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ABSTRACT

The purpose of this study was to determine, through experimentation, if a

structured, conceptual method of instruction, combined with assigned structured

supplementary examples of computer program routines would produce higher test scoies

and better written programs than the traditional lecture and demonstration methods of

instruction.

A quasi-experimental, pretest-posttest control group, design was used in the

study. The population consisted of students enrolled in the BASIC computer-programming

courses taught in Technological and Adult Education Department (TAB) at the University of

Tennessee. The sample for the initial study was comprised of the 22 students attending the

two sections of the course TAB 5150 during the Spring quarter, 1987. The study was

replicated in the first session of the Summer quarter with a sample of 19 students attended

the same course TAB 5150.

Fifteen supplementary aid examples and four instruments were developed for this

study; (a) the demographic survey, (b) the knowledge test, (c) the final exam, (d) and the

program checklist.

The data were collected and then analyzed using the t-test to determine if there had

developed a significant difference in students' achievement and programming skills

between the experimental and control groups.

The major findings of this study included:

1. In the initial study, students' pretest-posttest mean-gain scores were

significantly higher for the experimental group than that for the control group. However,

in the replication study, no apparent significant difference was found between the two

groups.
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2. In the initial study, the students' ability to read and trace the flow of a program

was significantly better for the experimental group than that of the control group.

However, the replication study did not produce the same result.

3. At the end of the study and its replication, there was no significant difference

in programming skills between the experimental and the control group.

It was concluded, that the lecture and demonstration method of computer-

programming language instruction, supplemented with assigned structured aid examples,

does not significantly enhance students' achievement and programming skills any more

than the traditional lecture and demonstration method alone.
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CHAPTER I

INTRODUCTION

There has been only a short 12-year history of the use of microcomputers in

education since its emergence in 1975. The demand for and growth in the use of

microcomputers has been tremendous since 1980. "Though a recent invention, computers

are fast becoming a part of everyday life" (Wiggins, 1984, p. 1).

Educators believe that computer programming is an important skills to today's

technological society. Furthermore, it has been the hope and expectation of many

educators, psychologists, and computer scientists that computer programming can be a

powerful mean by which children can develop their problem solving skills (Ehrlich et al.,

1984). Thmking and problem solving skills would be reflected in other disciplines such as

mathematics and science as well as computer science (Kurland et al., 1984).

Educators have stressed the integration of computer education and computer-

programming courses into the school curriculum. It is believed that computer literacy,

specially computer programming, gives students a greater chance to find employment in

todays schools and computer market (Ehrlich et al., 1984). Educational microcomputer-

programming courses at the university, in Colleges of Education, Business, Engineering,

and Home Economics has been stressing the needs and demands for computer

programming. They are providing courses to teach computer programming and computer-

programming applications.

Since research has established that different approaches to teaching differ in

effectiveness, there is a need to determine the most effective, reliable, and productive

approach to teaching computer-programming language courses. What best motivates

students to produce good computer programs that are correct, understandable, and reflect
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the structure of the problems the programs represent, is not well documented in the

literature.

Statement of the Problem

Lecture and demonstration methods of instruction used in computer-programming

courses do not appear to develop adequate conceptual relationships between the instruction

and actual programming projects without significant anxiety. The problem may be related

to how hands-on interactive experience with the computer in writing programs is

coordinated with the lecture and demonstration methods and term-project development

Problem-solving skills and their relation to a creative attitude seem to be poorly developed

in most programnung instruction. Will a structured approach utilizing these concepts

increase the level of understanding to produce more complete and creative programs?

Purpose of the Study

The purpose of this study was to determine, through experimentation, if a

structured, conceptual method of instmction, combined with assigned structured

supplementary examples of computer-program routines, would produce higher test scores

and better written programs than the traditional lecture and demonstration methods of

instruction.

The objectives of this studv were to:

1. Compare the performance, based on pretest-posttest gain scores, between

students who received supplementary BASIC programming exercises, in addition to

traditional instruction, and those who received traditional instruction alone.



2. Compare the quality of the programs written by students who received

supplementary BASIC programming exercises, in addition to traditional instruction, with

those who received traditional instruction alone.

Theoretical Basis of The Study

This study is based on the premise that students leam best when they are actively

participating in the learning process. Assigned structured exercises, developed and

provided to students, should give them a chance to (a) read computer-language programs,

(b) understand good programming techniques, (c) see how computer language syntax and

statements fit into a complete computer program, and finally (d) develop a hands-on

experience with lower anxiety, high motivation, and better programming skills.

Many instructional theorists suggest that individuals have their own learning style

and can leam best when the learning is based on and directly related to the learner's

experience and participation, and when there is some choice concerning personal behavior

(Walter, 1981, p. 281). Woodworth and Scholosberg (1954), in their studies of

experimental psychology, found that students best leam a skill through practicing that skill

and seeing the result of their work. Lucas and Thompson (1974), in his comparative

study, tended to support the idea that more participation in the learning process by the

leamer is a feasible and productive alternative to the lecture and discussion instructional

technique.

Anderson and Faust (1973, p. 429), using research evidence available in the field

of motivation and anxiety, concluded:

Anxious students (and, presumably, very strongly motivated
students, no matter what the exact nature of the motivation) will do best
in instmctional programs allowing them to master each component skill
thoroughly before proceeding and in which standards of performance
are made very clear.



McKeachie (1963) said many educators believe anxious students do best in a

highly structured learning environment which reduces their anxiety level because they then

know what is expected of them.

Students learning computer programming should be exposed to stmctured

practical exercises that serve as concrete models, and reflect techniques of good

programming. Students learning a computer-programming language must acquire specific

concepts, facts, rules, and skills that help them to understand and conceptualize syntax,

statements, and programs. Chand (1978) noted that drill and practice is a well accepted

technique for learning new material and is essential in the process of learning the art and

craft of computer programming. Walter (1981, p. 184) noted that:

^e activity provides a contest and source of feedback and
conditioning. Interpersonal feedback about consequences, when paired
with clear criteria, serves a negative feedback function enabling
participates to focus lightly on learning objectives. This negative
feedback is positively reinforced because knowledge of results leads to
improved performance and an intrinsic sense of acWevement.

Bohl (1978, p. 124) stated that programmers who study program listings of

well-documented code produced by skilled programmers can leam much about coding from

them.

Some theoretical notions about learning and the leaming process, as cited, and

which research seemed to support, provided the theoretical framework of this study. They

are as follow:

• Lower anxiety students have a higher performance rate than highly anxious

students.

• Problem-solving and computer-programming language skills are best acquired

and strengthened through practical experiences.



• "Strong motivation facilitates learning and performance when the desired

behavior is already established or can easily be acquired" (Anderson and Faust, 1973, p.

428).

• "Programmers can leam much by studying examples" (Bohl, 1978, p. 123).

• Feedback is an important activity in the learning process.

Null Hypotheses to be Tested

1. There is no significant difference in the performance of students who received

Supplementary aid examples, as reflected by the pretest-posttest mean-gain scores, and

those who received the traditional lecture and demonstration instruction only.

2. There is no significant difference in the general conceptual understanding of

students who received supplementary aid examples, as reflected by the mean-gain scores

from part 1 of the pretest-posttest, and those who received the traditional lecture and

demonstration instruction only.

3. There is no significant difference in the debugging ability of students who

received supplementary aid examples, as reflected by the mean-gain scores from part 2 of

the pretest-posttest, and those who received the traditional lecture and demonstration

instruction only.

4. There is no significant difference in the ability to read and understand a

computer program flow of students who received supplementary aid examples, as reflected

by the mean-gain scores from part 3 of the pretest-posttest, and those who received the

traditional lecture and demonstration instruction only.

5. There is no significant difference in the quality of programs written by students

who received supplementary aid examples, as determined by the final projects mean scores,

and those who received the traditional lecture and demonstration instruction only.



6. There is no significant difference in the performance of students who received

supplementary aid examples, as reflected by the posttest mean scores, and those who

received the traditional lecture and demonstration instmction only.

7. There is no significant difference in the performance of students who received

supplementary aid examples, as reflected by the mean scores of the final exam, and those

who received the traditional lecture and demonstration instruction only.

Population

The target population of this study consisted of students enrolled in the

Department of Technological and Adult Education (TAE) computer-programming language

courses. However, the sample for this study was comprised of the students attending the

TAE 5150 course during the Spring quarter, 1987 and first session of the Summer quarter,

1987. There were two sections of TAE 5150 taught during the Spring quarter, 1987 and

two sections of the same course taught during first session of the Summer quarter, 1987.

The two sections taught during the first session of the Summer quarter, 1987, served as the

sample for the replication study. The number of students enrolled in each course section is

shown in Table 1. All sections of TAE 5150 were taught by the same instructor.

The TAE 5150 course description. "Microcomputer operations and
educational applications (3) Operating procedures and programming
techniques. Hands-on experience in operating common
microcomputers, writing, debugging, and running educational
programs" (U.T. Graduate Catalog, 86-88)

Design of the Study

The research design used for this study was the quasi—experimental pretest-

posttest control group design. According to Campbell and Stanley (1963), this design was

considered to be one of the better quasi-experimental designs for use with experimental and

control groups. The design is represented by the following diagram;
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TABLE 1

Student Enrollment in TAE 5150 and Class Assignment to Control or
Experimental Group During Spring and Summer Quarters, 1987

Term Section Group N Percent

Spring, 1987 73980 Experimental 14 63.6
73993 Control 8 36.4

TOTAL 22 100.0

Summer, 1987 40327 Experimental 11 57.8
40330 Control 8 42.2

TOTAL 19 100.0



01 X 02 03 04

01 02 03 04

Notations:

01 = A written pretest that measured students' initial knowledge of BASIC
programming language and demographic survey.

X  = The treatment (supplementary aid examples) on BASIC programming
instruction supplied to the experimental ̂ oup.

02 = A written posttest that measured students' knowledge of BASIC
programming language administered in the sixth week of experiment. It
was the same as the pretest.

03 = The final exam, which measured students' knowledge of BASIC
programming language at the ninth week of the quarter. It was similar
in format to the knowledge test.

04 = The term project (final program), which measure student programming
skills.

Due to the limitation of the number of computer-programming courses taught, and

the number of students enrolled in these courses, a large sample of students and courses

could not be obtained. The two available classes (control group and experimental group)

were selected and served as the sample for the study. Since, this study could prove to have

weak external validity, replication of the study was conducted. Two TAE 5150 classes

taught during the first session of the Summer quarter, 1987, served as the sample for the

replication study.

