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ABSTRACT 

The major purposes of this study were (a) to determine 

which of two approaches to BASIC computer progrcunming, 

standard instruction or graphics instruction, would improve 

programming skills of middle school students who are at the 

novice programming level, (b) to determine if there is any 

interaction between the cognitive styles, field dependent 

and field independent, and programming instruction on 

achievement in a BASIC programming class, (c) to determine 

if there is any interaction between gender and programming 

instruction in a BASIC programming class, and (d) to 

determine if attitude toward computer use is affected by 

either of two methods of progrsmiming instruction. 

Subjects were 118 middle school students enrolled in 

computer literacy classes in a middle school in West Texas. 

Six intact computer literacy classes were randomly assigned 

to two groups, each receiving BASIC computer progrsunming 

according to their treatment condition. One treatment 

consisted of instruction based on text and mathematical 

content. The second treatment consisted of instruction 

based on text and graphic or picture content. 

Results indicated that alternative methods of 

instruction in BASIC computer progrsmiming do significantly 

affect programming achievement on application problems in 

novice progrsmiming students. No significant difference on 

vii 



BASIC programming achievement was obtained when considering 

the interaction of either cognitive style and treatment or 

gender and treatiment. Also, no significant difference was 

obtained in the attitude of students toward computers after 

a six week unit on BASIC computer programming. 
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CHAPTER I 

INTRODUCTION 

Many people believe that computer technology will 

change society in the years ahead as completely as the 

invention of the printing press did 500 years ago or as the 

invention of writing did thousands of years ago. These 

earlier inventions gave people new ways of encoding, 

storing, and retrieving information, and they ultimately 

changed the way people worked, the way they played, and 

probably even the way they thought (Kulik & Kulik, 1987a). 

Computers have also given us a radically different way of 

handling information, and so it seems inevitable that they 

too will dramatically alter the way we lead our lives. Lack 

of proficiency in using computers and lack of knowledge 

about their capabilities can be a barrier to participation 

in many technologically rich fields as well as to securing 

jobs in many intellectually and financially rewarding 

careers (Linn, 1985). It is no longer a question of whether 

a computer revolution will occur in education but how long 

will it take for educators to start using the computer well 

(Kulik & Kulik, 1987, 1991). 

Since the introduction of the computer to the 

educational environment, computer literacy has become a 

priority in schools and colleges throughout the United 

States. Most states have computer literacy requirements for 



high-school graduation. The skills necessary for computer 

literacy have generally been grouped into four areas: 

computer attitudes, computer applications, computer systems 

and computer programming. This has led many schools to 

implement computer programming classes as part of middle 

school or senior high school curriculum requirements. Since 

computer programming has been implemented in many curriculum 

requirements, it would be helpful to determine what factors 

are related to success in computer related learning. These 

factors should then be taken into account when designing 

computer learning environments. 

With the integration of programming in the middle 

school and senior high school curriculum, it has become 

necessary to work with younger groups of students in 

computer related learning (Bitter & Lu, 1988). It has been 

suggested that content features of the computer learning 

environment may result in gender differences in computer 

activities. Programming has historically been equated with 

mathematics. Most programming activities appear to be math 

or science related and large segments of the population tend 

to encourage males but not females to participate in 

scientific activities. Also, the violent themes of many 

computer gsunes tend to appeal to males more than females 

(Linn, 1985). Webb (1985) has suggested that lack of 

females in computer courses may also be due to females' 

perceptions that computer programming is too difficult and 



requires background in advanced mathematics and science 

courses, and not due to lower abilities or lower aptitude 

for computer learning (Webb, 1985). 

Currently, there is an inconsistency in the teaching of 

progrcuraning content. There is a considerable amiount of 

descriptive and prescriptive material on how to design 

computer programs and since these authors base their 

writings on extensive prograunming experience, it seems 

worthwhile to consider their recommendations (Dalbey & Linn, 

1985). Many experts suggest the use of structured 

programming techniques (Dalbey & Linn, 1986; Lockard, 1986; 

Marchionini, 1985). Structured progrsmiming is considered to 

have three major aspects. The first of these is top-down 

design, second is the idea of modularity, and third is a 

limited number of logical constructs (Dalbey & Linn, 1986; 

Lockard, 1986; Marchionini, 1985). According to Lockard 

(1986) and Linn (1985), most emphasis should be on the 

process or the planning of the program but most teachers 

stress product, mastery of the vocabulary and syntax of a 

language with little concern about the planning. Because of 

this, and since young students are novice or non-

programmers, their approach is generally characterized as 

opportunistic. Students generally start writing computer 

code immediately and plan in small increments which leads to 

poorly structured progrsims and does not promote a deeper 



understanding of the progrcimming and problem solving process 

(Webb, Ender, & Lewis, 1986). 

Statement of the Problem 

The purpose of this study is to compare two different 

approaches to introducing BASIC computer programming to 

field dependent and field independent beginning eighth grade 

computer literacy students. The primary focus of the study 

concerns the differences in achievement between field 

dependent and field independent students across the two 

progrsmiming groups. Two other areas have also been 

considered in this study. One area is any difference in the 

achievement of female and male students using one of two 

approaches to BASIC progrcunming instruction. The second was 

any change in the students' attitude as a result of their 

participation in one of two approaches to BASIC computer 

progrsmiming. 

Rationale 

Computer literacy has become a priority in many schools 

and colleges throughout the United States. Most states now 

have computer literacy requirements for high-school 

graduation, and computer literacy is promoted in schools and 

colleges. A major use of computers in schools and colleges 

is in programming courses (Arthur & Hart, 1990; MacGregor, 

1988; Pommersheim & Bell, 1986). The consensus is that 



students need regular, structured experiences with computers 

to be prepared for today's world. This has led some schools 

to add courses in computer progrsunming as a requirement for 

middle school or senior high school graduation (McCoy, 1988; 

Soloway, 1993; Texley, 1988). 

Programming is in one sense a way of teaching a task to 

a machine. The task must be well understood by the 

programmer before it can be explained to the machine 

(Marchionini, 1985). Most researchers agree that 

progrcimming is a very demanding task (Dalbey & Linn, 1985; 

Linn, 1985; Mandinach & Corno, 1985). It requires certain 

kinds of thinking that most people do not practice to a 

great extent, and computer progrsmiming also requires the 

person develop new planning methods. In addition, 

programming requires that people organize their cognitive 

activity much more carefully and systematically than in many 

other kinds of problem solving (Dalbey & Linn, 1985; Linn, 

1985; Mandinach & Corno, 1985). 

