). His con-
cept here does not aftempt to contradict Roney's concept of applying
"pure" mathematics and science within a technical program, but he sup-
ports that if mathematics is uSed>within a technical curriculum, it
should be put to practical use during the learning process and, to some
extent,.on—the—job process of the technician.

Greenwood (10, pp. 107-108) made an investigation to predict the
academic success in the Technical Curricula 6f three Community Colleges
in New York, and the result of his study_indicatéd that: "An adequate
mathematical background is an important factor in academic success in
technician curricula.”

Greenwood further stated: "However, just what constitutes an ade-

quate mathematical background, and how important a factor it is will be
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found to vary in different curricula and in different colleges"(108).

Brown (11, p. 8) indicated that high school (secondary school)
grades correlate with success about as well as any other variables
being examined. The evidence further shows that for success in the
college of engineering, aptitude in the science and mathematics is nec-
essary.

Brown further stated that: "These results may not necessarily apply
to technical institute students. Their aims are different from those
of éngineering freshmen. Their educational program is also different"
(p. 9).

Both science and mathematics have personal reflection upon the
life of individual learner. Rauff (12) puts it in a different dimen-
sion in citing the importance of physical sciences and mathematics on
the average life attainment of the student

Every so-called course must be a blend of mathematics and

sciences. We should expect the mathematics teacher to

present the -rudiments of logic, the biologist to illustrate

the rudiments of algebra and combinational analysis, the

geologist to have the knowledge of mathematics, physics,

chemistry and biology. As mathematics and science instruc-

tors, we have the personal responsibility to see that these

skills are taught vigorously and continuously by the edu-

cational community in order to reflect upon the life of

individual learner (p. 2).

Applications of geology in the practice of engineering are devel-
oping so rapidly and, in general geological applications and tech-
niques require academic mathematics, biology, physics, and chemistry.
The development of conceptual mathematics could not ruin the students'
ability in a geology program. Academic mathematics could include the

following catégories: real arithmetic with particular emphasis on the

order of operations; basic algebra of polynomials and first degree
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Tinear equations; use of formulas; formulation of algebraic sentences
to solve applications, and mensuration. Chemistry is an essential tool
for the study of the earth's chemistry, geochemistry. Goldschmidt (13)
described geochemistry in the following terms
~The primary purpose of geochemistry is on one hand to

determine quantitatively the composition of the earth and

its parts, and on the other to discover the laws which con-

trol the distribution of the individual elements. To solve

these problems the geochemist requires a comprehensive col-

lection of analytical data on terrestrial materials such as

rocks, water, and the atmosphere; he also uses analyses of

meteorites, astrophysical data on the composition of other

cosmic bodies, and geophysical data on the nature of the

earth's interior. Physics, chemistry, biology, and mathe-
matics in fact play a major role in his geological studies

(p. 1). |

Bruner (14, p. 31) is wide1y known for his statement of the hy-
pothesis, "any subject can be taught effecti&e]y in some intellectu-
ally honest form to any child at any stage of development." Some cur-
riculum designers believe that mathematics ahd sciences should be
waived in ceftain fields of technician education. However, this con-
cept might result in poorer academic achievement in a geology program.

~As Sand (15, p; 3) pointed out: "The facf that very young chil-
dren can learn relatively difficult aspects of science, mathematics,
and other subjects provides at best an incomplete answer to the ques-
tion of whether they shoﬁ]d learn them."

Harris (16, p. 27) in his study, hypothesized that "the success
in a two year technical program (college of technology equivalent) is
dependent upon -the number of secondary school mathematics and science
courses." The results 1nd1cated that two characteristics were ac-
cepted as significant indicators of two-year technical program pref-
erence. Of these two, one of the characteristics that was accepted as

a significant indicator was secondary school (high school) mathematics
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- and science courses taken in secondary school. Harris shows that the
mathematics and science background showed a clear indication to deviate
from the expected values in the manner predicted, that is, the fewer
the number of mathematics and science courses the greater the probabi1-
ity of two-year technical program selected.

The Wilson Examination Panel in Science and Mathematics (17)
stated

One solution used to improve students' ability in their
coursework due to an inadequate background in mathematics,
science and communications is to offer pre-technology pro-
grams. These programs are designed to prepare secondary
school students to meet their entrance requirement of the
college -of technology programs. The existence of these pre-
technology programs is viewed by the fact that too many stu-
dents entering geology programs in the college of technology
were ill-prepared for the demands and rigors of these pro-
grams. They were extremely weak in mathematics, sciences,
and most of all, in their ability to express themselves,
both orally and in written communications (p. 2).

Tinnell (18) also shows concern with the area of realizing that
mathematics is essential for success within a technical program. His
study "examined the relationship between selected student entry para-
meters and achievement in an e1ectroméchanica1 technology program at
Oklahoma State University" (p. 22).

Tinnell (18) concluded that-

On the basis of these results one could concludé that high

- school background in mathematics would offer the most prom-

ise as a tool for identifying potentially successful stu-

dents for electromechanical technology (p. 22).

Heller and Roy (19) concluded that

For some time now, therekhas been talk of the new phys-
ics, the new chemistry, the new biology, and the new mathe-

matics, and curriculum reform in these fields is beginning
to have far-reaching effects on education in his country

(p. 5).