Statistical Analysis

The study was conducted using two groups that were not related other than being

participants in two sections of the same course. Data that were used were the pretest to

posttest gain scores, the final test scores, and the scores of the term project. The data from

all the three parts (1,2, and 3) of the pretest to the three parts of the posttest gain scores,

were also collected and analyzed. The teaching method served as an independent variable.
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The dependent variables considered in this study were: Pretest-to-posttest gain scores,

final-examination scores, and scores on the final projects. The t-test was chosen to test the

null hypothesis.

Delimitations

This study was delimited to examining students' achievement and programming

skills. The supplementary aid examples were developed to be used as a supplement to the

experimental teaching method. In addition, this study examined the impact of two

instructional methods for teaching the BASIC programming language.

The population of the study was delimited to all the students enrolled in the two

sections of the course TAE 5150 at the University of Tennessee during the Spring quarter,

1987, and the 19 students enrolled in two sections of the same course TAE 5150 during the

first session of the Summer quarter, 1987.

Limitations

The inability to random sample a large student population attending computer-

programming language course(s) was a severe limitation. Although, the study was

replicated, the findings of the study were limited in generalizability to the population of the

students enrolled in the TAE 5150 at the University of Tennessee.

Definition of Terms

BASIC: An acronym for Beginners All-purpose Symbolic Instruction Code, a

computer programming language.

Lecture and demonstration method of instruction: A modified form of

traditional lecture teaching style combined with demonstrations of commands, statements.



and routines of the BASIC language on the microcomputer. Feedback from students

during instruction determine the pace of instruction.

Microcomputer: A computer whose main central processing unit (CPU) is a

microprocessor. This computer, usually desktop in size, includes the main unit with CPU,

memory and disk drives, a keyboard for entering data, and a TV-like monitor for

displaying information.

Supplementary aid examples: Structured programs that were developed by

the researcher to reflect techniques of good programming, serve as a concrete model, and

provide opportunities for students to have more hands-on experience.
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CHAPTER II

LITERATURE REVIEW

The review of the related literature for this study was conducted using three

different search techniques:

1. Computerized search of several data bases that related to this research; (a) The

Computer Database, (b) Microcomputer Index, (c) Educational Resources Information

Center (ERIC), (d) Dissertation Abstract International, and (d) National Technical

Information Service (NTIS)

2. A manual search through available books and journals at The University of

Tennessee Libraries.

3. Personal contacts, especially materials supplied by the researcher's

professors.

Although the search was extensive, there was minimal related literature in the area

of teaching computer-programming languages. This may be attributed to the short history

in the area of teaching computer-programming languages using the microcomputer.

Justification for the Study

In spite of tremendous achievement in hardware development
and the advances in producing educational software, there has been
comparatively litde basic research on how to teach computer
programming (Mayer, 1982, p. 6).

In the primitive research already done, there were contradictory conclusions

concerning the best methods of teaching computer programming and how children and

adults leam computer programming. Computer programming has not enjoyed a long
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history of instructional research like other fields such as mathematics and science (Mayer,

1984).

If educators are to determine how students leam computer programming, the best

methods to teach computer programming, and how to use the computer efficiently and

effectively, more research has to be conducted to expand the body of knowledge in the

area of computer programming. As stated by Borg and Gall (1983) in Wiggins (1984, p.

9):

The major re^on for educational research is to develop new
knowledge about teaching and learning and administration. The new
knowledge is valuable because it will lead eventually to the improvement
of educational practice (Borg and Gall, 1983, p. 4).

Most of the existing educational research on teaching about computers and

computer programmmg has dealt with computer-aided instruction versus traditional

methods of instruction (Wiggins, 1984). Research in the area of hands-on experience,

required assignments, and stmctured approaches to teaching and learning computer

programming are minimal. Therefore, research from other related disciplines was

examined.

Survey of Recent Research

Problem Solving

Computer programming has been incorporated into school curricula at all levels,

in part due to the belief by many educators that computer programming is an important

skill for all children in today's technological society (Kurland et al., 1984). There are

many claims by many researchers that cognitive skills are inherent in computer

programming. However, Kurland et al. (1984) have stated that:

"^ere is little evidence that current approaches to teaching
programming brings students to the level of programming competence

12



needed to develop general problem-solving skills, or to develop a model
of computer functioning that would enable them to write useful
programs (Kurland et al., 1984, p. 1).

On the question of what computer programming can do for students, there is

clear agreement that it can help students with problem-solving activities in the classroom

(Mandinach and Linn, 1986). Means (1985) acknowledged that in teaching a computer

language, students should be encouraged to develop or improve their problem solving

skills rather than concentrate on teaching syntax of the programming language only.

Mathematics

Many educators have found through empirical research that mathematical

performance is related to or associated with computer-programming skills. Sauter (1986)

stated the following:

... studies such as Paterson and Howe[l] and Butcher and
Muth[2] have demonstrated a relationship between high school
mathematics/science performance and college computer science
performance. Similarly, Kovalina et al.[3] related high school and
college mathematics exposure to performance in a particular computer
science course and Alspaugh[4] found mathematics aptitude to be related
to programming proficiency (Sauter, 1986, p. 299).

However, there is speculation that mathematics ability is not the only predictor of

programming skill. It is believed that programming ability is associated with language

proficiency and aptitude (Sauter, 1986).

There is a notion among many psychologists today that computer programming

can have impact on children and can help them to develop general high level skill that is

useful in subjects such as mathematics (Kurland et al., 1984).

Programming Skills

Nowaczyk (1983) conducted research to identify what factors might predict

success in computer programming. His sample consisted of 286 college students from

13



three computer courses (160 students from introductory programming, 60 fix)m COBOL

programming, and 66 from senior-level programming), A 30-minute question-answering

and problem-solving test was administered. The cognitive factors (past academic

performance and problem-solving abiUty) were assessed through self-reported grades and

seven math and logic problems. Personality factors such as computer anxiety and locus of

control were assessed by items from the Fenneman and Sherman Mathematics Attitude

Scale.

Results showed that (a) past academic performance in mathematics and English

courses, (b) amount of previous computer experience, (c) expected grade in the course,

and (d) performance on selected logic and algebraic word problems were significantly

correlated to course performance.

Programming

Mayer (1982) conducted a project that provided new information on the process

of how novices leam computer programming and how to help novices to become more

productive users of computers. Mayer concluded:

1. A Concrete model can have a strong effect on the encoding procedure and the

use of new information by novices.

2. Students seem to assimilate each new statement in a computer-programming

language to their own image when they are exposed to appropriate models.

Kurland et al. (1986, p. 429) conducted a one-year long experimental study of

high-school students learning computer programming. The purpose of the study was to

examine three points (a) The impact of programming on particular mathematical and

reasoning ability, (b) Which cognitive skills or abilities best predict programming ability,

and (c) what students actually understand about programming after two years of high

school study?
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The study concluded that even after two years of studying programming,

students' understanding of programming was primitive and "...that programming

experience doesn't appear to transfer to other domains which share analogous formal

properties." (p. 429).

Kurland, et al. (1986, p. 429) concluded that:

We need to more closely study the pedagogy of programming
and how expertise can be better attained before we prematurely go
looking for significant and wide-reaching transfer effects from
programming.

Wiggins (1984) conducted research to identify factors that affect student

achievement and attitudes in a BASIC computer-programming course. Two teaching

methods were used, computer-assisted instruction and traditional instruction, on 103

college students in a BASIC computer-programming language course during two

successive semesters. A pretest and a posttest were given to all students in both, the

experimental and control groups to measure students' knowledge of the BASIC computer-

programming language. A pretest and posttest were administered to both groups to

measure their attitudes toward computer programming.

Wiggins (1984, p. 76) found the following:

1. There was no significant difference in either posttest attitude scores or posttest

knowledge scores when the students were grouped by teaching method.

2. There was a significant difference in posttest knowledge scores when subjects

were grouped by; pretest, attitude scores, semester of vocational agriculture, subjects in

which students achieved their highest and lowest grade in high school, average secondary

and post-secondary math grade, student classification, student major, videogame

experience, or the person who most influenced the student to take the course.

3. There was a significant difference in posttest attitude scores when subjects

were grouped by their typing ability or computer experience.
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Tsai and Pohl (1978) conducted a study to show the differences in student

learning achievement. Using a college-level computer-programming course, three teaching

and learning environments (a) lecture, (b) computer aided instruction, and (c) lecture

supplemented by computer aided instruction were studied. This study failed to show any

significant difference in students' achievement among the three teaching methods when

grouped by either homework scores or term projects. However, a significant difference

was found when students' achievement was measured by either hour-long quiz scores or

final-examination scores.

Tsai and Pohl (1978, p. 70) stated that:

A CAI teaching/leaming environment-either by itself or as a
supplement to lecture instruction-is at least equal to and quite possibly
is more effective than the traditional lecture format for college students
learning computer-programming.

Using a quasi-experimental study on three intact classes enrolled in a computer-

concepts course, Dershimer (1979) compared the effect of three methods of instruction to

three groups. One class received the program (an interactive computer program used as an

instructional aid in teaching BASIC flow charting techniques) as an individualized method

of instruction. The second received the program as a supplement to the lecture methods of

instruction, while the third class, which served as the control group, received the

conventional lecture method of instmction.

Dershimer, evaluated nine hypotheses using the analysis of covariance at the .05

level of significance. None of the nine hypotheses were rejected. It was concluded that

any of three methods used to teach BASIC flow charting using measured achievement in

flow charting and attitudes toward flow charting, produced similar results. There were no

significant differences among the three methods. It was recommended by Dershimer that

the interactive program to aid in BASIC flow charting techniques could be used as an

individualized method or combined with the normal classroom instruction.

16



Debugging

Carver and Klahr (1986) conducted research on nine children, aged seven to nine

years. These children received twenty-four hours of LOGO training over, a three-week

period. A new model proposed by Carve and Klahr was used to assess acquisition of

debugging skills by children.

Results of the research showed that students learned the editing and command

generation skills prerequisite to debugging but were not able to interpret commands and

use clues to identify and locate the bugs.

Du Boulay (1986) concluded that programming was a complex skill to leam.

This was especially tme in languages such as BASIC and Pascal. They were designed for

the novice, but have unpredictable traps for beginners.

The need to specify, develop, test, and debug a program using whatever tools

students have available to them, is one of the issues of difficulties in learning computer

programming (Du Boulay, 1986).

Favaro (1986) thought programming was a difficult skill that took a long time to

master. It required study, practice, and training. According to Kurland (1984, p. 45)

"Many students fail to achieve even a modest understanding after one or two programming
courses.