Teaching progrcimming in schools may be justified in 

many ways (Salomon, Perkins, & Globerson, 1991; Soloway, 

1993) . It can be argued that prograunming is a necessary 

component of computer literacy, a skill that increases 

employment possibilities, and a competency that liberates 

one from dependency on prepackaged programs. Computers were 

initially used for solving a certain class of mathematical 

problems, but programming is needed in modern society. 



Programming courses communicate the foundational models for 

application programis such as spreadsheets and databases 

(Soloway, 1993). Another argument in favor of the teaching 

of programming concerns its possible impact on generalizable 

cognitive skills (Salomon & Perkins, 1987). However, while 

computers are becoming very popular in classrooms, little is 

known about which cognitive factors affect student success 

in computer programming courses. Little is also known about 

what effects different instructional methods will have on 

student achievement in computer programming courses and 

student attitudes toward the use of computers. Many 

educators believe that cognitive style is a potent variable 

affecting students' academic success and believe that 

individual differences in cognitive functions may be 

relevant in introducing novices to computing. Van Der Veer 

(1989) stated that the interaction between the user and the 

computer may be improved if psychological characteristics of 

the students are taken into account in the design of 

introductory progrsmiming courses. Experts differ in their 

opinions regarding the most effective way to teach students 

about computers, which cognitive factors affect students' 

rate of success in computer programming and, which factors 

have a positive correlation with prograunming success (Bitter 

& Lu 1988). 

The concept of cognitive style refers to individual 

differences in cognitive functions that are the product of 



rather permanent dispositions such as intelligence or 

personality factors. Cognitive styles are often described 

as discretely distinct ways of handling stimuli, analyzing 

material, and solving problems. There is, in most cases, a 

continuous variation between the extremes in cognitive style 

that may be identified (Roach, 1988; Van Der Veer, 1989) . 

Cognitive style is also defined as a process and is a 

pervasive dimension of the individual's functioning that 

tends to be stable over time (Mandinach & Corno, 1985; 

Sharma, 1986/1987). In education, one of the most often 

researched cognitive styles is that of field 

dependence/field independence (Chadwick & Watson, 1986; 

Grabowski & Schroeder, 1994; Kini, 1994; Sharma, 1986/1987). 

The cognitive style of field dependence and field 

independence is the relative ability to break up an 

organized visual field in order to distinguish a part from 

the background field. Students fall on a continuum from 

field dependent to field independent. As with intellectual 

abilities and personality characteristics, cognitive style 

differences have been shown to relate to performance in 

education (Cronbach & Snow, 1986; Pommersheim & Bell 1986; 

Saracho, 1984). Field independent students appear to have 

an advantage over field dependent students in learning 

analytic concepts while field dependent students have an 

advantage in learning inferential or relational concepts. 

Sharma (1986/1987) identified research showing that field 
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independent students appear to perform better in curriculum 

areas such as mathematics, science, and other analytic 

fields. Field dependent students seem to perform better in 

areas that have a social value focus. The field dependent 

student follows the organization of a visual field presented 

while the field independent student can override an 

organized field and break it into smaller pieces (Witkin, 

Moore, Goodenough & Cox, 1977). Field dependent students' 

activities and perceptions are global and tend to focus on 

the total environment, whereas, field independent subjects' 

perceptions are analytical and are not dominated by the 

prevailing field (Sharma, 1986/1987). It was also found 

that field dependent learners use a trial and error 

approach, emphasizing common sense, intuition, and feedback. 

The field dependent learner also tends to learn and retain 

information of a social nature and favor structure. Field 

independent learners, on the other hand, are analytic 

decision makers and reduce a problem to a core set of 

underlying relationships. Field independent learners are 

ahl& to identify the essential cues of a problem and impose 

a meaningful structure (Arthur & Hart, 1990; Bitter & Lu, 

1988; Lovano-Kerr, 1983; Rosen & Sears, 1987). Sharma 

(1986/1987) and Bitter and Lu (1988) reported that field 

independent or analytic learners had significantly higher 

scores in instructional computer science courses than field-

dependent or heuristic learners. It was also found that 
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both field dependent and field independent learners relate 

to information in the form of pictures or graphics. A study 

by Lovano-Kerr (1983) suggested that older children view 

shapes as an organizational feature of their environment and 

field dependent learners do comparatively well on spatial 

organization of objects in drawings which are not overly 

complex (Lovano-Kerr, 1983; Sprigle & Schaefer, 1984). 

The use of pictures, in the form of programmable 

computer graphics, combined with the structure imposed by 

top-down prograun design, may be a viable instructional 

technique for an introduction to computer prograunming. 

Changing the content features of a computer programming 

environment to utilize computer graphics could have a 

threefold effect. First, it would utilize the strengths of 

both the field independent and field dependent learner. 

According to Grogono (1989), images on the screen provide an 

immediate indication that a program is correct or incorrect. 

Second, the use of non-complex computer graphics may help 

equalize the different cognitive strategies of the field 

dependent and field independent learner. Third, the use of 

top-down design techniques may provide the structure needed 

for the field dependent learner without putting the field 

independent learner at a disadvantage. 

The use of computer graphics may also influence active 

participation by all students. Linn (1985) reported that 

males interacted well in a computer environment consisting 



of math and science content but both males and females were 

equally likely to interact in classes with artistic content. 

Research Hypotheses 

Hypothesis 1: There will be no difference in 

achievement on a test measuring BASIC prograunming concepts 

and on a test measuring programming applications between the 

standard group students and the graphics group students. 

Hypothesis 2: There will be no interaction between 

cognitive style and treatment on achievement on a test 

measuring BASIC prograunming concepts and on a test measuring 

programming applications of students in the standard group 

and students in the graphics group. 

Hypothesis 3.: There will be no interaction between 

gender and treatment on achievement on a test measuring 

BASIC prograunming concepts and on a test measuring 

prograunming applications for each gender. 

Hypothesis 4: There will be no difference in attitude 

scores as measured by the three subscales of the Computer 

Attitude Scale (CAS) measuring computer liking, confidence, 

and anxiety toward computer programming, between the 

standard group students and the graphics group students. 

Definition of Terms 

For the purposes of this study, the following 

definitions apply. 
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instruction. Standard instruction refers to 

programming instruction that introduced the BASIC 

prograunming language using problems in a mathematics or text 

based format. The prograunming assignments were given in 

verbal or text format and the output, either hardcopy or 

screen, consisted of text and numerical information. All 

prograunming assignments consisted of planning problem 

solutions using top-down design techniques. The students 

were instructed to use tree diagrams and/or flowcharts in 

the planning of all problem solutions and the prograuns were 

to be written in a modular format. 