What else could be done if the college of technology would find
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it difficult to determine the students' ability in geology programs
based upon the students i11-prepared previous knowledge of mathematics,
science, and English skills as an 1ntegra1 part of the program. Ac-
cording to Francis Chase (20) of the University of Chicago
No one can follow the evolution of the curriculum pro-

ject in biology, physics, mathematics, and chemistry with-

out becoming aware of the fact that, taken as a whole, these

studies incorporate philosophical concepts that have radi-

cal applications for educational objectives, curriculum the-

ory, the practice of teaching, and organization and adminis-

tration of schools (pp. 15-17).
The studies of the relationship between mathematics, sciences, and the
students; ability in a geology program could reflect emerging, though
not yet clearly enunciated, concepts of the nature of students and how
they 1earn,'and of the nature of knowledge and its uses. These con-
»cepts of re1atfonships between science, mathematics and geology pro-
grams would lead into another important concept: the relationship be-
tween geology and‘its related fields of study. In the planning and
development of the "geo1ogy“ technical curriculum, planners have
attempted to emphasize the under1ying unity and the unbroken inter-
relationships of the earth sciences with even‘other areas which are
non-sciences.b Geology relates to astronomy, meterorology, oceanography
and physical geography. Chemical and physical properties and pro-
cesses, and mathematical relationships were considered to be basic in
fami]iariiing the student with the natural processes which play impor-
tant roles upon life itself. | 7

Reyno]ds and his committee (21, p. 6) believe that "science is a
basic and important aspect -of man's intellectual endeavor." They fur-

ther indicated

It is also the basic underlying our technology as well as
our increasingly frequent biological manipulations. Educa-
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tion in science cannot, therefore, be apart from the social
and cultural turbulences which seem certain to be the char-
acteristics of the next few decades. Accommodations with
these forces and the continuing self-development of science
programs will demand new designs for progress in science
education (pp. 7-9).

Margolis (22) remarked

Of all the educational subsystems in Nigeria, techni-
cal/vocational is the most difficult to translate into Amer-
can terms because it may be very hard to convert the program
into academic equivalencies. This is true because the in-
tent of this training is to meet the ever-shifting manpower
needs in Nigeria. Basically, there are two levels of tech-
nical education. Both levels have the goal of preparing
students for certificates showing that they have met exter-
nal qualifications. Nigeria has to set up an inguiry panel
for recommendations and improvement of its educational sys-
tem with emphasis on technology, probing the relationship
between mathematics, science, and oral and written communi-
cation skills (pp. 49-52). -

The government of Nigeria has sponsored a survey of the Nigerian
educational system in conjunction with the Reference Committees on
Secondary School Education, Teacher Training, and Technical Education,

and a report entitTed, Investment in Education: Report of the Commis-

sion of Post-secondary School Certificate and Higher Education in Ni-
geria, was issued -in 1960 (23). The approach to developmental task
of the Committee was based on the concept that by 1980 Nigeria would
be |

. a nation of some 82 million people, with industries,
0il, and a well-developed agriculture; intimately associa-
ted with other free African countries on either sides of
its borders; a voice to be listened to in the Christian and
the Moslem worlds; with its traditions in art preserved and
fostered and with the beginnings of its own literature; a
nation which is taking its place in technological civili-
zation, with its own airways, its organs of mass communica-
tion, its research institutes (pp.52-53).

Another report, Federal and Regional Manpower Needs, sponsored by
the Federal Government and undertaken by the Federal Advisory Commit-

tee on Technical Education and National Technical Programs, was
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issued in 1962. Aa s result of this report, the network of vocational
and technica]vtraining programs were developed, consisting of post-
primary trade schools, technical institutes, and colleges of tech-
nology. The courses in technica]bschoo1s have been extended frém two
to three years, aﬁd an additional half year has been required in areas
(for example, laboratory technician, radiology technician, and nurs-
ing technician). The committee concluded that "mathematics, science,
and English could be the center force for success fn a technical pro-
gram."

The Report of the Commissibn on Post-school Certificate and Higher

Education (25) entitled, -Investment in Education (Federal Ministry of

Education, Lagos, 1960), stated

In deciding on the pattern of technical education we
have been guided by the following principles: (1) It must
produce enough children with post-secondary education to
satisfy the nation's needs for high-level manpower. (2) It
must be properly balanced as between primary, secondary and
post-secondary education. (3) It must narrow the gap be-
tween educational opportunities in the North and the South,
without producing an unbalanced education system in the
North. It must include adequate areas of science, mathe-
matics, and English Ski]]Sv?p.'12). ‘

But there is another consideration to be noted and that is stated
thus by Oyelese (26)

Africa has been rather fortunate to have the Entebbe
workshops. We are in the forefront of the experiments going
on in various parts of the world in the teaching of the "New
Mathematics." In the past our ideas for the development of
education came to us through Britain; and although develop-
ments are being made in Great Britain at the present time,
it would normally have taken several years for these ideas
to reach the English-speaking countries in Africa. Now we
do not need to lag behind; we can move forward together, and
to advance in technology, the relationship between mathemat-
ics and science must be strongly developed and followed up
(pp. 93-94). '

The committee concluded that science and mathematics should be
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strengthened, modernized and better adopted to the needs of students
who show special ability or aptitude in science, and that two new
courses be deve]oped,vone in biological science and one in physical
science, for students whose needs are hot well served by existing
courses but whom the values of science, and mathematics as parts of
general education, should not be neglected.

At present the technical schools in Nigeria are considering tech-
nical education as integral parts of the total education process; it
"reconstructs" the country. It is observed that the science learned
is very much up-to-date 1abofatory science and related to Nigeria's
environment and keeping with modern scientific knowledge considering
the Nigeria's local apparatuses and mathematics as their basis.