Instructional Methods

Despite the high demand and need for computer literacy, there seem to be an

agreement among educators that there are several limitations confronting current

mstructional methods for learning the computer-programming languages. Dalbey and Linn

(1986, p. 90) based on their experience, listed several important limitations that are

confronting programming instruction. They are as follows:
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1. Students in computer courses, have limited access to computers.

2. Teachers experience and expectations are limited. Teachers are exposed to

limited training in the computer subjects that they are assigned to teach.

3. The curriculum materials available for pre-college computer-programming

courses are primitive and often fail to lead students to a modest cognitive accomplishment.

4. Choice of programming languages used, are not the most appropriate

language for learning an acceptable design skills.

Perkins et al. (1986, p. 53) stated that:

The relatively undeveloped pedagogy of computer
programming instruction falls short on two fronts. It does not teach
directly the sort of schemata a skilled programmer needs. Moreover, it
does not guide students in ways that foster bootstrap learning of those
schemata.

Educators believed that computers and their related technology were changing the

way teaching was being conducted at all levels of education and especially at the college

level. McKeen (1986) noted that offering new approaches to teaching and learning

environment, increased the ability to tailor instructional packages to specific tasks.

Although, McKeen warned against new approaches in teaching. McKeen (1986, p.369)

said that:

With the promise of new approaches also come the pitfalls.
Care must be exercised in adopting these technology-inspired methods.
We must be careful to proceed in accordance with our hard-eamed
knowledge concerning teaching and leaming-from theoretical approach
as well as from an experiment^ approach.

The idea of integrating computer education into the school curriculum has raised

a problem for teacher educators, where they have to use computers and teach about them in

their classrooms. Russell (1984) in Wiggins (1984, p. 15) stated that:

To operate amicrocomputer effectively, instructors must
acquire some basic skills in computer literacy. For example, instructors
must know whether a computer software program is compatible with a
p^cular type of hardware. They must have an understanding of the
microcomputer commands to execute a computer program and to
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perform basic operations such as printing, data storage and retrieval,
and running pre-programmed software (Russell, 1984, p. 2).

Lecture and demonstration methods of instruction. The most popular method of

instruction used in classroom is the lecture-demonestration method (Jumpeter, 1985).

Other teaching methods discussed included the lecture method, computer-assisted

instruction, computer-managed instmction, auto-tutorial instruction, and the personalized

system of instruction. Jumpeter (1985, p. 114) defined the lecture and demonstration

method as:

For the lecture-demonstration method, the instmctor is the
prime participant, while Ae student's activities and progress are
noticeable only when taking quizes or examinations or participating in
classroom discussions.

The lecture and demonstration method is popular in teaching technical subjects

such as Physics, Chemistry, Mathematics, Astronomy, Medicin, and computer

programming. It is used where concepts and skills have to be demonstrated to provide

some concrete examples to enhance students' understanding. Bodner (1985)

acknowledged that there had been a recent high resurgence of interest in lecture

demonstrations. Bodner listed several factors to support the importance of the lecture

demonstrations; (a) they are fun, (b) they grab the students attentions, (c) students seem to

like them, (d) they provide a break that help students recover from the deluge of

information in a typical lecture, and (f) they can provide examples of abstract concepts.

Connolly (1985, p. 529) stated that" Introducing students to the concept of

structured programming via lecture on the merits and benefits of top-down design and

proper documentation is not enough." Connolly suggested that:

Students should have the opportunity and requirement to work
in an environment that requires developing programs using structured
techniques, and their work should be evaluated in a manner that both
encourages and rewards proper use. Such a learning environment not
only teaches the precepts of structured programming, it aids the
development of programming habits that are essential.
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Educators believe that demonstrations during the lecture method is an invaluable

aid to teaching a skill. In teaching a computer-programming language, the instructor uses

demonstrations, not only to present and teach a programming concept, but also to show

how to perform an operation in a particular way. It is used to teach students why some

computer-programming concepts, statement, and commands work in a particular way.

Anxietv

Many educators believe that continuous technological advances in the area of

computer technology and knowledge have contributed to numerous changes on the attitude

of today's technological society. These changes are believed to have created the feeling of

anxiety, stress, and humiliation among computer users.

According to Bennett (1985), fear and apprehension caused by being exposed to

electronic computer equipments is called computer anxiety. Bennett also said, that

computer anxiety ranges from the feelings of stress and discomfort, when exposed to a

computer, to rage and anger. These ranges of anxiety have a major impact on novices

learning computer programming.

Bennett (1985) listed several causes and cures of computer anxiety. Some of the

causes suggested and listed by Bennett were:

1. Some computer users doubt that they can operate or have the ability to operate

a computer because of their poor self image.

2. There are difficulties understanding computer manuals and books, especially

for people with reading problems.

3. The availability of computer equipment and well trained teachers to teach the

general public is inadequate.

4. There is no standardization of computer curriculum and training for teachers

and their students.
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5. The existing anxiety of teachers can be passed down to their students.

6. People resist changing their habits. Using the computer require some changes

and development of a new behavior pattern.

Some of the cures suggested and listed by Bennett were as follow:

1) Widespread computer training, taught in simple,
understandable language should be offered to people of all ages. 2)
There should be increased opportunities for "hand on" training at
schools, workshops, etc. 3) Companies should strive to produce
computer hardware that is easy to operate without requiring much prior
knowl^ge or training.... 5) There should be increased emphasis on
producing userfriendly" software. 6) Keyboard training should
offered early in the lower grades to establish correct habits while
children are first learning to use a computer 10) Computer texts
should incorporate motivational materials that reassure, encourage, and
guide, entertain, and direct readers into learning to use a computer. 11)
Computer methodology courses and texts for teachers should be
developed and curriculum standardized (p. 24).

Powers (1973) conducted a study to investigate the following: (a) the

relationship between user anxiety and the utilization of computer facilities, (b) the effect of

hands-on computer exjperience on anxiety level of computer operators, and (c) the effect of

prior computer exposure on anxiety level. The sample of the study consisted of volunteer

college students who then were assigned to either one of three groups based on their prior

computer experience.

Powers stated that. Results indicated that regardless of previous exposure,

subjects experienced anxiety, as reflected by physiological changes, during the initial parts

of the computer task, but that continued "hands on" manipulation reduced anxiety below

the pre-exposure level."
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CHAPTER III

PROCEDURES AND METHODOLOGY

Procedure

Programs and routines for the BASIC (Beginners All-Puipose Symbolic

Instruction Code) computer-programming language on personal computers were developed

by the researcher and provided to the experimental group. They served as supplementary

aid examples and the treatment for the study. The supplementary exercises were activities

used to engage the students directly with the computer. These structured programs were

developed to provide opportunities for students to have more hands-on experience, increase

the students' understanding of a computer-programming language, and enhance their ability

to read the code in computer programs.

Each supplementaiy exercise program written used a small number of statements

or commands, designed to illustrate one or more concept(s). Only students in the

experimental group received these exercise programs as the experimental treatment. The

concepts, statements, and commands covered in all of the programs were taught by the

same professor to all classes and also were covered in the text book. Both the experimental

and control group had equal access to the microcomputer lab. Except for the experimental

treatment, the same assistance was given as requested by the students, with no distinction

between groups.

The target population of this study was all the students attending the

Technological and Adult Education (TAE) BASIC programming language courses. The

accessible population of this study consisted of all students registered for the two sections

of the introductory microcomputer-programming course, TAE 5150, during the Spring,

1987 quarter, in the TAE Department at the University of Tennessee. This type of sample
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is often called accidental" or "convenient" stimple. One of the two sections of the course

(TAE 5150) was assigned as the experimental group and the other as the control group by a

simple coin toss. The same sample type and techniques were used in the replication study

during the first session of the Summer quarter, 1987.

A written pretest was administered to each group in the same classroom under the

same environmental conditions (e.g., lighting, seating, etc.) at each first-class meeting, to

determine the student initial knowledge level. The pretest and posttest were exactly the

same and were called the knowledge test. The exam used was the regular midterm exam

administered by the same professor. It had been validated and had been shown to be

reliable over 6 quarters of use. The knowledge test consisted of three parts, (a) true and

false questions, (b) a program with several errors that needed to be debugged, and (c) an

error-free program that needed to be traced to determine which line(s), variables, or

statement(s) performed what function. Test questions covered materials taught during the

first five-weeks.

Experimental Treatments

The experimental group was determined to be the Tuesday evening class by coin

toss. Supplementary aid examples were developed by the researcher and used by students

in the experimental group. Each supplementary aid example was designed to present one

or more concept(s) of the BASIC programming language and consisted of four parts: (a)

objectives, (b) statements, (c) program example, and (d) instruction. The objectives

section listed the items and concepts to be learned. The statements section presented all the

statements that were used in the program. Each statement's or function's application was

described using remarks in the same line. The program section contained a program

example that presented all the concepts to be taught. Finally, the instruction section, gave
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direction to students concerning what needed to be done. All supplementary aid examples'

materials are included in Appendix A.

All the concepts, commands, functions, and statements illustrated in the

supplementary aid examples were covered in the same sequence in the lecture and

demonstration periods for both groups. All this material also was covered in the textbook

used for this course.

Students in the experimental group were required to key in all the supplementary

aid examples and make required changes. They practiced the structured supplementary aid

examples that gave them detailed objectives, program examples, statements and commands

illustrations, and direction of what needed to be done. A printed copy of the final program

listing and its output was turned in to the instructor. All the returned assignments were

then checked by the researcher and returned to the student.

Control Group

The control group had the same equal access to the microcomputer laboratory as

did the experimental group. Both groups (experimental and control) received the lecture

and demonstration instruction and used the same book for the course. However, The

experimental group received the treatment exercises.

The researcher attended both sections on an equal basis and observed the

instruction in both sections. The instructor attempted to keep the lecture and demonstration

sessions the same for both sections. During the lab time, the students in the control group

were asked to practice some examples from the book.
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Instruments

Four instruments were developed by the researcher and the course instructor for

the study: (a) the information sheet (demographic survey), (b) the knowledge test (pretest

and posttest), (c) the final examination, and (d) Program check list.

Information Sheet

The demographic survey was developed by the researcher and was titled

Information Sheet. This questionnaire was designed to collect specific demographic data

that would contribute to the control of the research and secure information on important

personal differences that might have contributed to achievement if any.