Graphics instruction. Graphics instruction refers to 

prograunming instruction that introduced the BASIC 

prograunming language using problems requiring graphics 

output. The programming assignments were given in verbal, 

text or picture format and the output, hardcopy or screen, 

consisted of a graphics display. All programming 

assignments consisted of planning problem solution using 

top-down design techniques. The students were instructed to 

use tree diagrauns and/or flowcharts in the planning of all 

problem solutions and the programs were to be written in a 

modular format. 

The major difference between standard and graphics 

instruction was the resulting display of the problem 

solution. The standard instruction prograuns used only text 

and/or numerical information in program output. The 
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graphics instruction programs used graphics output or 

graphics with text. 

Field dependence/independence. Field dependence and 

field independence is the extent to which one is able to 

distinguish figures as being discrete from their backgrounds 

and to overcome the influence of an embedding context, as 

measured by the Group Embedded Figures Test (GEFT) (Witkin, 

Moore, Goodenough, & Cox, 1977). Field dependent 

individuals have difficulty locating a geometric figure 

embedded within a more complex figure. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Computer literacy has become a priority in many schools 

and colleges throughout the United States. Most states have 

computer literacy requirements for high-school graduation 

and computer literacy is promoted in schools and colleges 

(Kay, 1989; Pommersheim & Bell, 1986). The generally 

accepted definition, at this time, is that computer literacy 

is an understanding of computer characteristics, 

capc±>ilities, and applications, as well as an ability to 

implement this knowledge in the skillful, productive use of 

computer applications suitable to individual roles in 

society (Linn, 1985; Soloway, 1993). The knowledge and 

skills of a computer literate person may be divided into 

four basic categories: computer attitudes, computer 

applications, computer systems and computer prograunming 

(Kay, 1989; Maurer, Simonson, Torarldi & Whitaker, 1987; Van 

Dyke, 1987). The consensus now is that students need 

regular, structured experiences with computers to be 

prepared for today's world. Salomon & Perkins (1987) argue 

that prograunming provides an opportunity to develop rigorous 

thinking, learn the use of heuristics, nourish self-

consciousness about the process of problem solving, and in 

general achieve significant cognitive advances. Soloway 

(1993) described prograunming as the New Latin that enables 
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learning in various other subject areas. This has led some 

schools to add courses in computer prograunming as a 

requirement for junior or senior high school graduation. 

Given the fact that more and more elementary, junior high 

schools and high schools are including some type of computer 

education in their curricula, it becomes necessary to study 

middle school age groups of students to determine what 

factors tend to predict success in computer related learning 

(Bitter & Lu, 1988) . 

Programming 

Programming in education 

The role computers play in education is a major concern 

for educators today. As our society turns to computers to 

accomplish more work, we need better trained people to 

design, operate, prograun, and maintain these computers. An 

increasing number of schools are using microcomputers for 

teaching computer prograunming (Bitter & Lu, 1988) . Teaching 

prograunming in schools may have many benefits. It could be 

argued that programming is a necessary component of computer 

literacy, a skill that increases employment possibilities, 

and a competency that liberates one from dependency on 

prepackaged prograuns. One other argument in favor of the 

teaching of prograunming concerns its possible impact on 

generalizable cognitive skills such as the opportunity to 

develop rigorous thinking, learn the use of heuristics, and 

14 



nourish self-consciousness about the process of problem 

solving (Salomon & Perkins, 1987). 

Requirements for programming 

Many researchers agree that the programming environment 

is probcUDly one of the most cognitively demanding computer 

learning environments currently available. It requires 

certain kinds of thinking that most people have not 

practiced to a great extent in other domains, and it 

requires the development of new conceptual models (Krendl & 

Lieberman, 1988; Van Der Veer, 1989). Programming is in one 

sense a way of teaching a task to a machine. The task must 

be well understood by the programmer before it can be 

explained to the machine. Prograunmers must focus on the 

steps of the process in familiar terms before they try to 

code the process within the restrictions of a formal 

language (Marchionini 1985). 

Prograun design is primarily a planning task and thus 

demands that people organize their cognitive activity much 

more carefully and systematically than in many other kinds 

of problem solving. Prograunming also requires the 

organization of large amounts of complex and detailed 

knowledge about language syntax and semantics. Becoming 

familiar with many frequently used building blocks such as 

sort routines and management procedures is an important 

factor in developing expertise in programming. Writing 

15 



program code requires the ability to efficiently access 

one's knowledge of the programming language (Arthur & Hart, 

1990; Mandinach & Corno, 1985). Because most programs are 

not a single solution to a specific problem, but algorithms 

that work for a whole class of similar problems, it requires 

a kind of abstract thinking (Dalbey & Linn, 1985). The 

essence of the thinking ability necessary to write programs 

has been termed procedural reasoning or formal procedure 

specifications (Dalbey & Linn, 1985). When students learn 

to program, they initially learn the basic elements such as 

the language features of the system. Next, they learn 

templates or schemata for combining those language features 

into more powerful entities such as short routines (Linn, 

1985) . The programmer engages in a kind of combination 

selection process whereby the programmer selects elements 

from the instructional list of a language to accomplish some 

function. Therefore, coding appears to be a cognitive skill 

that, with experience, can often be performed quickly and 

easily (Dalbey & Linn, 1985; Marchionini, 1985; Palumbo, 

1990). 

Mathematics and programming 

For historical reasons, computers are thought of as 

mathematical machines, and programming as an application of 

mathematics. It also appears that success in mathematics 

problem solving and in computer programming are very 
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similar. Consequently, mathematical-oriented tests have 

often been used to predict success in computer science and 

programming courses (Marchionini, 1985; Sharma, 1986/1987). 

Some studies have found that mathematics ability is 

significantly related to success in programming (Bitter & 

Lu, 1988; Chung, 1988; Funk, 1987; Van Der Veer, 1989). In 

a study by Chung (1988) , a group of 523 secondary students 

completed an aptitude test with three subscales. The test 

consisted of a spatial test, a symbols test, and a 

mathematics test. Chung's results indicated that for both 

males and females mathematics could account for about 30 

percent of the variance on programming ability, while the 

spatial test could account for only about eight percent. Of 

all the factors examined in the study, mathematics ability 

of the students was the main determinate of prograunming 

success. Bitter and Lu (1988) initiated a study to 

determine what factors tend to predict success in computer-

related learning. The study consisted of 84 students, 

fourth through tenth grades, participating in a computer 

prograunming class. The sample consisted of two groups. The 

first group was administered the Wide Range Achievement Test 

measuring skills in reading, spelling, and arithmetic. The 

Developing Cognitive Abilities Test(DCAT) consisting of 

verbal, quantilative and spatial subscales was also 

administered. The second group completed the Watson-Glaser 

Critical Thinking Appraisal. This test consists of 

17 



subsections on inference, recognition of assumptions, 

deduction, interpretation, and evaluaion of arguments. The 

Minnesota Computer Literacy and Awareness Assessment was 

administered to group one at the end of the study. The 

final grade was compared to the predictor test results to 

describe which factors were associated with success in the 

programming course. In group one, the final grade 

correlated with the synthesis quantitative and with the 

analysis quantitive section of the DCAT. The grade of the 

second group correlated with the deduction subtest in the 

Waston-Glaser test. In both groups, the final grade 

correlated with deductive and quantative factors. Both 

factors were shown to be relevant for prediction of success 

in a computer programming class (Bitter & Lu, 1988). 