Taiwo (27) indicates that

EVer African ethnic group has its own peculiar materi-

als that await scholars who may wish to study any kind of

education in-African society. Yoruba mathematics and Ibibio

"ritual” science are good examples. Local science and

mathematics materials are practical and unlimited in scope.

In technology simple rules could be formulated to suit the

technical application of modern civilization based upon lo-

cal materials in Nigeria (p. 8).

The Fayetteville Technical Institute (28) in North Carolina has
found that

Recruitment of qualified students with adequate back-
ground in mathematics, science, and communication skills

is becoming an increasingly difficult task. Great numbers

of students are applying for entrance into the fields of

technology; but after carefully testing and counseling

many of them fail to meet the minimum admissions require-

ments established by the college and accreditation agen-

cies (pp. TE 1-3).

Boudreau (28, pp. TE 1-3) indicates that "there is nothing sacred

about finishing an associate degree curriculum in two years, if it

takes three years or if it takes four years to complete this require-
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ment" this does not matter as long as the end result is that the stu-
dent succeeds ir his chosen field.

Not only has the concern for the technicians' background in mathe-
matics, science, and communication skills been of primary importance
in both secondary school and technical institute remedial courses or
even during the geology coursework itself, but this concern continues
even beyond{graduation when the technician is working in industry or
business.

Because mathematics and science in any technical institute are
the nucleus of the program, "genuine" curriculum must be considered in
terms of its relationship in the curriculum and position with mathe-
matics, science, auxiliary, and general education. According to
Roney (8), six basic rules must be followed if any program-curriculum
is to meet the demanding and enthusiastic interest of the students.

The development of curriculum does not only depend upon the needs
of the individual student, but also on the need of the individual
school and society. The central academic loads of mathematics, sci-
ence, and English vary in accordance with a particular program.

In Roney's (8) rules -

The curriculum should have at least 30 credit'hours of spe-

cialized course work in the field of specialization and from

15 to 20 credit hours of mathematics and science. The tech-

nical speciality should be introduced in the first term by

one or two major courses. Mathematics and science courses

should be coordinated with technical courses whenever possi-

ble, to introduce concepts as they are needed. Auxiliary

technical courses should be included to broaden the stu-

dents' understanding of the technology. Provision should

be made for either individual or small group problem work

during the final term to promote independent thinking and to

test each individual's comprehension of the total curriculum
content. The total class and laboratory load for students
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should not exceed 30 hdurs per week and should not include
more than 5 courses requiring extensive outside prepara-
tion (p. 12). :

Roney's curriculum design concept is widely accepted and used in
many accrédited and non-accredited schools in the United States and
even in other countrieé including Nigeria, but precautioh should be
taken in order that the curriculum satisfies both the technician and
society needs.

Briggs (7) indicatés that

Mathematics for the student of modern technoloay, therefore,
is not an end in itself but rather a means to a desired goal.
It is taught principally for its contributive value to the
student, rather than to support the intrinsic beauty of
mathematics itself (p. 5).

If these basic rules are properly followed at the College of Sci-
ence and Technology, the curriculum will be improved along with the
proper allocation of mathematics, sciences, and communication within

the curriculum.
Geology and its Auxiliary Courses

Tomikel (29) states

Earth science should not be ignored for its interrela-
tionship with biology, chemistry, and physics. Today the
big three still dominate the science curriculum and per-
haps they should since these are basic studies for all
scientists regardless of narrow discipline.

Since earth science is an interdisciplinary subject and
since it is taught at an intermediate Tevel in high school
the teacher must somehow see that his students get instruc-
tion and experience in the tool subjects of earth science.
Chemistry cannot be ignored since it cannot be separated
from astronomy, the origin of minerals, composition of
rocks, the earth's interior, weathering, the atmosphere,
fresh water, and oceanography.

Physics and the laws of physics are inseparable from
geologic processes. The general topics usually included in
detail in earth science textbooks are geology, physical ge-
ology, astronomy, meteorology, and oceanography.
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Mathematics, physics, and chemistry are treated as tools of

the earth scientist (p. 45).

Cessac (30) stated

Although the study of mathematics is absolutely essen-

tial to the acquisition of a true scientific training and

although at the same time, the study of physics and chem-

istry calls for a sound training in mathematics, the experts

taking part in the Abidjan meeting decided to discuss only

the problems raised by the teaching of physics, chemistry,

and biology, since the organization and development of

mathematics teaching raise no special problems (p. 51).

Richardson (31) indicated

Traditionally physics and chemistry have been consid-

ered as desirable, even essential, courses for students who

planned to study science in college; there is currently con-

siderable effort to identify early those students who have

a high level of ability and to encourage them toward scien-

tific careers such as earth sciences (p. 2).

There are many who maintain that the fields of physics and chem-
istry do make a significant contribution to general education of the
student. Those courses that place a heavy emphasis upon preparation
for college seem to discourage many students and, as a result, are not
elected by a very large percentage of them. Thus the contributions to
genera1 education are limited, and there is a growing suspicion that
much potential talent is being Tost through poorly taught courses in
physics, bio1ogy,'chemistry which lead to the study of geology as a

field of specialization.
Communication Skills

As Eng]ish is the language of instruction at the College of Sci-
ence andﬁTechno]ogy, Calabar, Nigeria, the ability to function we]]»
in oral, written, and spoken English is necessary. Proficiency in

‘English is one of the prime factors in a geology program at the
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college. ‘Students who have been using English as a second language

in instruction fof less than the number of years required to complete
the program may encounter a lanquage problem in technical courses,
geology in particular, depends upon a rapid increase in reading, writ-
ing, and comprehension skills.