This instrument consisted of 11 items: social security number (SSN), program

major, age, sex, present study classification, number of computer-programming language

courses taken prior to the course, length of formal instruction with micro-computers, length

of formal instruction with mainframe computers, number of math courses completed with a

'C grade or better in high school and college, present undergraduate GPA, and factors that

most influenced them to attend the course TAE 5150. It was administered to both the

experimental and control groups during the first class meeting of each section and just

before the pretest. A copy is included in Appendix B.

Knowledge Test

The knowledge test served as the pretest and the posttest. It consisted of three

parts:

Part 1. Thirty three true-false questions about the BASIC programming language

and its relationship to the microcomputer software and hardware.
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Part2. A program written in BASIC that contained 10 errors. Students' scores

in this section were based on two criteria; (a) identifying the error, and (b) correcting the

error. A point was given for identifying the error and a point for correcting it.

error free BASIC program about which 16 questions were asked

concerning the flow of the program and what line, variable, or statement performed what

action.

This knowledge test was administered as a pretest to both the experimental and

control groups during the first class session, following the demographic survey. The same

test was administered as a posttest to both groups during the sixth session. A copy of this

test can be found in Appendix C.

Final Examination

The final examination was developed to test students' overall knowledge of all

general concepts and principles covered during the course. It was similar to the knowledge

test in its three-part format, but covered the content of the entire course. It was used to

determine if any changes in students' performance would occur between the end of the

treatment period and the end of the course.

Term Project

The final project tested the students' ability to write a structured program and the

ability to demonstrate knowledge and understanding of the BASIC language concepts and

principles. Each student of both groups was required to write a computer-aided instruction

(CAI) type comprehensive program that utilized the following:

1. Menu driven, CAI type programs.

2. The specific functions and statements covered during lecuires and required in

the program.
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3. Good documentation using REM statements.

A program checklist was develop by the researcher to determine a grade on the

final project for each individual student The instrument is shown in Figiffe 1.

Analysis of Data

In this study, the dependent variables for the seven hypotheses were scores on the

pretest, posttest, final exam, and the final project The independent variable for each of the

seven hypotheses was teaching method. The data were collected and entered in a text file

on the University of Tennessee Computer Center (UTCC) VAX system. Statistical

Analysis System (SAS) programs were written to analyze the data. Procedures: PRINT,

FREQuency, TABLES, CORRelation, ITEST, and ANOVA were used to present an

illustration of tables, counts, and diagrams of the data. The t-test was used to test the null

hypotheses. The level of significant difference used in the analysis of data in this study

was .05, unless specifically stated otherwise.

Summary

Two sections of the TAE 5150 course at the University of Tennessee, taught

during the Spring quarter, 1987, were used to serve as the experimental and control groups

for the initial study. The study was replicated on two sections of the TAE 5150 course

conducted during the first session of the Summer quarter, 1987. A quasi-experimental

pretest-posttest control group design was used as the design for the study. The objectives

of this study were to determine if the instmctional method used, supplemented with

supplementary aid examples would produce a significant difference in the achievement

scores and programming skills between the two groups. Fifteen supplementary aid

examples were developed and distributed to the experimental group only, and served as the
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treatment for the study. Four instruments to collect needed data were developed by the

researcher and the course instructor. The data were collected and then analyzed using the

SAS system on the VAX system at the Computer Center, The University of Tennessee.
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CHAPTER TV

ANALYSIS OF DATA AND FINDINGS

The purpose of this study was to determine, through experimentation, if a

structured, conceptual method of instruction, combined with assigned structured

supplementary examples of computer-program routines, would produce higher test scores

and better written programs than the traditional lecture and demonstration methods of

instruction. Comparisons and analysis were made of students' tests and final-projects

scores between the experimental group and control groups. This information then was

used to test the seven null hypotheses. The demographic data collected were analyzed to

determine any possible effects on the experimental data.

The Initial Study (Spring, 1987)

Demographic Characteristics

Twenty-two subjects were enrolled in the two sections of the course TAE 5150

during the Spring quarter, 1987. Both sections were night classes, one on Tuesday and the

other on Thursday. The Tuesday-night section, with 14 students, was chosen by coin flip

to be the experimental group. Eight students were enrolled in the Thursday night section,

which was the control group. (See Table 1, page 7). Data on the eight demographic

characteristics included in the demographic survey; age, sex, study classification, number

of programming courses attended, formal instruction using micro-computers and

mainframe computers, number of math courses, and their CPA were collected and

analyzed. The results of the demographic data analysis can be found in Table 2.
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Age. Of the 14 subjects enrolled in the experimental group, 85.7 percent (12),

were 25 years of age or older. Only 14.3 percent (2), were younger than 25 years of age.

Of the 8 students enrolled in the control group, 50.0 percent (4), were 25 years or

older, while the other 50.0 percent (4) were younger than 25 years of age.

Of those enrolled in the experimental group, 57.1 percent (8), were female

and 42.9 percent (6), were male.

In the control group, 87.5 percent (7), were female and only 12.5 percent (1),

was male.

Study Classification. In the experimental group, 85.7 percent (12), were graduate

students, 7.1 percent (1), was undergraduate, and 1 subject was classified as special, not

working on a degree.

In the control group, 87.5 percent (7), were graduate students and 12.5 percent

(1), was undergraduate.

Programming-Languape rnnrses Prior to this course, 71.4 percent (10), in the

experimental group had attended no prior programming language courses, 21.4 percent (3),

had completed one such course, and 7.1 percent (1), had completed three courses.

In the control group, 87.5 percent (7), had no programming-language courses

prior to this study and only 12.5 percent (1), had completed three courses.

Micro-Computer. When subjects were asked how much formal instruction they

had had using micro-computers, 85.7 percent (12), of the experimental group received no
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prior formal instruction, 7.1 percent (1), had less than 6 months, and 7.1 percent (1), had

instruction using micro-computer for a period of 6 months to a year.

In the control group, 75.0 percent (6) received no prior formal instmction while

25.0 percent (2), had received less than six months instmction on the use of

microcomputers.

Mainframe computers. The previous question was repeated to see how many

students had had formal instmction using mainframe computers. In the experimental

group, 78.6 percent (11) had received no prior instmction using the mainframe, 14.3

percent (12), had less than sixth months, and only 7.1 percent (1), had received instmction

for a period of six months to a year.

Only 12.5 percent (1), in the control group had received some formal instmction

using the mainframe for a period of less than six months, while 87.5 percent (7), had no

prior experience.

Math. When students were asked to check all the mathematics courses they had

completed with a grade of C or better prior to college and in college, the mean number of

courses checked by the experimental group was 4.71, and only 3.14 for the control group.

GPA. The reported CPA for the experimental group was between 2.60 and 3.00.

In the control group, the average was slightly higher, but still was between 2.60 and 3.00.

Pretest. Posttest. Final exam, and Final Project Scores

The knowledge test (pretest and posttest) was administered to both groups at the

first class meeting and on the sixth week of the quarter. The final exam was administered
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in the ninth week of the quarter. The final project was collected and was evaluated using

the program checklist shown in Figure 1. All of the tests and the final project were graded

by the researcher and the data were tabulated and analyzed using the Statistical

Analysis System (SAS) on the VAX computer system. Each of the tests (the knowledge

test and final test) was composed of three parts; part 1, the general conceptual true and false

questions, part 2, errors and bugs location and correction, and part 3, the identification of

specific variables, statements, functions, and routines). Scores for each individual student,

in all the three parts of the pretest, posttest, and the final exam were tabulated. Scores on

the final project also were determined. The raw scores for the pretest and posttest can be

found in Table 3. The raw scores of the final test and final project can be found in Table 4

Analvsis of The Null Hypothesis

Hypothesis 1. The null hypothesis Hpl stated that there was no significant

difference in the performance of students who received supplementary aid examples, as

reflected by the total pretest-posttest mean-gain scores, and those who received the

traditional lecture and demonstration instruction only.

The experimental group did perform better as reflected by the pretest-posttest

mean-gain scores (M=64.57) than did the control group (M=45.25), with t = 2.22, p<.05.

Based on this result, the null hypothesis was rejected. Presented in Table 5 are the t-test

results for the difference of the two means of pretest-posttest gain scores between the two

groups.

Hypothesis 2. The null hypothesis H02 stated that the general conceptual

knowledge of student who received supplementary aid examples was not significantly

different from those who received the traditional lecture and demonstration instruction only.
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PROGRAM CHECKLIST

Negative Points

FUNCTIONAL PROBLEMS

1. Incomplete Program (.5O)
2. Run-time(execution) Errors But depends on severity) (-40)

DOCUMENTATION PROBLEMS

1. Variables are not named appropriately, according to the
quantities they represent (.jO)

2. Inadequate header Documentation
(Detailed program and variable descriptions) (-IQ)

3. Inadequate body documentation (REMarks) (-10)
4. Remarks superfluous/repetitious/^nappropriate (-10)

STRUCTURE PROBLEMS

1. Inadequate/incomplete explicit variable declarations
and initializations (.jO)

2. Excessive GOTO S tatements (Unstrucmred program) (-15)
3. Program logic vague,round-about and difficult to trace
even though program seems to give the right results (-10)

4. Program is not written in a small modules (SUBROUTINES) (-10)'
5. Not a MENU driven program (-10)'

APPEARANCE PROBLEMS

1. Program not indented clearly/well (Documentation) (-15)
2. Ou^ut sloppy/Inadequate (.20)"

Positive (Bonus) Points

1. Exceptional appearance of output (+4)
2. Exceptional appearance of program (+4) ~
3. Extra features provided (+8) ~

Total points deducted =
Total points added =
Total points (1(X) -1-) =

FIGURE 1. Program Checklist
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The result of t-test shown in Table 6, t = 1.49, p>.05, indicated no significant

difference in the mean-gain scores from part 1 of the pretest-posttest. At the .05

significance level, null hypothesis H02 failed to be rejected

Hypothesis 3. The null hypothesis H03 stated there was no significant difference

in the debugging ability of students who received supplementary aid examples, as reflected

by the mean-gain scores from part 2 of the pretest-posttest, and those who received the

traditional lecture and demonstration instruction only.

The result of t-test shown in Table 7, t = -0.01, p>.05, indicated no significant

difference in part 2 mean-gain scores of the pretest-posttest. At the .05 significance level,

null hypothesis H03 failed to be rejected.

Hypothesis 4. The null hypothesis H04 stated there was no significant difference

in the ability to read and understand a computer program flow between students who

received supplementary aid examples, as reflected by the mean-gain scores from part 3 of

the pretest-posttest, and those who received the traditional lecture and demonstration

instruction only.