Students who have minimal mathematical skills also can 

be successful in computer courses where topics and 

assignments require only basic arithmetic skills (Chin, 

1985; Pommersheim & Bell, 1986). Some studies have shown 

that mathematical ability is only one characteristic that 

may be correlated to success in computer science courses 

(Chin, 1985; Sharma, 1986/1987; Van Der Veer 1989). Chin 

(1985) conducted a study to determine the relationships 

between computer prograunming and mathematical ability, locus 

of control, introversion/extraversion, anxiety, and task 

time allocation. The participants of this study were 

students in a college-level introductory computer science 
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course. Most subjects had some previous exposure to 

computer prograunming and most had considerable mathematics 

background. The particpants completed a version of the 

Kovalina, Stephens, and Wileman math prestest and three 

personality trait questionnaires (the Eysenck Personality 

Inventory measuring introversion/extraversion, the Taylor 

Manifest Anxiety State-Trait Scale measuring anxiety, the 

Rotter Locus of Control Scale measuring internality and 

externality). The programming performance was measured by 

scores on a 50-minute practical examination and the 

students' time allocation for code generation and program 

implementation was also recorded. Time allocation was found 

to have the highest correlation, and locus of control was 

also found to be a significant predictor. The factors 

consisting of math ability, introversion/extraversion, and 

anxiety were non-significant. 

In two studies by Van Der Veer (1989) university 

students were introduced to programming using a simple 

computer language constructed for experimental purposes. It 

could be used only to solve problems in mathematics. The 

syntax was similar to BASIC and contained some structural 

features similar to PASCAL. The students who learned the 

language differed only in secondary school mathematical 

background. It was found that both "maths" and "non-maths" 

learned the language in a similar length of time but there 

was a difference in prograunming strategy. The "non-maths" 
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applied meaningless identifiers and abbreviations which 

decreased the readability of the program, reported that the 

task was very difficult, and thought they had learned tricks 

that were not applicable in other situations. Van Der Veer 

(1989), concluded that the lack of formal symbolic notation 

and abstract-verbal problem solving tools were a handicap 

for novice programmers without a mathematical background. 

It seems then that programming and mathematics may be 

intricately related but there may be a multitude of 

characteristics such as cognitive styles, psychological 

types, and background variables that can help determine 

success in prograunming (Pommersheim & Bell, 1986; Sharma, 

1986/1987; Van Der Veer, 1989). 

Expert and novice programmers 

According to Palumbo (1990), the development of 

expertise in an area may take between 5000 and 10000 hours 

of actual experience. Also without extensive knowledge in a 

subject there can be no expertise. Expertise is developed 

with years of practice and exposure to the task environment 

involved (Mandinach & Corno, 1985; Palumbo, 1990). 

Novices and experts appear to use different cognitive 

processes. The way information is organized and chunked in 

memory can greatly affect the degree of success a person 

will have in solving a particular problem. Expert problem 

solvers tend to have their knowledge sorted by general 
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problem type, while the novice will sort information by more 

superficial characteristics. Experts work forward to solve 

problems, while novices possess knowledge in smaller units, 

and attempt solutions using a working backward or trial-and-

error strategy (Mandinach, & Corno, 1985; Palumbo, 1990). 

In computer prograunming as in problem solving, there 

are several major differences between how experts and 

novices attempt to solve problems. Experts develop an 

overview of the task and generate an analysis of the problem 

whereas the novice programmer shows little advance planning 

or problem analysis (Palumbo, 1990; Webb, Ender, & Lewis, 

1986). Webb, Ender, and Lewis (1986) initiated a study that 

focused on the planning and debugging approaches that 

novices use when learning BASIC. A second focus was related 

to which group processes relate to learning BASIC. The 

first purpose was to determine which planning and debugging 

strategies, top-down or opportunistic planning, were used in 

learning BASIC. The study consisted of thirty students ages 

11 to 14 with the only requirement being no previous 

experience in computer programming. Six aptitude and 

cognitive style measures were administered at the beginning 

of the study. These consisted of tests for mathematical 

computation and reasoning, verbal inference, nonverbqal 

reasoning ability, spatial ability, holistic versus analytic 

processing, and field dependence/field independence. 

Evaluation was determined on a prograunming achievement test. 
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All verbal interaction between group members was tape 

recorded and a printer was used so that a verbatim record of 

students' work could be obtained. The transcripts of 

recorded interaction were used to code planning, debugging 

and group interaction. Planning concerned parts of the 

program that had not been written and debugging concerned 

material that had been written and found to contain errors. 

It was determined that planning and debugging was done for 

statements rather than chunks and rarely engaged in higher-

level planning. The planning was characterized as 

opportunistic, planning in small increments as they went 

along (Webb, Ender, & Lewis, 1986). Experts need not go 

through the time consuming process of independently 

selecting each individual principle but can retrieve 

appropriate algorithms and apply them to new situations, 

while novices may have difficulty because they cannot keep 

up with the memory demands of the new language. In 

programming, correcting errors may be difficult and time 

consuming. Experts have a large repertoire of bug symptom 

and cause associations, while the novice or student 

prograunmer will debug in small increments. Novices often 

debug using a cycle of correcting one error then testing the 

prograun, rather than debugging several errors at a time 

(Mandinach, & Corno,1985; Palumbo, 1990; Webb, Ender, & 

Lewis, 1986). 
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Gender 

Attitude 

Studies comparing the anxiety and attitudes of males 

and females toward the use of computers seem to produce 

contradictory results. Mohamedali, Messer, and Fletcher 

(1987) stated that if you visit any video game arcade or 

computer camp, the boys punching away at the machine will 

far outnumber the girls. He went on to note that many 

experts believe females may be limiting their career 

opportunities by shying away from computers. Female 

students do not always feel comfortable in hands-on computer 

classes that are co-ed or predominantly male. Some 

researchers have found that experience, academic major, and 

gender were correlates of computer anxiety (Glass & Knight, 

1988). Glass and Knight (1988) conducted a study to test a 

cognitive model of computer anxiety, where computer anxiety 

is seen as a function of internal dialogue, underlying 

meaning systems, behavioral acts, and behavioral outcomes 

when working on a computer. The study consisted of 

undergraduate students selected from a group on the basis of 

their scores on the Computer Anxiety Rating Scale (CARS). 