Does reading have an educative value then? Quoting from F. W.
Parker (32)

Reading in itself has no educative value, it does not

give rise to a succession of educative acts any more than

does seeing, hearing, or touching, the value of reading in

education depends entirely upon the educative subject pre-

sented, and upon the intensity of the conscious acts. The
educative value of reading, then, depends upon what is read

and upon how it is read (p. 3).

Alfred S. Lewernz (33) a statistician in the Educational Research
Division of the Los Angeles City Schools, makes the following state-
ment

I am convinced that a lot of failure in high and post-
secondary schools is due to sheer lack of attainment of

proper levels of reading comprehension on the parts of stu-

dents. I believe it is important to know what grade level

of reading comprehension attainment is necessary on the

part of students in order to study successfully accepted

texts in science, math, and other subjects which involve

reading (pp. 54-55).

The relevance of education for employment arises, therefore, from
better educated labor and a technology that requires it. The educa-
tional skills of spoken and written communication, analytical tech-
niques, knowledge of society and one's role in it and skill in human
relations are all vital as skills of particular occupations. Hence
culture and vocation are inseparable aspects of humanity.

A number of educators héve designated success in English as pre-

requisite to the study of physical science, geological science and

mathematics.



21

Turse (34) said that
‘General English marks may give a clue to the effective

use of language in business education 1ike in other pro-

gram's transcription, but they do not give much clue to the

pupils' potential resourcefulness in learning, recording,

interpreting geological symbols or data. Therein, probably

lies the chief weakness of English skill as a predictive

instrument (p. 21).

In support of Turse's.concept of "combined factors" as a predic-
tive measure‘of a studentfs success in any program, one could conclude
that the importance of motivation, application, and academic interest
is hefeby emphasized in contrast with heaSures of so-called intelligent
parameters including mathematics, science, and communication skills.

Recent étudies ef Michigan State University indicated that three
out of four students were unable to recount the structure and major
content of a well-organized lecture. _This and other studies for the
same intent indicate that students generally have a lack of listening
skills, Ih addition, a majorify'of students in college lack the ebi1—
ity to express.themse1ves grammatically, literately, and precisely for
vgreater effecfiveness, perSonaT confidence and social awareneés. The
~study further showed that writing, reading, speaking and listening are
1n§eparab1e parameters which-are necessary to develop and deepen know-
ledge Qf purpese, objectives, and function of learning (35, p..9).

The Wilson Examination Panel in Science and Mathematics sub-com-
mittee (17) conducted a study designed te identify the relationship
existing betweenwEng1ish lenguage skill and scholastic achievement.
Findings of the study revealed that English ability and scholastic
achievement are highly interrelated.

The committee further reported that they found that English lan-

guage skills made in any academic program are significant and that
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they tend to become the medium of communication in any program.

The Wilson Science and Mathematics Committee (17) in their 1974
Report-to the College of Science and Technology, Ca]abar, Nigeria,
remarked | |

| If 'sound' and 'adequate' correlation between science,
mathematics, and communication skills are established with-

in a geology program, the department of .geology will be

able to produce the needed number of technicians needed for
the State (p. 6).

Summary

From the review of the literature, one must conclude that there
is evidence that academic ability, as measured by the previous back-

ground in selected subject areas (mathematics, science, and communi-

‘cation skills) may predict achiévement in geology even though the need
can be seen that mathematics, science, and Enalish skills do play an
important -part in the role of a technician. This research will study
the re]ationship between the students' background in mathematics,
science, English, and their overall success within the geology program
offered at the College of Science and Technology, Calabar, Nigeria,
and will also attempt to determine (by correlation) if a weak back-
ground in mathematics, science, and English will affect the academic

performance of afétudent.



CHAPTER TIII
METHODOLOGY

This chapter will consider the methods used to determine the re-
lationship between the selected subject matter areas, mathematics,
science, and Ehg]ish and academic achievement in a geology program at
the C011ege of Science and Technology, Calabar.

Data for seventy-two ?tudents were collected to be qsed in this
Study. - These students represenfed all graduates for the year 1979.

Only those §tudents whose transcripts included grades 1h mathe-
matics,.science, and English lanquage and had‘comp1eted all geology
course work at the College of Science and Technology were selected
for this study. The usual population was composed of fifty-four stu-
dents, and these represented members which not only had considerable
background.in mathematics, science, and English, but also had little
or no background in mathematics, science, and English before they were
admitted into the ged]ogy program at the COST, Calabar. Of the fifty-
four students, twenty-seven had considerable background in mathemat-
ics, science, and English. Another group of twenty-seven students at
the same Tevel in the geology technology program was selected to rep-
resent t?ose students who had less background in mathemdtics,‘science,

and Eng]fsh but were admitted probationally into the same program.

23
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Statistical Method

As mentioned in the introduction, the data was made up of 54 qrad-
uates of.the College of Science and Technology, Calabar, Nigeria, but
information on "technical" and statistical method was derived from
resource literature from Oklahoma State University, Stillwater, Okla-
homa .

It must be remembered that all statistical data are affected by
a multiplicity of factors which may obscure the meaning of the rela-
tionship among observed variables. Karl J. Hé]singer (36) for example,
found that tﬁe correlation between secondary (high) school and college
(university) grades was .612, as a result doubtless due in part to the
mentality of the student. However, many other factors such as age,
interest, sex, ambition, health, perseverance, attendance, and inter-
nal drive contribute also to the observed correlation. Ability as
measured by grades'is thus a variable made up of a larger number of
other variables, and the correlation found is sometimes doubtful mean-
ing so far as causes are concerned.