As shown in Table 8, the experimental group reported a significantly greater

achievement in part 3 (the ability to identify variables, statements, functions, and routines)

with (M = 22.71) than did the control group (M = 13.25), t = 3.13, p<.05. It was

necessary to reject the null hypothesis.

Hypothesis 5. The null hypothesis H05 stated that there was no significant

difference in the quality of programs written by students who received Supplementary Aid
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Examples, as determined by the mean scores of final projects, and those who received the

traditional lecture and demonstration instruction only.

The result of t-test scores in Table 9, t = 0.90, p>.05, indicated no significant

difference in the mean scores of the final project between the two groups. At the .05

significance level, the null hypothesis HpS failed to be reject.

Hypothesis 6. The null hypothesis H06 stated there was no significant difference

in the performance of students who received supplementary aid examples, as reflected by

the mean scores of the posttest, and those who received the traditional lecture and

demonstration instruction only.

The result of t-test shown in Table 10, indicate no significant difference in the

mean scores of the posttest. Based on the t-test, t = 0.34, p>.05, the null hypothesis H06

was not rejected at the .05 significance level.

Hypothesis 7. The null hypothesis Hp? stated there was no significant difference

in the performance of students who received supplementary aid examples, as reflected by

the mean scores of the final exam, and those who received the traditional lecture and

demonstration instruction only.

The result oft-test shown in Table 11, indicate no significant difference between

the mean scores of the final exam. Based on the t -test, t = 0.56, p>.05, the null

hypothesis Hp? was not rejected at the .05 significance level.
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The Replication Study (Summer, 1987)

Demographic Characteristics

Nineteen subjects were enrolled in the two sections of the course TAB 5150 first

session of the Summer quarter, 1987. Both sections were day classes that met every day of

the week for five weeks, one in the morning, and one in the aftemoon. The morning

section, with 11 students, was chosen by coin toss to be the experimental group. Eight

students were enrolled in the aftemoon which was the control group. (See Table 1, page

7). Data on the eight demographic characteristics that were included in the demographic

survey; age, sex, study classification, number of programming courses attended, formal

instruction using micro-computers and mainframe computers, number of math courses, and

their GPA, were collected and analyzed. The results of the demographic data analysis can

be found in Table 12.

Age. All the 11 subjects in the experimental group were 25 years or older.

Of the 8 students enrolled in the control group, 87.5 percent (7), were 25 years or

older, while only 12.5 percent (l),was younger than 25 years of age.

Sex. 36.4 percent (4), enrolled in the experimental group were female and 63.6

percent (7), were male. In the control group, 37.5 percent (3), were female and 62.5

percent (5), were male.

Studv Classification. 81.8 percent (9), in the experimental group were graduate

students, 9.1 percent (1), was undergraduate, and 9.1 percent (1) was special.

In the control group, 50.0 percent (4), were graduate students, 25.0 percent (2),

were undergraduate, and 25.0 percent (2) were special.
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Programming-Language Courses. When both groups were asked of how many

programming-language courses they have had prior to this course, 81.8 percent (9), in the

experimental group, had attended no prior courses, and only 25.0 percent (2), had

completed one programming-language course.

In the control group, 62.5 percent (5), had no programming-language courses

prior to this study, 25.0 percent (2), had completed one programming-language course, and

12.5 percent (2), had completed two courses.

Micro-Computer. When subjects were asked of how much formal instruction had

they had using micro-computers, 81.8 percent (9), of the experimental group received no

prior formal instruction, 12.5 percent (1), had less than 6 months, and 12.5 percent (1),

had instruction using micro-computer for a period of 6 months to a year.

Fifty percent (4) in the control group received no prior formal instruction and 50.0

percent (4), had received less than six months instruction on the use of microcomputers.

Mainframe computers. The previous question was repeated to see how many

students have had formal instruction using mainframe computers. Almost 91.0 percent

(10), in the experimental group had received no prior instruction using the mainframe, and

only 12.5 percent (1), had received instruction for a period of less than six months.

Only 25.0 percent (2), in the control group had received some formal instruction

using the mainframe for a period of six months to a year, while 75.0 percent (6), had no

prior experience.

Math. When students were asked to check all the mathematics courses they had

completed with a grade of 'C or better prior to college and in college. The mean number of

50



courses checked by the experimental group averaged 4.18, while the control group

averaged slightly higher at 4.25.

GPA. The reported GPA of the experimental group was between 3.01 and 3.50.

In the control group, the average was higher between 3.51 and 4.00.

Pretest. Posttest. Final exam, and Final Prnip.rt Srnrpg

Data were collected, analyzed, and tabulated using same methods as in the initial

study. The raw scores for the pretest and posttest can be found in Table 13. The raw

scores for the final test and fmal project can be found in Table 14.

Analvsis of The Null Hvpothesis

Hypothesis 1. The null hypothesis Hpl stated there was no significant difference

in the performance of students who received supplementary aid examples, as reflected by

the total pretest-posttest mean-gain scores, and those who received the traditional lecture

and demonstration instruction only.

The result oft-test shown in Table 15, indicated no significant difference in the

mean-gain scores of the pretest-posttest at the .05 level. Based on this result the null

hypothesis H0l was not rejected.

Hypothesis 2. The null hypothesis H02 stated the general conceptual knowledge

of student who received supplementary aid examples was not significantly different from

those who received the traditional and lecture demonstration instruction only.

From data in Table 16 Comparison of the mean scores in a t-test on the mean-gain

scores firom part 1 of the pretest-posttest for the experimental and control groups did not
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show a significant difference. Based on the result, t = 0.68, p>.05, the null hypothesis

H02 could not be rejected.

Hypothesis ?. The null hypothesis H03 stated there was no significant difference

in the debugging ability of students who received supplementary aid examples, as reflected

by the mean-gain scores from part 2 of the pretest-posttest, and those who received

traditional lecture and demonstration instruction only.

The result of t-test shown in Table 17, indicated no significant difference in part 1

mean-gain scores of the pretest-posttest. At the .05 significance level, the nuU hypothesis

H03 failed to be rejected.

Hypothesis 4. The null hypothesis H04 stated there was no significant difference

in the ability to read and understand a computer program flow of students who received

supplementary aid examples, as reflected by the mean-gain scores from part 3 of the

pretest-posttest, and those who received the traditional lecture and demonstration instruction

only.

Using data from Table 18 comparison of the mean scores from part 3 of the

pretest-posttest, using a t-test equation, indicated no significant difference between the two

groups ability to trace the flow of a program and identify variables and statement content

and functions. At the .05 significance level, the null hypothesis H04 failed to be rejected.

Hypothesis 5. The null hypothesis H05 stated there was no significant difference

in the quality of programs written by students who received supplementary aid examples,

as determined by the mean scores of the final projects, and those who received the

traditional lecture and demonstration instruction only.
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The result of t-test scores in Table 19 indicate no significant difference in the mean

scores of the final project between the two groups. At the .05 significance level, the null

hypothesis H03 failed to be rejected.

Hypothesis 6. The null hypothesis H06 stated there was no significant difference

in the performance of students who received supplementary aid examples, as reflected by

the mean scores of the posttest, and those who received the traditional lecture and

demonstration instmction only.

The result of t-test shown in Table 20, indicate no significant difference in the

mean scores of the posttest. Based on the t-test, the null hypothesis H06 was not rejected

at the .05 significance level.

Hypothesis 7. The null hypothesis H07 stated there was no significant difference

in the performance of students who received supplementary aid examples, as reflected by

the mean scores of the final exam, and those who received traditional lecture and

demonstration instruction only.

The result of t-test shown in Table 21, indicate no significant difference between

the mean scores of the final exam. Based on the t-test, the null hypothesis H07 was not

rejected at the .05 significance level.
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CHAPTER V

SUMMARY, FINDINGS, CONCLUSIONS,

AND RECOMMENDATIONS

This chapter summarizes the study, and lists the findings, conclusions, and

recommendations of this study for further related research in the area of learning computer

programming.

Summary

Due to the lack of related research in the literature in the area of learning and

teaching computer programrmng, this study was undertaken. The purpose of this study

was to determine, through experimentation, if a structured, conceptual method of

instruction, combined with assigned structured supplementary aid examples of computer-

program routines, would produce higher test scores and better written programs than the

traditional lecture and demonstration methods of instruction.

A quasi-experimental, pretest-posttest control group, design was used in the

study. The population consisted of students enrolled in the BASIC computer-programming

courses taught in Technological and Adult Education Department (TAE) in the College of

Education at the University of Tennessee. However, the sample for the study was

comprised of the 22 students attending the two sections of the course TAE 5150 during the

Spring quarter, 1987, the initial study, and the 19 students attended the same course during

the First session of the Summer quarter, 1987, the replication study. A t-test was used to

test the null hypotheses at a .05 significance level.
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Fifteen supplementary aid examples and four instmments were developed for the

study; the information sheet (demographic survey), the knowledge test (pretest and

posttest), the final examination, and the program evaluation list (checklist).

Findings

1. In the initial study, the experimental group did produce higher mean pretest-

posttest gain scores than the control group. However, in the replication study, any

apparent difference between the two groups' mean pretest-posttest gain scores was

determine to be insignificant.

2. In the initial study, there was determine to be no apparent significant

difference between the experimental and control groups' general conceptual knowledge.

The same result was found in the replication study.

3. In the initial study, there was found no apparent significant difference between

the experimental and control groups' debugging abUities. The replication study produced

the same result.

4. In the initial study, the experimental group performed significantly better than

the control group in part 3 (tracing and reading a program) of the pretest-posttest.

However, in the replication study no significant difference in the students' ability to trace

and read a program was found between the two groups.

5. In the initial study, there was determined to be no apparent significant

difference between the experimental and control groups' mean final project scores. The

same result was found in the replication smdy.

6. No apparent significant difference was found between the experimental and

control groups' mean posttest scores in either the initial study or the replication study.
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7. In neither the initial study nor the replication study was there found any

apparent significant difference between the experimental and control groups' mean final-

exam scores.

Conclusions

The following conclusions are drawn from the summary and fmdings of the

study:

1. A structured method of computer-programming language instruction,

combined with assigned structured supplementary aid examples, does not necessarily

produce a significandy higher smdent achievement than the traditional lecture and

demonstration method alone.

2. A structured method of computer-programming language instruction,

combined with assigned structured supplementary aid examples, does not produce

significantly better programmmg skills than traditional lecture and demonstration method

alone.