The CARS scores were rank ordered, and 30 subjects were 

selected from both the top and bottom third of the 

distribution. The selected students also completed the 

State Trait Anxiety Inventory, the Math Anxiety Rating 

Scale, the Computer Attitude Scale and the Computer 
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Experience Questionnaire. The subjects were seated at a 

microcomputer and asked to perform several tasks. The 

subjects then completed an expectations questionnaire on how 

confident on how they would perform on the task compared to 

other subjects. Half of each group, 15 high and 15 low 

anxiety subjects, were given the Checklist of Bodily 

Sensations, the Subjective Units of Disturbance Scale 

(SUDS), and the Self Statements About Computers checklist. 

The remaining subjects completed these measures after the 

final computer task. After beginning the first task, the 

subjects rated their current level of anxiety on the SUDS. 

During the first task, the subjects repeated this scale 

shortly after receiving a preprograunmed error message and a 

loud beep from the computer. The program automatically 

calculated the number of errors made during the tasks and 

the aunount of time taken to complete the three assigned 

tasks. For males, computer experience, trait anxiety, and 

math anxiety were all related to computer anxiety, with 

experience and trait anxiety proving the best predictive 

combination. For females, only experience and math anxiety 

were correlated with computer anxiety (Gressard & Loyd, 

1987; Rosen & Sears, 1987). 

Gressard and Loyd (1987) conducted a study to 

investigate the effects of math anxiety and gender on 

computer attitudes as related to achievement in computer 

literacy- The study consisted of three groups of students. 
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The first sample consisted of 161 junior high and high 

school students in accelerated language arts classes. The 

second consisted of 76 students from a small liberal arts 

college. The third sample consisted of 119 community 

college students enrolled in developmental mathematics 

courses. Computer attitudes were measured using three 

subscales. Computer Anxiety, Computer Confidence, and 

Computer Liking, of the Computer Attitude Scale. Math 

anxiety was measured using the Mathematics Anxiety Scale. 

Four scores were computed for each student. In general, a 

higher score corresponded to a more positive attitude. An 

open-ended question about type of computer experience was 

used to determine various levels of computer experience. 

Computer experience was divided into categories: less than 

1 week, 1 week to 1 month, 1 month to 6 months, 6 months to 

1 year, and 1 year or more. For each of the three groups, 

computer experience was found to account for a small but 

significant amount of the variance on computer attitude. 

The introduction of math anxiety significantly increased the 

explained variance. The correlation between math anxiety 

and computer anxiety suggested that less math anxiety 

corresponded to more positive computer attitudes. The 

correlation between gender and computer attitudes was not 

significant (Gressard & Loyd, 1987). 

The perception of computers as part of mathematics was 

cited as a possible factor in computer avoidance exhibited 
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by girls (Canada & Brusca, 1991; Dambrot & Lindbeck, 1986). 

In addition, large segments of the population tend to 

encourage males but not females to participate in scientific 

activities (Linn, 1985). A survey of business-school 

students reported by Rosen and Sears (1987) found that males 

and females did not differ in their levels of anxiety before 

or after a computer course during which students were not 

required to obtain any hands-on computer experience. In 

other studies, it was found that women exhibited no more 

computer anxiety than did men, but they did have a 

significantly more negative attitude toward computers than 

did men (Albritton, Clayton, Roper, & Sievert, 1988; Glass & 

Knight, 1988; Rosen, Sears, & Weil, 1987). 

Rosen, Sears, and Weil (1987) conducted a study to 

determine the effectiveness of a workshop in reducing levels 

of computer and math anxiety. All participants except one 

were secondary teachers or administrators. The semantic 

differential scale was used to assess attitudes toward two 

concepts: course assignments on a computer and solving 

mathematics problems. The subjects were asked to rate these 

two concepts on a scale of one, very confident to seven, not 

at all confident. A low score indicated a low level of 

confidence. A mathematics placement examination developed 

by the university was also administered. The Mathematics 

Anxiety Rating Scale (MARS) was used to measure anxiety 

associated with the manipulation of numbers and the use of 
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mathematical concepts. The workshop included lectures on 

computer and math achievement and anxiety research. 

Subjects also completed a minimum of four hours of math 

laboratory involving manipulatives and four hours of 

computer activities. All instruments were administered 

before and after the three-week workshop. They concluded 

that math anxiety was related to negative attitudes toward 

computers on the post-test only and math anxiety was not 

significantly related to computer confidence ratings. 

Results also indicated that high school mathematics 

coursework was related to confidence and attitudes toward 

computers (Rosen, Sears, & Weil, 1987). 

Mathematics and science content characterize much of 

the availaible educational software. Linn (1985) comments 

that scientific problem solving, if perceived as a male 

domain, may not be an objective of females. In addition, 

large segments of the population tend to encourage males but 

not females to participate in scientific activities (Linn, 

1985; Mohaunedali, Messer & Fletcher, 1987). Loyd, Loyd and 

Gressard (1987) found a significant difference in computer 

attitudes of male and female middle school students. A 

difference between genders was found for both computer 

anxiety and computer liking with females liking working with 

computers more than males. The authors stated that middle 

school is a particularly appropriate context in which to 

encourage students in the use of computers and warned 
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against assuming boys will do better at this age level. 

Girls should be encouraged to pursue any interest they may 

demonstrate in this area to achieve future success in 

society where computers are likely to become a critical 

factor in employment and professional advancement (Loyd, 

Loyd & Gressard, 1987) . 

Ach i eveme n t 

As in studies of attitude and anxiety of males and 

females, studies in computer achievement seem to give 

contradicting results. Some studies of achievement outcomes 

comparing females and males learning computer programming 

suggested that gender differences are minimal or nonexistent 

(Arthur & Hart, 1990; Webb, 1985). On the other hand, other 

studies suggested that gender is a factor in programming 

achievement (Chung, 1988; Funk, 1987). 