In analyzing the variables to determine their relationship one
could run analysis of variance to determine the difference in the
whole group before the t-test could be run to determine where the
existing difference, if any, lies within the variables. Another pos-
sible method could be to run a t-test using two variabTes at a time to
determine the existing difference among them. Rather the study took

a simplier method: to use the multiple correlation method to determine

.the re1ation$h1p between the variables. By this technique a coeffi-
cient (R) was computed as shown in Table VII. It should be recalled

that before the multiple correlation was successfully achieved the r
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(single correlation coefficient) was established and since the geology

program variable was held constant, the analysis was approached using

the following groups:

1.
2.
3.
4.

Mathematics/geology program relationship;
Science/geology program relationship;
English/geology program relationship;

Mathematics, science, English/geology program relationship.

For the purpose of this study, the Pearson product-moment corre-

lation designated r, was used to provide information regarding the re-

lationship between each group, for instance, the relationship between

mathematics and geology was determined first, followed by science and

geology, English and geology, finally, mathematics, science, English,

and geology. The "multiple correlation" parameter was used to deter-

mine the relationship among the whole group.

In

this study, the values of r and R were calculated using the

following formulas:

r

£XY - (#X) (£Y)

Xy = "
,/(fxz-sf_xzz)(zvz-g_uz)
n : n

where rxy = correlation coefficient between X and Y

X represents mathematics or science or English grades

Xy

n.

Yl

R

y.

X-IXZX3 =

~sum of cross products of deviation for X and Y

number of observed samples, n = 27 in each group

represents the whole group, considered as one whole

rzyx] + r2yx2 + rzyx3 - 3(ryx]) (ryxz)'(ryx3)

2
1 -r x]xzx3
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where Ry.x1x2x3 = coefficient of multiple correlation between

Y and a combination of X] X, and X

s 2, 3
ryx] = the product-moment correlation coefficient between Y and X1
ryxé = the product-moment correlation coefficient between Y and X2
ryx3 = the product-moment correlation coefficient between Y and X3
r

X XoXq = the product-moment correlation coefficient between X],

X and X

2, 3

As it is shown in Table VII, a correlation of .4930 is, of course,
an index of a strong relationship among the three variables, mathemat-
ics, science, and English, even though their relationship and strength
of correlation to each other are not all the same.

The nQ]] hypothesis was rejected if the calculated value of r was
greater than the table value at'the .01 level. Table VII of Chapter IV
shows the values of r and R as related to each group. If the calcu-
lated value of r was statistically significant between the .01 and .05
levels with degree of freedom (d.f) = N - 1 in each level then the
hypothesis was or was not rejected depénding upon the value of r and
the significance level. Fisher t-test was used to test the null hy-
pothesis. |
2

Tables I to VI were used to compute the six quantities, X, Y, Y,

XY and Y‘Y, needed in order to calculate r and R.



TABLE I

SECONDARY SCHOOL GPA IN MATHEMATICS, SCIENCE,
ENGLISH AND GPA IN GEOLOGY
- TECHNOLOGY PROGRAM

Number of _

Students Geology Mathematics Science English
1. 2.99 1.50 1.55 1.50
2 2.33 2.23 2.30 2.23
3 2.27 2.15 2.10 2.15
4. 2.88 1.00 1.50 1.67
5 3.23 1.65 1.65 1.65
6 2.30 1.65 1.00 1.65
7 2.72 2.00 2.00 2.00
8 2.50 1.65 1.00 2.65
9 2.16 1.65 1.00 1.65
10 2.50 2.00 2.00 2.50
1 2.52 1.00 1.50 1.00
12 2.56 1.50 1.00 1.50
13 2.33 2.50 1.00 2.00
14 2.58 2.50 2.50 2.50
15 3.28 1.65 1.00 1.00
16 - 3.44 2.00 2.10 1.05
17 2.06 1.50 1.30 1.50
18 2.78 2.00 2.15 1.00
19 3.73 2.50 1.00 1.50
20 2.43 2.65 2.65 2.65
21 2.00 2.00 2.00 2.00
22 1.31 2.00 2.00 1.00
23 2.69 1.50 1.40 1.50
24 3.49 1.00 1.00 1.00
25 3.22 1.50 1.00 1.50
26 1.82 1.00 1.50 1.00
27 2.40 2.50 2.00 2.50
28 2.10 1.00 -- 2.65



TABLE I (Continued)
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Number of

Students Geology Mathematics - Science English
29 2.00 1.13 -- 1.34
30 2.51 2.43 2.12 --
31 3.00 -- 1.50 1.00
32 2.70 2.00 -- 1.65
33 3.10 2.41 1.99 --
34 2.50 -- 1.44 2.00
35 1.55 1.52 -- 1.52
36 -- 2.00 1.53 1.7