Recommendations

The study and its findings ought to be a complementary support to enhance the

existing and future research in the area of how to teach computer-programming courses,

especially teaching the BASIC language. Based on the findings of this study, the

following recommendations are recommended:

1. Similar experiments should be conducted with larger sample size, where

subjects can be randomly selected, the conclusions of the study could be more conclusive.

2. Further research should be conducted to understand how demographic

characteristics effects students' achievement and programming skills.
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3. Similar studies should be conducted at the undergraduate level courses to

determine the impact of supplementary aid examples on a younger group learning computer

programming.

4. Research should be conducted to further determine if students acquire the

same skills from structured demonstrations as they do with the structured supplementary

aid examples.

5. Research should be conducted to determine what and when appropriate

program assignments ought to be assigned to students in computer-programming courses.

6. Instructors of computer programming should be certain to include a strong

component of structured programming examples in their demonstrations and adequate

hands-on experience with the computer to assure development of the computer-

programming skills.
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SAE-1
OBJECTIVES:

Items to be learned are:

0 Start a new program
0 Display information at the terminal or on the screen.
0 Assigning information (Numerical and String) to Variables.
0 Skip or print blank lines.
0 End a program.
0 Save a program in a disk.

STATEMENTS:

NEW *(Used to start a new program.)
CLS (Used to CLear the Screen.)
REM or ' (Used for remarks. Everything following the REM will be ignored by the

computer.)
PRINT (Us^ to display information on the screen.)
+  (Used to add two numbers or two variables.)
=  (Used to assign data to variables.)
:  (Used to execute the statement that follows in the next available space.)

(Used to hold a quote, a string of information to printed on screen or
printer.)

END (Used to terminate the program.)
LIST ♦(Used to display the program in the screen.)
RUN *(Used to execute the program.)
SAVE ""(Used to store the program in disk.)

PROGRAM:

OK
NEW
10 REM Program to print values on the screen
20 CLS 'CLear Screen
30 A = 6
40 B = 5
50 C = A + B
60 PRINT " The value of A + B = ";C
70 PRINT "Print a blank line in screen
80 PRINT A
90 PRINT B
100 PRINT A+B
110 PRINT C
120 END

LIST
SAVE "ADD.BAS"
RUN

INSTRUCTIONS: Key program into memory. Run Program and make corrections. Change line 30
to A = 10 and line 40 to B = 15, then run program again.

♦ These statement used only to manipulate the program. Do not use in program.
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OBJECTIVES:

Items to be learned are:

0 Entering information into the computer during the execution of the program.
0 The effect of semicolon and commas in the displacement of information on the line.
0 Relationship between entering and displaying information.
o The manipulation of entered data.
o List the program in the screen after it had been typed.
0 Obtain a listing of the program at the printer.

STATEMENTS:

SAE-2

INPUT
*

LLIST

PRINT CLS

PROGRAM:

(Used to enter information from the keyboard)
(Used to multiply two numbers or variables)
(Used to get a hard copy (a listing) of the program at the printer)

NEW RUN SAVE "PROG 1.HAS" LIST END

OK

NEW

10 CLS

20 PRINT "Hello!!!"
30 PRINT

40 INPUT "What is your first name ";NA$
50 PRINT

60 PRINT "Nice to meet you ";NA$;"."
70 INPUT "How old are you? AGE
80 ND = 365 * AGE

90 CLS

100 PRINT

110 PRINT

120 PRINT "You are ";ND;" days old."
130 PRINT

140 PRINT "NICE TO MEET YOU ";NA$
150 PRINT

160 PRINT "Bye... Bye... Bye..."
170 END

LIST

RUN

SAVE "PROGl.BAS"
LLIST

'Clear screen.

' A blank line will be printed.
' The name will be stored in NA$

' AGE is numeric value
' 365 days X AGE = Age in days

' End of the program.

INSTRUCTIONS: Key in this program, RUN it and and correct errors and analyse what is happening.
SAVE program on disk. LLIST program on printer and turn in to instructor.
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SAE-3
OBJECTIVES:

Items to be learned are:

0 Entering a single variable one at a time into the computer,

o Manipulation of numeric data,

o Using two or more variables in a calculation,

o Displaying multiple variables in one line.

0 Loading any stored program from the disk to RAM.

STATEMENTS:

INPUT PRINT CLS END LIST SAVE RUN LLIST

PROGRAM:

OK

NEW

10 INPUT "Enter any number: ";N1 • Enter value of N1 from key board.
20 INPUT "Enter a second number: ":N2 ' Enter value of N2 from key board.
30 INPUT "Enter a third number:" ' Enter value of N3 from key board.
40 TL = N1 + N2 + N3 ' TL = the total value.
50 PRINT "N1 = ":N1
60 PRINT "N2 = ";N2
70 PRINT "N3 = ";N3
80 PRINT

90 PRINT "The total of N1 + N2 + N3 = ";TL
100 PRINT

110 PRINT Nl; " + " ; N2: " + " dSI3; " = " :TL
120 PRINT

130 PRINT "END OF THE PROGRAM"
140 END

LIST

RUN

SAVE "NUMS.BAS"
LOAD "NUMS.BAS"

LIST

LLIST

INSTRUCTIONS: Key in this program and correct errors. RUN the program. Make changes by
adding an IWUT statement to enter a fourth number and add this number to the total value TL. RUN the
program again, SAVE it to disk, and then LLIST on printer. Give a hard copy to instructor.
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OBJECTIVES:

Items to be learned are:

0 Input several variables on the same line from the keyboard,

o Format line displacement.

0 Clear the screen.

SAE-4

STATEMENTS:
INPUT X,Y2
PRINT X.Y2

(  )
/

(Input 3 variable values consecutively 'separated by commas')
(Used with commas to print variable values in different columns)
(Used to calculate values with each other before other calculations)
(Used for divisions)

CLS LIST RUN SAVE

PROGRAM:

OK

NEW

10 CLS

20 PRINT "...THIS PROGRAM WILL CALCULATE THE AVERAGE OF THREE NUMBERS "
30 PRINT

40 INPUT "Enter X.Y^ separated by commas: ",X,Y2
50 AV = (X+Y+Z) / 3
60 PRINT

70 PRINT "The average of X, Y, Z = ";AV
80 END

LIST

RUN

SAVE "AVRGE.BAS"

LLIST

INSTRUCTIONS: Key in this program and correct errors. RUN the program. Make changes by
adding any lines or statments to multiply AV (the average) by 2. RUN the program again and obtain a hard
copy of the listing of the program and turn in to instructor.
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SAE-5
OBJECTIVES:

Items to be learned are:

o Understanding loops.

o Branching form one line to another in both directions.

0 Conditions (decisions making).

STATEMENTS:

IF THEN ELSE (Used to check conditions)
TAB() (Used to space out a number of given columns)
STRING VARIABLES (Used for any alphanumeric data. e.g. AN$, B$)
GOTO (Used to branch from one line to another)
LPRINT (Used to get a display at the printer)
LLIST (Use to get a listing of program at the printer)
OR ^ts a logical OR, if one of the conditions is true,

what follow TH^ will be executed)

PRINT INPUT CLS SAVE

PROGRAM:

NEW

100 REM *** A practice in branching on conditions ***
110 CLS

120 PRINT

130 LPRINT

140 PRINT TAB(6):"STATES AND CAPITALS OF THE UNITED STATES"
150 LPRINT TAB(6):"STATES AND CAPITALS OF THE UNITED STATES"
160 PRINT TAB(6);" "
170 LPRINT TAB(6):" "
180 PRINT

190 LPRINT

200 GOTO 220

210 PRINT "WRONG TRY AGAIN..":PRINT
220 INPUT "WHAT IS THE CAPITAL OF TENNESSEE";AN$
230 IF AN$="NASHVILLE" OR AN$="Nashville" THEN PRINT "CORRECT..." ELSE GOTO 210
240 PRINT

250 PRINT "You got it, the capital of Tennessee is Nashville."
260 LPRINT "You got it, the capital of Tennessee is Nashville."
270 END

LIST

RUN

SAVE "CAPITAL"

LLIST

INSTRUCTIONS: Change the state's and capital's names, and key in program. LLIST the program
and turn in a hard copy to instructor.
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SAE-6
OBJECTIVES:

Items to be learned are:

o Und»^tanding loops.

o Branching form one line to another in both directions,

o Conditions (decisions making),

o Understanding loops within loops (nested loop).

STATEMENTS:

IF THEN ELSE

PRINT INPUT TAB() CLS : LLIST LIST RUN

PROGRAM:

NEW

100 REM *** A practice in branching and conditions ***
105 REM

110 CLS

120 PRINT

130 PRINT TAB(6):"STATES AND CAPITALS OF THE UNITED STATES"
140 PRINT TAB(6);" "
150 PRINT

160 GOTO 190

170 PRINT:INPUT "Wrong, would you like to try again";R$
180 IF R$="Y" OR R$="y" THEN GOTO 190 ELSE GOTO 210
190 PRINTrlNPUT "WHAT IS THE CAPITAL OF TENNESSEE";AN$
200 IF AN$="NASHVrLLE" OR AN$="Nashville" THEN PRINT "CORRECT..." ELSE GOTO 170
210 PRINTiPRINT "The capital of Tennessee is Nashville."
220 PRINT:PRINT:PRINT " END OF THE PROGRAM"
230 END

RUN

SAVE "CAPITAL2.BAS"

LIST

LLIST

INSTRUCTIONS: Change the name of the state and then capital's name. Key in the program with the
new modifications. LLIST the program and turn a hard copy to insimctor.
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SAE-7

OBJECTIVES:

ItemstoheleameA

0 How to position the cursor in the saeen.
0 Using multiple commands or statements per line,
o Using ? symbol for PRINT.

STATEMENTS:

LOCATE X,Y (Used to position the curser in the screen by row (1 to 24) and
columns (1 to 80)).
(Used as a delimiter or a separator for each statement)
(Used to replace PRINT statement, ? will do the same thing as
PRINT).