Two studies by Webb (1985), one using BASIC and the 

other using LOGO, suggested that even though the females 

tended to have lower school wide achievement than the males, 

females and males showed similar levels of performance in 

computer class. The only statistically significant gender 

difference was that males in the BASIC study said aloud what 

they were typing on the keyboard more frequently than 

females (Webb, 1985). In a study by Arthur and Hart (1990) 

concerning computer usage, fauniliarity, and cognitive 

aibility, no gender differences were found. Results 

28 



indicated that students with high scores on cognitive 

ability tests were significantly more familiar with 

computers. 

Other studies suggest that there are gender differences 

in computer use and achievement. Mathematical and 

prograunming applications have resulted in gender inequities 

because males, for a combination of reasons, tend to perform 

better than females on (perceived) math-related tasks 

(Eastman, 1986; Funk, 1987). In a survey by Mohamedali, 

Messer, and Fletcher (1987), it was determined that the 

extent and type of computer use was affected by gender, 

access to a home computer, experience, and competence. A 

measure of prograunming competence was also included in the 

survey. In a comparison of low, medium, and high 

programming ability groups, results indicated that able 

programmers hold more positive attitudes towards computers. 

It was also determined that able programmers use educational 

software and prograun home computers. High ability 

prograunmers tend to be male, have computing as a hobby and 

prefer science and math type courses rather than English or 

arts (Mohaunedali, Messer, & Fletcher 1987). A study by 

Chung (1988) investigated some correlates that account for 

the performance of prograunming ability. Using an Aptitude 

Test, the Hidden Figures Test, and a Prograunming Ability 

Test, Chung (1988) suggested that mathematics was the best 

predictor of prograunming ability. The results also 
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indicated that males performed significantly better than 

females in programming ability. 

Cognitive Styles 

The ways in which people organize and process 

information are called cognitive styles. Cognitive style is 

a pervasive dimension of an individual's functioning, and 

tends to be stable over time. It does not depend on the 

opportunity for education. Cognitive style is a problem 

solving methodology employed by an individual in a decision 

making situation (Lovano-Kerr, 1983; Reardon, Jolly, 

Mckinney, & Forducey, 1982; Sharma, 1986/1987; Van 

Merrienboer, 1990). Cognitive styles characterize modes of 

operating that, although not necessarily independent of the 

content to be learned, tend to function across a variety of 

content areas. Cognitive profiles are decision-making 

regularities that are a function of one's set of cognitive 

styles, and research has led to the development of several 

theoretical models of cognitive style. 

Within the various models of cognitive styles, many 

categorization systems have been developed (i.e., active vs. 

reflective, concrete vs. abstract, spontaneous vs. 

systematic, internal vs. external, linear vs. creative, and 

field independent vs. field dependent). These 

categorization schemes are related and overlapping (Hadfield 

& Maddux, 1988; Pommersheim & Bell, 1986; Van Der Veer, 
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1989). It has been found that high academic achievers tend 

to exhibit the following cognitive styles; field 

independent, reflective, sharpening, narrowness, focusing, 

complexity, and tolerance. Low academic achievers tended to 

exhibit the following cognitive styles; field dependent, 

impulsive, leveling, broadness, nonfocusing, simplicity, and 

intolerance (Pommersheim & Bell, 1986; Saracho, 1984). Of 

the range of cognitive styles, the construct of field 

independence and field dependence is one of the most 

extensively developed (Lovano-Kerr, 1983). 

Field independence/dependence 

The field dependent person's activities and perceptions 

are global, tending to focus on the total environment, and 

are non-analytical in approaching the world; field-

independent people are analytical and are not dominated by 

the prevailing field. Differences are also reflected in 

cognitive restructuring skills employed by field independent 

and field dependent learners. Field independent individuals 

are better at cognitive restructuring tasks. In a study by 

Noble and Frank (1985), it was found that task results for 

the field independent and field dependent were the same when 

the field was organized. When information is readily 

available, and an analytic approach is not required for 

solution, field dependent learners perform equally well. In 

the learning and memory area, field independent subjects 
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have typically performed better than their field dependent 

counterparts in recall and recognition (Reardon, Jolly, 

Mckinney, & Forducey, 1982; Sharma 1986/1987). Some 

research has also found that field independent learners 

perform better than field dependent learners on visual tasks 

that require subjects to overcome distracting perceptual 

cues, but in a study by Clark (1988), it was found that 

field independent learners scored better on both easy and 

complex word problems than did field dependent learners. On 

visual problems there was no difference in achievement 

(Clark, 1988). 

Programming and cognitive style 

Computer programming places a large premium on certain 

cognitive styles (Salomon & Perkins, 1987). According to 

many studies, field independent learners appear to have an 

advantage in computer programming (Bitter & Lu, 1988; Chung, 

1988; Clark, 1988). In a study by Chung (1988), field 

dependency was not statistically significant in predicting 

which students would be good programmers but the field 

independent learner did better on the programming tasks. 

Prograunming tasks are generally presented in a verbal format 

and tend to use math and/or science oriented material 

(Chung, 1988; Linn, 1985). Clark (1988) found that the 

solution of math problems depends on the demands of the task 

and field independent learners appear to have an advantage 
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on tasks which require disembedding information from a 

complex context prior to solution. Also, in a study by 

Dwyer, Francis, and Moore (1992), it was found that field 

independent students achieved significantly higher scores on 

a verbally oriented test than did field dependent learners. 

The field independent learners were able to identify the 

essential cues and impose a meaningful structure on the 

perceptual field in relation to the content being presented. 

It appears that individual differences in cognitive 

functions may be relevant in introducing novices to 

computing. According to Van Der Veer (1989) , the 

interaction between the user and the computer may be 

improved if these psychological characteristics are taken 

into account in the design of introductory courses. 

Teaching Programming 

Justification for programming 

Programming is a difficult skill to learn because the 

concepts are so abstract and complex and because the several 

phases require different degrees and types of skill 

(Mandinach & Corno, 1985). Much programming instruction 

teaches the language features but not the planning required 

to put those features together (Linn, 1985). It has been 

argued that programming provides an opportunity to develop 

rigorous thinking, learn the use of heuristics, nourish 

self-consciousness about the process of problem solving, and 
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in general achieve significant cognitive advances (Salomon & 

Perkins, 1987). Since development of expertise in an area 

may take between 5,000 and 10,000 hours of actual 

experience, it is then impossible for any sort of expertise 

to be developed during a short instructional period of 

computer prograunming. Students enter the course as non-

programmers and leave after one semester, at the novice 

level of prograunming (Palumbo, 1990) . 

Throughout their lives, students will encounter several 

formal programming languages and many application package 

command sets. Most people agree that learning a second 

programming language is easier than learning the first, 

especially if the underlying concepts are well in place. 