STUDENTS WITH HIGHER GPA IN MATHEMATICS,
SCIENCE, ENGLISH AND GPA IN

TABLE II

GEOLOGY PROGRAM

29

Geology Mathematics,
Student Program Science, En-

Number GPA Mathematics Science English glish Average
1 2.99 1.50 1.55 1.50 1.52
2 2.33 2.23 2.30 2.23 2.25
3 2.27 2.15 2.10 2.15 2.13
4 2.88 1.00 1.50 1.67 1.39
5 3.23 1.65 1.65 1.65 3/65
6 2.30 1.65 1.00 1.65 1.43
7 2.72 2.00 2.00 2.00 2.00
8 2.50 1.65 1.00 2.65 1.77
9 2.16 1.65 1.00 1.65 1.43
10 2.50 2.00 2.00 2.50 2.17
11 2.52 1.00 1.50 1.00 1.17
12 2.56 1.50 1.00 1.50 1.33
13 2.33 2.50 1.00 2.00 1.83
14 2.58 2.50 2.50 2.50 2.50
15 3.28 1.65 1.00 1.00 1.22
16 3.44 2.00 2.15 1.00 1.72
17 2.06 1.50 1.30 1.50 1.43
18 2.78 2.00 2.15 1.00 1.72
19 3.73 2.50 1.00 1.50 1.67
20 3.73 2.50 1.00 1.50 1.67
21 2.00 2.00 2.00 2.00 2.00
22 1.31 2.00 2.00 1.00 1.67
23 2.69 - 1.50 1.40 1.50 1.47
24 3.49 1.00 1.00 1.00 1.00
25 3.22 1.50 1.00 1.50 1.33
26 1.82 1.00 1.50 1.00 1.17
2.40 2.50 2.00 2.50 2.33

N
~




TABLE III

CALCULATION OF X, Y, XY VALUES
OF MATHEMATICS/GEOLOGY

30

Number EX1 £X$ £Y £v° £X]Y
1 2.2500 7.3610 4.0350
2 2.2500 8.9401 4.4850
3 6.2500 5.7600 6.0000
4 1.0000 8.2944 2.8800
5 2.7225 5.2900 3.7950
6 4.0000 4.0000 4.0000
7 1.0000 3.3124 1.8200
8 4.0000 7.3984 5.4400
9 6.2500 5.4389 5.8250

10 4.0000 6.2500 5.0000
11 2.7225 6.2500 4.1250
12 4.0000 1.7161 2.6200
13 2.2500 6.5536 3.8400
14 1.0000 12.1801 3.4900
15 6.2500 6.6546 6.4500
16 4.9729 5.4307 5.1959
17 2.7225 10.7584 5.4120
18 2.7225 4.6656 3.5640
19 4.6225 5.1529 4.8805
20 1.0000 6.3504 2.5200
21 6.2500 13.9129 9.3250
22 2.7225 10.4329 5.3295
23 ~4.0000 11.8336 6.8800
24 2.2500 4.2436 3.0900
25 7.0225 5.9049 6.4395
26 4.0000 7.7284 5.5600
27 2.2500 10.3684 4.8300
= 27 48,7800 94.4804 70.5200 192.0474 126.8314
£x, 2% £Y £Y? £X,Y




TABLE TV

CALCULATION OF X, Y, XY VALUES

OF SCIENCE/GEOLOGY

31

Number X, x5 £y £Y° £X,Y
1 1.6900 4.6345
2 2.4025 3.7660
3 2.2500 4.8000
4 2.7225 4.3200
5 4.0000 2.3000
6 1.0000 ©4.0000
7 2.2500 2.7300
8 4.0000 5.4400
9 1.0000 2.3300

10 1.0000 5.0000
M 4.0000 2.5000
12 2.2500 2.6200
13 1.0000 2.5600
14 4.6225 3.4900
15 6.2500 6.4500
16 4.4100 5.3510
17 1.0000 3.2800
18 4.0000 2.1600
19 4.6225 4.7670
20 1.0000 3.7800
21 1.0000 3.7300
22 7.0225 5.3295
23 1.0000 7.3960
24 5.2900 2.6780
25 1.0000 6.4395
26 4.0000 5.9770
27 1.9600 3.2200
N = 27| 43.2500 76.7425 | 70.5200 [192.0474 111.0565
£X, £% £y £¢° PAN
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TABLE V
CALCULATION OF X, Y, XY VALUES OF
ENGL ISH/GEOLOGY
Number | 2X, x5 £ £x° £X,Y
1 2.2500 2.6915
2 2.2500 4.4850
3 6.2500 6.0000
4 2.7889 4.8096
5 2.7225 3.7950
6 4.0000 4.0000
7 1.0000 2.8200
8 4.0000 5.4400
9 4.0000 4.6600
10 6.2500 6.2500
11 7.0225 6.6200
12 1.0000 1.3100
13 2.2500 3.8400
14 1.0000 3.4900
15 6.2500 6.4500
16 4.9720 5.1959
17 1.0000 3.2800
18 2.7225 3.5640
19 4.6225 4.8805
20 1.0000 2.5200
21 2.2500 5.5950
22 2.7225 5.3295
23 1.0000 3.4400
24 2.2500 3.0900
25 7.0225 6.4395
26 1.0000 2.7800
27 2.2500 4.8300
= 27 | 45.8000 85.8468 | 70.5200 |192.0474 116.6105
£X, zfxg £Y £y? £,




TABLE VI

CALCULATION OF Y', Y, Y'Y VALUES OF MATHEMATICS,
SCIENCE, ENGLISH/GEOLOGY

Number 23 £y? £y £y° £Y'Y
1 2.1609 3.9543
2 2.3104 4.5448
3 5.4289 5.5920

4 1.9321 4.0032

5 2.0449 3.2890
6 4.0000 4.0000
7 1.3689 3.4900
8 4.0000 5.4400
9 3.3489 2.1294
10 4.7089 5.9250
1 3.1329 4.4250
12 2.7889 2.1294
13 1.7689 4.2639
14 1.0000 3.4048
15 6.2500 6.4500
16 5.0625 5.2425
17 1.4884 4.0016
18 2.0449 3.0888
19 4.5369 4.8351
20 1.3689 5.9168
21 2.7889 2.1877
22 2.7225 5.3295
23 2.4584 6.2291
24 2.0449 2.9458
25 7.0225 6.4395
26 2.9584 2.1877
27 . 1.7689 4.2826
N = 27| 45.9500 82.9607 | 70.5200 |192.0474 118.6404