INPUT END

PROGRAM:

CLS

NEW

10 CLS : LOCATE 9,10: INPUT "Please enter your name ":N$
20 LOCATE 15,10 : ? "Hi, nice to meet you":N$;"!"
30 END

LIST

RUN

SAVE "SCREEN.BAS"

INSTRUCTIONS: Key in this program and change the location of where information is to be printed,
at line 10 and 20. Correct errors if any and RUN the program. LLIST the program and turn in a hard copy
to instructor.
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SAE-8
OBJECTIVES:

Itemstohelftamftd-

o Placing data (numeric or string) within the program for use at various stages throughout its execution
(Data Elements)
o Separating data elements with commas.
o Reading data elements (numeric or string) into variables and move the data marker or pointer to the next
data element

STATEMENTS:

(Used to allow information to be stored in a program
for use at the execution of the program)
(Used to assign data elements to variables and move the pointer)

>  **(The comma here is used to separate data elements or values)

NEW CLS PRINT LOCATE END LIST LLIST RUN SAVE LOAD

PROGRAM:

NEW

10 CLS

20 DATA Lori,Mike,Steve ' Can be placed at any line in the program.
30 READ NI$ : LOCATE 5,5 : PRINT Nl$
40 READ N2$ : LOCATE 7,5 : PRINT N2$
50 READ N3$ : LOCATE 9,5 : PRINT N3$
60 LOCATE 11,5 : PRINT NlS;", ";N2$;", And ";N3$;" are my friends."
70 END

LIST

RUN

SAVE "PR0G9.BAS"
NEW ' No lines will be listed.
LOAD " PR0G9.BAS" ' Bring the program from the disk.
LIST

LLIST

INSTRUCTIONS: Key in this program and change data elements in the DATA statement at line 20.
RUN the program and LLIST it. Turn in a hard copy to instructor.

Never put a comma at the end of DATA statement
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SAE-9
OBJECTIVES:

Items to he learned:

o Rereading the same data in a DATA statement more than one time
0 Reading multiple values (data elements) with a single read statement

STATEMENTS:

RESTORE (Used to move the data pointer to point at the first element
in the first DATA statement)

DATA READ CLS PRINT IF THEN GOTO LOCATE

PROGRAM:

CLS

NEW

10 CLS:C=0 'C is a counter
20 DATA "Computers "are "fun to work with"
30 READ A1$,A2$,A3$
40 PRINT:PRINT:PRINT:PRINT A1$;A2$;A3$
50 C = C + I

60 PRINT "C = ":C
70 IF C > 5 THEN 100
80 RESTORE

90 GOTO 30

100 LOCATE 22,10: PRINT " WAS'NT THAT FUN . . ."
110 END

LIST

RUN

SAVE "READDAT.BAS"

LLIST

INSTRUCTIONS: Key in this program and change data elements in the DATA statement RUN the
program and LLIST it SAVE the program and turn in a hard copy to instructor.
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OBJECTIVES:

Itemstoheleamp/i-

SAE-10

Controlling the number of BASIC statements to be executed consecutively (number of loops).
Starting and ending the loops.
Increment or decrement of the loop counter.
Recalling a stored file.

(Used to define the variables that is used as a counter that control
the times of repetition)
(Used with FOR statements to terminate or repeats the loops
based on the upper or lower limits)
(Used to load a stored program from any disk drive)

PRINT

STATEMENTS:

FOR

NEXT

LOAD

CLS INPUT

PROGRAM:

CLS

NEW

10 CLS

20 INPUT "ENTER YOUR NAME
30 FOR C = 1 TO 20
40 LOCATE C,12+C
50 PRINT NA$
60 NEXTC

70 END

LIST

RUN

SAVE "SCR2.BAS"

LOAD "SCR2.BAS"

LIST

CLS

RUN

LLIST

INSTRUCTIONS: Key in this program and RUN it. Change the upper limits of the loop form 20 to
15, and RUN the program again. SAVE the program and LOAD it. LLIST the program and turn in a hard
copy to instructor.

NA$

'this loop will repeat 20 times

' LOAD is only used if the file have been saved before
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OBJECTIVES:

Items tn he. lp.amp/1-

o Relational operators (=,<,>, o ) and their functions.

SAE-11

STATEMENTS:

<

>

(A = B)
(A<B)
(A>B)
(AoB)

(A is equal to B)
(A is less than B)
(A is greater than B)
(A is not equal to B)

PRINT INPUT CLS LIST RUN SAVE

PROGRAM:

NEW

CLS

10 REM

20 REM

30 CLS

40 INPUT

50 INPUT

60 PRINT

This program will compare the value of A to the value of B
and print thier relationship.

" Enter a value for A: ",A
" Enter a value for B: "3

70 IF A>B THEN PRINT " A IS GREATER THAN B."
80 THEN PRINT " A IS LESS THAN B."

THEN PRINT " A IS EQUAL TO B."
IF A<B

90 IF A=B

100 PRINT

110 IF AoB THEN PRINT "A AND B ARE NOT EQUAL."
120 END

LIST

RUN

SAVE "RELOPER.BAS"
LLIST

INSTRUCTIONS: Key in this program and RUN it SAVE the program and LLIST it. Turn in a hard
copy to instructor.
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SAE-12
OBJECTIVES:

Items to be leam:

o Writing an interactive CAI like program.
o How to pause and keep information in the screen for a period of time.
0 forcing a specific value (numeric or string) to be entered.
0 Using WHILE WEND statements.

STATEMENTS:

WHILE WEND (Its simUar to FOR NEXT statements. WHILE WNED loops used
to re^tedly execute a block of statements for as long as a given
condition is true)

<> (Used to evaluate of two values are NOT EQUAL)

PRINT CLS TAB() INPUT LOCATE X.Y FOR NEXT : END

PROGRAM:

CLS

NEW

30 REM This is an interactive program that will demonstrate the use of WHILE WEND
40 REM statements. First this program will ask for the user's name and put it in the
50 REM variable NA$. Then it will query two different numbers, add them, and give
60 REM the result in the screen. The program will ask the user to enter a C or Q to
70 REM Continue entering different numbers and get the result or Quit the process.
80 REM **************************************************************

90 REM

100 CLS:PRINT :LOCATE 2,10;PRINT "LET US PLAY A GAME"
120 PRINT TAB(IO);:INPUT "What is your name:" J^A$
ISO CLS:LOCATE IO,IO:PRINT "Nice to meet you ";NA$
140 FOR C = 1 TO 1500 : NEXT C ' This is how you make the computer pause.
150 WHILE AN$ <> "Q"
160 CLS: PRINT TAB(5)" ENTER ANY TWO NUMBERS AND I'LL GIVE YOU THE TOTAL"
170 PRINT : D^IPUT " ENTER 1st NUMBER:" jsil
180 PRINT : INPUT " ENTER 2nd NUMBER: " J42
190 PRINT:PRINT : PRINT " THE RESULT IS N1+N2
200 LOCATE 22,15: INPUT" Enter C to continue or Q to quit ",AN$
210 IF ANS <> "C" AND AN$ <> "Q" THEN PRINT "Please enter C or Q only":GOTO 180
220 WEND

230 PRINT:PRINT " END OF THE PROGRAM"
240 END

LIST

RUN

SAVE "WWEND.BAS"
LLIST

INSTRUCTIONS: Key in this program and modify it to do the follwing:
0 Longer pause at line 140
0 repeat the WHILE WIND loop (line 150-220) while AN$ is not equal to S
0 LLIST the program and turn in a hard copy to instructor.
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SAE-13
OBJECTIVES:

Items tn he leamftHr

0 Systematic way of naming a large number of variables (an array).
0 An array can be used to store integer, real, and string values.
0 All the data in a single array should be of the same type.
0 Each array must be given a unique name (array name), and each data
item (array element) must be given a specific location within that array.
0 Determining the dimension or the size of a single array.

STATEMENTS:

A(I) (A is the array name, and I is the subscript that indicate the position
of a data item within array A).

DIM A(15) (Set a side additional space in an array with a size of 16 elements).

REM CLS FOR NEXT READ DATA PRINT SAVE LIST

PROGRAM:

NEW

CLS

1(X) REM This program will show the use of a single array.
110 REM Each data element will be read and placed in the array.
120 REM Each array element will be printed after it is placed in the array
130 REM

140 CLS

150 DIMA(15)
160 FOR 1= 1 TO 15
170 READ AG)
180 PRINT A(I)
190 NEXT I

200 END

1000 DATA 101,102,103,104,105,106,107,108,109,110
1010 DATA 111,112,113,114,115
1020 REM ***4/20/87 BY A.A. ***

RUN

LIST

SAVE "ARRl.BAS"

INSTRUCTIONS: Key in this progr^, and run it. Increment the array dimension to be 20 at line
150, change the upper limit of I to 20 at line 160, and add more data elements to be read at the DATA
statment at line 1010. Run the program after all changes and turn in a hard copy of the program to the
instructor.

85



SAE-14
OBJECTIVES;

Items to be learned:

0 Systematic way of naming a large number of variables (an array).
0 An array can be used to store integer, real, and string values.
0 All the data in a single array should be of the same type,
o Each array must be given a unique name (array name), and each data
item (array element) must be given a specific location within that array.
0 Determining the dimension or the size of a single array.
0 The use of subroutines (A subroutine is part of a program that can be executed any number of times in
the same program.
0 GOSUB and RETURN are always used together.

STATEMENTS:

X(I) (X is the array name, and I is the subscript that indicate the position
of a data item within array X).

DIM X(15) (Set a side additional space in an array with a size of 16 elements).
GOSUB 1000 (Send the control of the program to line 1000).
RETURN (Returns the control of the program to the statement directly under

the GOSUB statement).

REM CLS FOR NEXT READ DATA PRINT RUN SAVE LIST END

PROGRAM:

NEW

100 REM This program will show the use of a single array.
110 REM Each array element will be entered from the key board.
120 REM All array element will be printed after they all have been placed in the array.
130 REM

140 CLS

150 D1MX(15)
155 REM *** Routine to input data from the screen.
160 FOR 1= 1 TO 15

170 PRINT "ENTER VALUE #";1:: INPUT X(l)
180 NEXT 1

190 GOSUB 1000 : CLS

200 REM Routine to print all the array elements.
210 FOR 1 = 1 TO 15

220 PRINT "#";1;"= ":X(I)
230 NEXT 1

240 END

990 REM ** The following is a subroutine that forces the program to pause until you press RETURN**
1000 LOCATE 23,10 : INPUT "Press RETURN to continue";R$
1010 RETURN

RUN

SAVE "ARR2.BAS"

INSTRUCTIONS: Key in this program and make the following changes:
o Display on the screen each array element after you enter it. (e.g. PRINT X(l) ).
0 Make changes at line 210 so the computer will only print anay elements 5 to 10
o RUN the program again and tum in a hard copy to the instructor.
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SAE-15
OBJECTIVES:

Items to be leamftrf:

0 Using more than one single array in the same program.

STATEMENTS:

(A is the array name, and lis the subscript that indicate the
position of a data item within array A. Only numeric data can
be stored in A(I)).

N$(I) (This is another type of variable, an array called N$. Data stored in N$(I)
will be a string data.)