Attention to general concepts is especially important for 

novice prograunmers who will encounter multiple prograunmming 

situations in the form of spreadsheets, databases, and even 

expert systems (Marchionini, 1985; Soloway, 1993). There is 

a considerable aunount of descriptive and prescriptive 

material on how to design computer prograuns, and since these 

authors base their writings on extensive programming 

experience, it seems worthwhile to consider their 

recommendations (Dalbey & Linn, 1985). 

The powerful ideas of computing are vastly more 

important than the details of the prograunming language used. 

Most emphasis should be on the process, but teachers often 

stress the product, that is mastery of the vocabulary and 
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syntax of the language with little concern about how the 

product is developed. In other words, the end justifies the 

means (Lockard, 1986). Many experts suggest the use of 

structured prograunming techniques as an alternative (Dalbey 

& Linn, 1986; Lockard, 1986; Marchionini, 1985). Structured 

programming has three major aspects. The first of these is 

top-down design. A top-down design is the process of 

identifying the primary tasks to be performed. The second 

is the idea of modularity. Modularity is obtained by having 

prograun control through a driver module. Each module will 

have a high degree of independence from the rest and will 

function like a black box with one entry and one exit 

producing a result each time it is used. The third aspect 

is a limited number of logical constructs. This allows 

expansion and correction to be obtained with a minimum 

amount of distraction. There should be a limited number of 

logical constructs in coding each module (Dalbey & Linn, 

1986; Lockard, 1986; Marchionini, 1985). There are several 

benefits in using structured prograunming. First, programs 

become easier to write and the length of a program does not 

imply complexity. Modularity allows for easier correction 

and expansion of the program. It also encourages 

straightforward logic without the use of trick code (Chung, 

1988; Dalbey & Linn, 1986; Lockard, 1986; Marchionini, 

1985). 
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Language choice 

One of the main concerns of programming language 

instruction is the choice of which language to use. Each 

offers advantages. BASIC is accessible to almost everyone, 

has simple commands, and was designed for ease of 

instruction. BASIC was originally designed as a vehicle for 

teaching students elementary concepts of computers and 

programming. The goal was that meaningful results could be 

obtained with very little detailed knowledge of the language 

or machine. Furthermore, the language should provide 

meaningful diagnostic messages in response to mistakes. 

BASIC was developed for end-users, that is, for those whom 

prograunming is a secondary skill. The language is therefore 

an appropriate tool for relatively simple interactive 

applications, and BASIC remains a good teaching tool at the 

introductory level. It is a simple, accessible way for 

beginners to learn about programming (Becker, 1982; Cugini, 

1984). 

In the choice of languages, BASIC is often seen as the 

least beneficial because of its lack of inherent structure. 

Research on the effectiveness of structured prograunming 

languages such as Logo and Pascal has shown no more 

significant results than research on BASIC. The lack of 

inherent structure in BASIC may be of benefit in prograunming 

language instruction when the instruction requires 

structured prograunming techniques. The students would then 
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have to attend to these structured techniques which might 

yield a more lasting effect. This is less an issue of the 

particular prograunming language chosen and more an issue of 

how the teacher structures the teaching of the language 

(Lockard, 1986; Palumbo, 1990; Pommersheim & Bell, 1986). 

Students should understand general concepts that facilitate 

prograunming and problem solving, not just master the 

idiosyncrasies of a particular language (Marchionini, 1985). 

Graphics programming 

For historical reasons, computers are thought of as 

mathematical machines, and prograunming as an application of 

mathematics (Marchionini, 1985). This is inconsistent with 

the wide range of computer applications in use today. 

Prograunming exaunples and activities should cater to a 

variety of interests: text processing, graphic design, 

music and sound generation, process control, and games 

(Linn, 1985; Marchionini, 1985). The implication of some 

research is that individual differences may be a significant 

factor in what is learned from instruction. Perhaps it may 

be more important to design instruction for a variety of 

cognitive styles (Dalbey, & Linn, 1985). Changing the 

content features of a computer learning environment can 

often influence participation. 
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Summary 

The role of computers in education has become a major 

concern for educators and computer literacy has become a 

required element in many schools and colleges. This has led 

many schools to add courses in computer programming. It has 

been noted that prograunming is a very demanding skill and 

many factors affect the success of the novice programmer. 

Since prograunming is such a complex skill, it requires a 

great deal of practice to be considered an expert. Novice 

and expert programmers appear to use different cognitive 

processes in problem solving tasks. While prograunming 

aibility has historically been equated with mathematics 

aibility, some studies have shown that students with minimal 

math skills can also be successful in computer classes. The 

idea that math and computer ability are synonymous may have 

created a gender inequity in the use of computers. Mixed 

results have been obtained when the achievement of males and 

females in computer classes is compared. There have also 

been mixed results concerning the attitude of males and 

females toward computers. It is often suggested that the 

math and science content of most prograunming courses tends 

to be an advantage for the male participant. Some studies 

suggest that math ability is only one characteristic that 

may be related to success on prograunming tasks. Another 

characteristic that may help determine success in 

programming classes is that of cognitive style. It has been 
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found that high academic achievers tend to be field 

independent, reflective, sharpening, focusing, and tolerant. 

Of these, the construct of field dependence has been 

extensively researched. Field independent learners are 

analytical and typically perform better than field 

dependent learners. Computer programming puts a large 

premium on certain cognitive styles and the field 

independent learner appears to have an advantage in computer 

programming. It has been shown that cognitive styles may be 

a significant factor in what is learned and that 

instruction, in order to benefit more students, should be 

designed for a variety of cognitive styles. 

39 



CHAPTER III 

RESEARCH DESIGN 

Two treatments, using different approaches to BASIC 

computer programming instruction, were implemented in a six-

week experimental period. Six intact classes of eighth 

grade computer literacy students in a West Texas middle 

school were randomly assigned to one of two treatments. The 

six-week treatment for each prograunming group involved 30 

classes each 55 minutes in length. No out-of-class hands-on 

computer activities were assigned, but paper-and-pencil 

prograunming activities were assigned twice weekly as out-of-

class homework. BASIC prograunming using standard 

instruction included three randomly selected classes of 

computer literacy students (n = 62 students). Three classes 

(n = 56 students) were randomly assigned to receive BASIC 

programming using graphics. 

