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I. INTRODUCTION 

 

1 

 The main objective of this project is to provide computer-aided instruction service 

in the elementary statistics laboratory. The aim is to increase the students' knowledge of 

statistics and statistical techniques, and to help them gain confidence in their knowledge 

by solving and analyzing statistical problems via interactive dialogue with the computer. 

Since this computer-aided instruction is designed to be used by nontechnical personnel, 

i.e., students in elementary statistics courses, it is written in lay terminology.

 The basic elements of a topic with illustrative examples will still be presented in 

lectures, assigned readings and exercises, and progress-accessing examinations. The 

laboratory which accompanies the course is the only part to be computerized. At the 

present, this laboratory consists of solving and analyzing additional exercises similar to 

those presented in class with emphasis on topics which are not covered well in the text. 

 The approach in the laboratory is tutorial with few lectures presented.

In spite of this array of help, some students still lack confidence in solving and analyzing 

problems. It is hoped that Computer-Aided Instruction (CAI) will aid in alleviating some 

of the problems, since CAI is more personalized and interactive, and more demanding of 

the student in that full attention is required. Also, CAI material might have some 

acceptable educational flair strong enough to attract and hold the students' interest rather 

than just repeat classroom work or be perceived as a dreary process of drill and practice.
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II. BACKGROUND

WHAT IS COMPUTER-AIDED INSTRUCTION?

Computer-aided instruction is defined in this project to mean the use of computers to aid 

teachers and students in the educational process. It utilizes such functions as presenting 

problems, guiding a student's thinking by asking questions, and evaluating performance. 

It may be thought of as a form of human-machine interaction whose goal is the efficient 

learning of a desired curriculum(9). In this project, the curriculum is elementary statistics.

The CAI designer or instructional programmer will find that there are several decisions 

which must be made when preparing course material for the computer. These include:

1. Selection of the appropriate media device for the presentation of the curriculum

2. Control of the sequence of elements within the curriculum

3. Control of the rate of the presentation

4. Concurrent recording of the learning behaviors

5. Inclusion of decision mechanisms that determine the rate

and sequence by which curriculum elements are presented to each student(10).

There are two general approaches the instructional programmer may take in CAI. The 

first is the machine-directed approach in which the various alternatives and paths through 

an instructional area are programmed into the machine. In this approach, there must be a 

predetermined model of the needs of the student and existing methods by which the 

computer can evaluate the student's current state of knowledge. In addition, the machine 
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The second general approach is the student-directed approach in which the sequence of 

materials presented is altered only at the request of the student. Included in this approach 

are such things as information retrieval and library functions, learning by discovery and 

experimentation, simulation and gaming, data reduction and conversational computing. 

The machine-directed approach has received more research attention and actual utiliza-

tion than the student-directed approach. Machine-directed CAI will be used in this proj-

ect.

THE POTENTIAL OF COMPUTER-AIDED INSTRUCTION

Computer-aided instruction is becoming increasingly viewed as a valuable asset in the 

educational arena. One of the first educators to recognize the potential of CAI was Stol-

urow, who in 1969 saw it as possessing the capability to: (1) individualize instruction, (2) 

conduct educational research under controlled conditions and at the same time collect 

detailed records on student performance, and (3) assist educators in the development of 

instructional materials.
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APPENDIX A

GRAVITY THEORY

Gravity exploration is based on Newton's law expressing the force of attraction 

between two particles in terms of their masses and separation (Dobrin, 1976). This 

law of gravitation which defines this attraction is stated as: F=Gm1m2
              r2

where  F=force of attraction between m1 and m2 due to gravity

 G=universal gravity constant

 m1=mass of the earth (considered concentrated at its center)

 m2=mass of particle on earth's surface

 r=radius of the earth

(Nettleton, 1976)

The force F which represents the force of gravity is not the measurement that is 

used in exploration. In exploration, the acceleration of a body resulting from that 

force is the conventional quantity used to measure the gravitational field acting at 

any given location (Dobrin, 1976). This acceleration can be derived from Newton's 

Second Law of Motion:

F=m2a

where  a=acceleration of the body due to gravity
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The acceleration is then: a=F   =   Gm1
        m2           r2
      (Nettleton, 1976)

Gravity meters are designed to measure variations in the weight or force of gravitational 

attraction on a constant mass caused by changes in the gravitational field. These changes 

in the gravitational field can be attributed to variations in density of the subsurface 

materials. It is lateral variation in this gravitational attraction that will indicate the pres-

ence of anomalous high or low density mass distributions. Materials that are more dense 

cause a stronger gravitational pull than those that are less dense. The unit of measurement 

for the acceleration of gravity is called the gal and is equal to 1cm/sec. The normal 

gravitational acceleration on the surface of the earth is approximately 980 gals. Since we 

are measuring only small differences in gravitational acceleration of the earth's field in 

exploration, the milligal, which is equal to 1/1000 of a gal is used.
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