2y, £y £Y £y? £y'y




CHAPTER IV
FINDINGS

This research studied‘the relationship of students' academic
achievement in secondary school mathematics, science, English, and
academic achievement in geology technology at the College of Science
and Technology, Calabar, Nigeria, to determine if there was: (1) a
statistically significant relationship between secondary school mathe-
matics level GPA and the GPA earned in geology technology courses at
the College of Science and Techho]ogy (COST), Calabar; (2) a statisti-
cally significan; relationship between secbndary school science 1e§e1
GPA and the éPA ;arned in geology technology courses at the COST,
Calabar; (3) a statistically significant re1ationship between secon-
dary school English Tevel GPA and the GPA earned in geology technology
courses at the COST,vCa1abar, and (4) a statistically significant re-
lationship among secondary school mathematics, science, English Tevel
GPA and the GPA earned 1n_a geo1ogy program at the COST, Calabar.

Although there are other methods of determining whether or not
the relationship among the aforementioned variables, the Pearson pro-
duct-moment coefficient of correlation was used. The 'simple' and
'multiple' correlation factors (r, R) respectively were used to deter-
mine the relationship of students' aéadeﬁic achievement in secondary
school mathematics, science, English and academic achievement in ge-

ology technology at the College of Scienée and Technology, Calabar.
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The t test of significance developed by R. A. Fisher, was used to

determine whether or not the null hypothesis could be rejected.

The results of the study are shown in Table VII.

TABLE VII

COEFFICIENT OF CORRELATION R-TEST RESULTS OF
MATHEMATICS, SCIENCE, ENGLISH/GEOLOGY

Subject Area r

R Hypothesis Disposition
Mathematics/Geology 0572 --- Not Rejected
Science/Geology .2489 R Not Rejected
English/Geology 3762 --- Not Rejected
- Mathematics, Science, English/
.4930 Not Rejected

Geology L4210

In each case the rejection levels were 0.01 and 0.05

Although statistically significant relationship exists among

mathematics, science, English and a geology program, it was seen that

English, as a single parameter, has a strong relationship in the study

of geology. Table VII illustrates the r value which indicates the

relationship between two variables, for example, mathematics and ge-

ology. As it is shown in the table, mathematics, science, and English

combined, show statistically significant relationship with geology,

" hence the results of the study are summarized as follows:
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1. The students' secondary school mathematics grades showed a
significant correlation with geoloqy technoloqy at the 1% level, but
was insignificant at the 5% Tevel, the hypothesis was not rejected.

2. The students' secondary school science grades showed a sig-
nificant correlation with geology technology at both 1% and 5% levels.

3. The students' secondary school English grades showed a sig-
nificant correlation with geology techno%ogy at both 1% and 5% Tevels.

4. Mathematics, science, and English showed statistically sig-
nificant correlation with geology technology at both 1% and 5% levels.

Although the cqrre1ation coefficient and’significance levels are
.necessary in testing the null hypothesis, they may offer Tittle to
educators in actually providing a visual concept of the relationship
among the selected subject matter areas, mathematics, science and Eng-
1ish. Scattérgrams were developed and are presented in Figures 1
through 4 to show how statistically significant the variables are cor-
: re]ated.

In Figure 1 the scattergram shdws the correlation between the
entry level mathematics GPA and the COST geology GPA. Apart from at
a Tower level GPA the relationship percentile ranks up to 47%. In
Figure 2 the scattergram 1ﬁdicates 56% correlation between the entry
level science GPA and the geology GPA. The difference in this case is
seen at the two extremes of the GPA of each predictive parameter. In
Figuré 3 the correlation is significant indicating a stronger (75%)
relationship between the entry level English GPA and the COST geology
GPA. In Figure 4, the correlation scattergram indicates the highest
pefcentage (85%) correlation. This then should indicate to adminis-

trators and faculty at the College of Science and Technology, Calabar,
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that a strong background in secondary school mathematics, science, and

English is a beneficial parameter in predicting students' academic

achievement in geology technology.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The problem with which this study was concerned was that the de-
parfment of geology at the College of Science and Technology (COST),
Calabar, Nigeria, needs to know if there is a statistically significant
re]ationship;between a student's background in secondary school (high
school) mathématics, science, English and his/her academic achievement
in the geology program offered at the COST.

This chapter includes a summary of the study, conclusions, and

recommendations.
Summary

The purpose of this research was to study the relationship of
stgdents' academic achievement in secondary school mathematics, sci-
ence, English, and academic achievement in geology technology at the
Co11ege of Science and Technology, Calabar, Nigeria.

Data on the seventy-two students were obtained from the personal
files in the Principal's Office of the College of Science and Tech-
nology, Calabar, Nigeria, but information on "technical" and statisti-
cal methods were derived from resource literature at Oklahoma State
University, Stillwater, Oklahoma.