REM CLS DIM FOR NEXT READ DATA PRINT

PROGRAM:

NEW

CLS

100 REM This program will show the use of more than one single array.
110 REM Data elements will be read in pairs. A table will be printed
120 REM showing all the element in both arrays.
130 REM

140 CLS

150 DIMN$(10),A(10)
160 PRINT " I"," NAME","TEST1"
170 PRINT " "

180 FOR 1= 1 TO 10
190 READ N$a), A(I)
200 PRINT I J4$(I),A(I)
210 NEXT I

220 END

1000 DATA "Gregory",95,"Steve",70
1010 DATA "Lamar",90,"Jana",89
1020 DATA "Angela",86,"Mike",75
1030 DATA "Frances",97,"Carla",80
1040 DATA "Smith",86,"Linda",91
1050 REM ***4/20/87 BY A.A. ***

RUN

LIST

SAVE "ARR3.BAS"

INSTRUCTIONS:
0 Key in this program and correct errors if any.
0 Add two more names and their scores to the data,
o Make correct changes at lines 150 and 180 so all the data will be read.
0 Change PRINT statments to LPRINT and run the program.
0 Turn in a hard copy of the program listing and the program output to instructor.
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APPENDIX B

INFORMATION SHEET (DEMOGRAPHIC SURVEY)
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INFORMATION SHEET

Please fill in the blanks and use "X" in between parenthesis.

SSN:

Major;

Age: ( ) less than 25 ( ) 25 or older

Sex: ( ) male ( ) female

Present study classification:
( ) Undergraduate ( ) Special
( ) Graduate (Degree )

Have you had any programming language course?
( ) none ( ) 3 courses
( ) 1 course ( ) more than three
( ) 2 courses

How much formal instruction have you had on using micro-computers?
( ) none ( ) 6 months - a year
( ) less than 6 months ( ) more than a year

How much formal instruction have you had on using mainframe computers?
( ) none ( ) 6 months - a year
( ) less than 6 months ( ) more than a year

Place a check for each mathematics course you have completed with a 'C grade or better:
Prior to CPllggg In cnllePft

) General math ()()() Math 0100-0120 (High school math)
) Algebra I ()()() Math 0130-0140 (Geometry)
) Geometry ( ) Math 0150 (Trigonometry)
) Alpbra II ( ) Math 1140 (Basic math skills)
) Trigonometry ()()() Math 2110-2130 (Structure the number system)
) Analysis ( ) Math 1540 (College algebra)
) Pre calculus ( ) Math 1700 (Pre calculus)
) Advance math ()()() Math 1840-1860 (Calculus)
) Calculus Other (Specify):

What is/was your undergraduate GPA?
( ) below 2.00 ( ) 3.10-3.50
( ) 2.00 - 2.5 ( ) above 3.60
( ) 2.60 - 3.00

What factors most influenced you to attend this course?
( ) required ( ) to learn BASIC
( ) personal interest ( ) for experience
( ) influence by others
( ) other
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APPENDIX C

KNOWLEDGE TEST (PRETEST AND POSTTEST)
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N*ME"

TRUE OR FALSE: Ui* a (*) for TRUE and a (0) for FALSEl

1 • Tht Microsoft BASIC intarprctar raquiras that aach progr«i
staiamont ba on a saparata numbarad Una.

2. Variabia valuas can ba prasantad on tha tcraan with tha PRINT
statamant.

Onca a diskatta is FORMATTED, it can ba usad in any disk driva and
ba Insartad In any diraction.

*• Tha Disk Oparatlng Systam kaaps track of whara programs ara storad
on a formatted diskatta.

5* When a program l ine begins with IF, everything fol lowing on that
l ine wi l l execute only If tha IF condition Is true.

6• A l ine such as: 100 LPRi NT "ThIs Is a mas sage.' wi l l cause the
quoted string to appear on the screen as wal l as the printer.

T• A loop caused by a GOTO statement always wi l l execute faster than
a  loop caused by a FOR ... fCXT pair of statements.

8. Tha INPUT statement wil l causa tha computer to pause and wait for
an Input from tha keyboard, fol lowed by tha RETURN/ENTER key.

9. It Is possible to causa tha computer to pause for several seconds
than resume operation without a keyboard response.

The INPUT statement, followed by a quoted prompt l ine, is
equivalent to a PRINT statement with a quoted prompt line
fol lowed by an INPUT statement.

___11. Tha fol lowing program l ine wi l l causa a question mark to bo
insartad whan tha prompt line appears an tha screen.

100 INPUT'What is tha age of your brother';AGE
_12. Tha colon (:), whan usad on a program lino, wi l l causa wbatavar is

to ba printed next to ba printed in tha next avai lable space on
tha 1 1na.

13. Manu-drlvan programs general ly al low tha programnar to organize
the program flow better and cause program exit only from the
menu.

1 A. The DATA statement It usad only In conjunction with tha READ
statement.

_^_15. Tha RESTORE statement Is usad to clear memory of any variabia
vai uas.

18. Microsoft BASIC al lows several program statements on the same
numbered l ine as long as they are separated by colons.

Proper use of the PRINT USIhC statement and formatting string wi l l
al low a nwnber to be formatted to round off as wel l as to
properly place a $.

18. A GOSLB ... RETURN comb i nat i on wi l l causa a routine of statements
to be executed and always return to the next statamont after the
GOSUB that caused it to happen.

19. The quotation mark {') Is ASCI I code 34, however, one can cause a
quotation mark to be printed on the screen by the statamont:

120 PRINT (•)

17

iO. A subroutine always Is terminated with a RETURN statamont.

21. Tha program l ine: 200 A«2:PRiNT A*3 wi l l causa the ntai*er 6 to
be printed on the screen.

22. Whan one attempts to READ more DATA items than ara present, an
error message wi l l appear that says 'INPUT PAST EhO OF FILE.'

23. SAVEing a program on the diskette In ASCI I format wi l l produce a
program fi le on tha disk that Is larger than tha samo program
saved In the normal compressed binary format.
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29

30

24. The statement: RUN "B;HONORS.BAS* wi l l cause the program In
memory which you are going to call HONORS.BAS to run.

25. Fi le names in Microsoft BASIC can have up to eight characters and
an extension of up to three characters (usually .BAS).

26. To delete a program on drive B: cal led HONORS.BAS, one should
issue the comnand KILL HONORS.BAS.

27. When a printer is connected to the computer, but is not turned on,
a program statement LPRINT wi ll cause the program to halt
operation.

28. For a computer program- in BASIC to return the control of the
computer from BASIC back to the operating system, the last
statement must be EhO.

To List a program on the l ineprinter, the statement issued must be
LLIST, and the printer must be on, attached, and have the proper
printer driver booted up from the disk operating system.

When a program l ine contains: 100 DEFSTR A this means that the
variable A Is automatical ly a string, even without the t
designator.

31. If a variable is dimensioned for 20 items, e.g. DIM B$(20), this
means that there are going to be 20 i tflys in memory al l the time.

32. A type mismatch error means that the program real izes it is being
cal led upon to treat a string as a number or a number as a
str ing.

33. A progrw l ine states: 100 ON K GOSUB 1000,2000,3000 ,110
—  If the value of K is 2, the program execution would move to l ine

1000.

34. There are several mistakes in the program listed below. If the program l ine contains
a mistake, circle it and correct the error or rewrite the l ine correctly.

10. REM This program is called SAMPLE.BAS
20 PRlNT'Today is a day to practice troubleshooting programs.*
30 INPLrr*What name do you wish to use?*:Nt
40 PRINT*Hel lo there *;N$;' I have been waiting for you.*
50 lNPUT*Would you l ike to (1) Do arithmetic, or (2) Check spe I I i ng*-.AN
SO IF AN<1 OR AN>2 ThCN PRINT*Your answer must be a (1) or (2).*:G0T0 50
70 ON AN GOSUB 100,200

80 INPUT*Do you want to try another *;T$:IF T»*YES* TVEN 50
90 EfO

100 INPUT*Type 2 numbers separated by commas.*,N,R
110 PRINT*The product of * ;N;' and* ;R; * i s * •.N'R
120 INPUT*Want another*;Q$:IF Q%* YES THEN 110 ELSE RETURN
200 INPUT*Type the name of an animal that barks.*.B
210 IF B$w*DOG THEN PRINT*You know your animals.*
220 RESTORE
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The fol lowinj profram it to be used to answer the questions be(lnnln| with nunber 35.

10 REM •• SAMPROG.BAS •• DEMONSTRATION PROGRAM FOR MIOTEWd 5150 ••
15 CLS

20 aEAR

30 INPUT'Vfttat is your first naine';N$
40 PRINT'Weli 'jNS;' we have an experience for you.'
50 READ A$,B
60 PRiNT A$;' has done us a favor. He jot'jB"* on the first exam, and that*
70 READ A$,B
80 PRINT'heips our average. You need to work on ■;A$;", however, because she*
90 PRINT'is foing to nuke you work for a grade with that'jB;'*.'
100 DATA GEORGE,60,AhM,90
110 GOSUB 200
120 PRINT;PRINT N$;•, what is the sum of•jC; "and*;D;: INPUT AN
130 IF ANwC+D then Q^1 :GOTO 150
140 IF ANOC+D THEN PRINT'That answer won't help the average any,";Wwvy+1
150 INPUT-Want another (Y or N)':ANSt: IF ANS$='Y' THEN GOSUB 200:GOTO 120
160 PRINT'You got";Q;"right and';W;"wrong.■
170 EM)
200 INPUT'Wil l you please type two nianbers separated by coimus':C.D
210 RETURN

Which l ine causes the subroutine at i ine 200 to be executed the first time?_35.

_39.

40.

_36. On which l ine are the vaiues of and 90 assigned to A$ and B?

_37. Which l ine has the statement that causes the computer to leave a blank l i
the screen?

_38. Which line wi l l be skipped when an iF condition is true?

The number of wrong answers are sieimed up on which l ine?

Which l ine contains the information needed in l ine 50?

41. What is the value of B in l ine 70?

_^42. What is the variable used to keep track of the ntxnber correct?

_43. Which l ine clears the memory of any variable values that might be stored?
^44. Which l ine completes the action of a subroutine?

_45. Which line causes the screen to be cleared?

__4«. Which l ine describes the reason for the progran?

__47. What l ine evaluates the contents of a string variable?

_48. On what l ine are two arithmetic operations performed?

49.

~50.
On which l ine are the values of the right i wrong acctinuIators printed?
What is a string variable for which a name is assigned?
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