In analyzing the variables, mathematics, science, English, and

geology, to determine if there was a statistically significant rela-

42



43

tionship among them, thé Pearson product-moment coefficient of corre-
lation was used. The fsimp]e' and 'multiple’ correlation factors
(r, R) respectively were used to determine the relationship of stu-
dents' academic achievement in secondary school mathematics, science,
English, and academic achievement in geology technology at the College
of Science and Technology, Calabar, Nigeria.

The t-Test of significance developed by Fisher, was used to deter-
mine whether or not the null hypothesis could be rejected.

The result of the study indicates that mathematics, science, and
Engiish combined show statistically significant relationship with ge-

ology.
Conclusions

The results of this study indicate that the relationship among
secondary school mathematics, science, English GPA and geology tech-
nology GPA were stafistica11y significant. This relationship was sig-
nificant at'both 1% and 5% levels. The null hypothesis was not re-
jected. An examination of the scattergram in Figure 4 reveals that
these variables are "predictors" in identify%ng potential and success-
ful students for the geology techno]ogy program, because the coeffi-
cient Of‘corré1ation (in compérisbn) is so distinguished that the con-
clusion which can be drawn’is that‘there is a statistically signifi-
cant relationship among mathematics, science, English and academic
achievement in a geology techho]ogy program at the College of Science
and Technology, Calabar, Nigeria. These variables are not good "in-
dicators" of students academic achievement in a geology program, but

they are good "predictors." For example, a student with a secondary
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school GPA of 2.5 appears to‘be more successful in terms of geology
GPA than the 1.0 GPA student.

The study seemed to show that mathematics, science, and English
could effectively be used to predict students' academic success in a

-geology technology program.
Recommendations

Since the results of this study indicate that strong relation-
ships exist among secondary school mathematics, science, English GPA
and the student's achievement in a geology technology program, it is
recommended that the Department of Geology Technology at the College
of Science and Technology use the findings in this study to advise new
and present geology technology students.

Further studies could be conducted concerning some other vari-
ables, such as the mode of instruction, use of curriculum materials,
the structﬁre of mathematics, science, and the English materials,
‘motivation, interests, and health as they relate to students' aca-
demic success in geology technology at the College of Science and

Technology, Calabar, Nigeria.
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c/o International Student Office
OkTahoma State University
Stillwater, Oklahoma 74074

June 13, 1980

The Secretary
College of Science and Technology
Calabar, Nigeria

Dear Sir/Madam:

-1 am working on my Master's Degree at Oklahoma State University. As

a part of my thesis, I am doing a study of the relationship of stu-.
dents' academic achievement in secondary school mathematics, science,
English, and academic achievement in geology technology at the College
of Science and Technology, Calabar, Nigeria. Would you please "pull-
out" and send to me from the College general result files the 1979
students' grade point average in mathematics, science, Enalish, and
geology.

It would be more helpful if two sets of data from your personal files
would represent: 1) all your 1979 graduates whose transcripts include
grades in mathematics, science, and English, and this group should
represent the group which members had considerable background in
mathematics, science and English before they were admitted into the
geology program at the College of Science and Technology (COST),
Calabar, and 2) all your 1979 graduates who had 1ittle or no back-
ground in mathematics, science, and English but were admitted proba-
tionally into the same geology program at the COST.

Thank you for your cooperation.

Sincerely,

Umoren W. Umoren



APPENDIX B

RAW DATA FROM THE COLLEGE OF SCIENCE AND
TECHNOLOGY, CALABAR, NIGERIA

51



" College of Science and Technology
Calabar, Nigeria
July 26, 1980

Mr. Umoren W. Umoren
Oklahoma State University
Stillwater, Oklahoma USA

Dear Mr. Umoren:
We are pleased to furnish you with the following data for your re-

search study for your Master's Degree at Oklahoma State University,
Stillwater:

No. of :

Students Geology Mathematics* Science* English*
1 2.99 1.50 1.55 1.50
2 2.33 2.23 2.30 2.23
3 2.27 2.15 2.10 2.15
4 2.88 1.00 1.50 1.67
5 3.23 1.65 1.65 1.65
6 2.30 1.65 1.00 1.65
7 2.72 2.00 2.00 2.00
8 2.50 1.65 1.00 2.65
9 2.16 1.65 1.00 1.65

10 2.50 12.00 2.00 2.50
1 2.52 1.00 1.50 1.00
12 - 2.56 1.50 1.00 1.50
13 2.33 2.50 1.00 2.00
14 2.58 : 2.50 2.50 2.50
15 3.28 1.65 1.00 1.00
16 3.44 2.00 2.10 1.05
17 2.06 1.50 1.30 1.60
18 2.78 2.00 2.15 1.00
19 3.73 2.50 1.00 1.40
20 2.43 - 2.65 2.65 2.65
21 - 2.00 2.00. 2.00 2.00
22 1.31 2.00 2.00 1.00
23 2.69 1.50 1.40 1.50
24 3.49 1.00 1.00 1.00
25 3.22 - 1.50 1.00 1.50
26 1.80 1.00 1.50 1.00
27 - 2.40 2.50 2.00 2.50
28 2.12 1.00 -- 2.65
29 2.00 1.13 -- 1.34
30 2.51 2.43 2.12 --

31 3.00 -- 1.50 1.00
32 2.70 : 2.00 -- 1.65
33 3.10 2.41 1.99 --
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No. of

Students - Geology Mathematics* Science* English*
34 2.50 -- 1.44 2.00
35 1.55 1.52 -- 1.52
36 -- 2.00 1.53 - 1.71

*Entry Level GPA.

We hope the data will help you in your research. We wish you good
luck.

Truly yours,

Etim J. Okon
(Secretary)
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