Three independent variables were identified for the 

purposes of this research. Treatment, with two levels 

(BASIC prograunming using standard instruction and BASIC 

prograunming using graphics) , is the first independent 

variable of interest. The second independent variable used 

in the analysis is cognitive style (classification as field 

independent or field dependent). This research included an 

instrument used to measure the cognitive style of each 

student. The last variable under consideration is gender. 
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This research included two post-tests to measure 

programming achievement. The first achievement test 

measured basic concepts in programming and the second 

measured application of BASIC programming concepts. The 

scores on the two tests were combined to determine total 

achievement. The Computer Attitude Scale (CAS) was 

administered as a pre-test and post-test to determine any 

attitude changes during the prograunming sequence. During 

the study period, anecdotal data was collected from 

observations of, and discussion with students in each class 

to determine the students' attitude toward programming 

during the ongoing study. All students in the study 

completed the mathematics subtest of the Norm-Referenced 

Assessment Prograun for Texas (NAPT) during the month of 

i^ril, 1993. 

For historical reasons, computers are thought of as 

mathematical machines, and programming as an application of 

mathematics. It also appears that success in mathematics 

problem solving and in computer programming are very similar 

(Chung, 1988; McCoy, 1990) Because of this, mathematical-

oriented tests have generally been used to predict success 

in computer science and prograunming courses (Marchionini, 

1985; Sharma, 1986/1987). However, students who have 

minimal mathematical skills also can be successful in 

computer courses where topics and assignments require only 

basic arithmetic skills (Pommersheim & Bell, 1986). Because 
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of this, the student scores on the math section of the NAPT 

were analyzed for any significant difference. A t-test on 

the NAPT scores between the standard group and graphics 

group was performed. There was no significant difference 

between instructional groups in math ability scores 

(:t(2,114) = -.92, p = .362). This implies that the standard 

and graphics groups were similar in math ability. Therefore 

the results of this test administration were not used as a 

covariate in any analyses. 

Population and Selection of Sample 

This study included subjects from a West Texas middle 

school. An interview was held with the principal of the 

middle school and the superintendent of the school district 

to determine willingness to participate and ability to 

provide the facilities needed for the project. 

The middle school counselor's office supplied 

demographic information for students as they were scheduled 

into eighth grade computer literacy. The target population 

from which this saunple was drawn was the eighth grade 

students at a west Texas middle school. 

The middle school 

The middle school, located in the western part of the 

Permian Basin of West Texas, enrolls 850 students in grades 

6-8. One percent of the student population is of Asian 

42 



descent, two percent African American, 44 percent Hispanic 

and 52 percent White. Eighteen percent of the student 

population is in some special education prograun: eight 

percent in the gifted program and 11 percent considered to 

be at risk. 

The middle school offers an 18-week required course in 

computer literacy at the eighth grade level. Few of the 

students have experience using computers in an educational 

setting. Prior computer use in an educational setting was 

in the form of computer games and subject oriented pre

packaged prograuns in the elementary school. Those who have 

other computer experience have used a computer at home 

usually m a computer game situation. 

The middle school presently has a computer lab with 14 

IBM clone microcomputers in a glass enclosed classroom in 

the center of what was once a central learning center. All 

microcomputers are stand alone systems that have at least 

640k raun and CGA monitors. The computer literacy classroom 

is adjacent to the computer lab. 

Instrumentation 

Of the instruments selected for use in this research, 

the Group Embedded Figures Test and the Norm-Referenced 

Assessment Program for Texas, are commercially available. 

Gressard and Loyd (1988) developed The Computer Attitude 

Scale (CAS) to assess computer liking, confidence, and 
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anxiety. The Computer Attitude Scale was used to determine 

if there was any change in students' attitude toward 

computers and computer use. The achievement post-test 

consisted of two teacher made tests with a multiple choice 

section measuring basic programming concepts and an 

application section measuring program writing (state the 

problem, design the solution, write the program, and debug 

and test the program). 

Group Embedded Figures Test (GEFT) 

The Group Embedded Figures Test (Witkin, Moore, 

Goodenough, & Cox, 1977) was designed as an adaption of the 

original individually administered Embedded Figures Test. 

This instrument contains 18 complex figures with embedded 

simple figures the subject must find and outline accurately. 

Scores from the test form a continuous distribution from 

zero to eighteen. According to Witkin, Oltman, Raskin, and 

Karp (1971), norms available for the GEFT are based on men 

and women college students. The norms are based on 

standardized testing times of five minutes each for the 

Second and Third Section. An appropriate method of 

estimating reliability is the correlation between parallel 

forms with identical time limits. Correlations between the 

Sections scores were computed and corrected by the Spearman-

Brown prophecy formula, producing a reliability estimate of 

.82 for males(N = 80) and females(N=97). These reliability 
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estimates compare with those of the Embedded Figures Test. 

The resulting Spearman-Brown resulted in .9296 for males and 

.9142 for females. Using the subjects included in this 

study, a split-half reliability coefficient was calculated 

using the second and third sections of the GEFT. This 

resulted in a split-half reliability coefficient of .91 for 

females and .92 for males. 

In this study, a one-third split was used to determine 

which students would be considered field dependent, 

indeterminate, or field independent. Using this method, the 

student scores on the GEFT were ordered from low to high. 

The bottom third of the scores were classified as field 

dependent, the middle third were classified as indeterminate 

and the top third were classified as relatively field 

independent. This method was used because few of the 

students obtained GEFT scores in the upper range(16-18). 

Norm-referenced Assessment Program 
for Texas(NAPT) 

Texas state law has established both a norm-referenced 

testing prograun (NAPT) and a criterion-referenced testing 

prograun (TAAS) (Interpreting NAPT Score Reports, 1992) . The 

NAPT consists of new, secure forms of portions of the 

Riverside Student Assessment Program. Achievement batteries 

in this prograun include the Iowa Tests of Basic Skills, The 

Iowa Tests of Educational Development, and the Tests of 
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Achievement and Proficiency. These batteries are 

standardized achievement tests which have been administered 

using specified directions under uniform conditions to a 

representative group of students. Scores obtained from this 

standardization prograun are the norms that provide a method 

for comparing the achievement of students in any class with 

that of typical students of the saune age and grade from a 

broadly representative group outside the class. The NAPT 

can be used to compare the achievement of Texas students 

with that of students across the nation. This assessment 

prograun measures a range of skills, from basic knowledge to 

the use of higher order thinking skills. Skills tested by 

NAPT in 1993 represented curricula in schools across the 

nation in the subject areas of reading, language, 

mathematics, social studies, and science (Interpreting NAPT 

Score Reports. 1992). 

Programming Achievement Test 

The Prograunming Achievement Test, which is based on the 

state essential elements, was designed by the researcher for 

this study and contains two major sections. The first 

section is a criterion referenced test consisting of 24 

multiple choice items measuring knowledge on basic 

prograunming terms and concepts (Appendix D). The concept 

section of the achievement test was identical for both 

instructional groups. The fact portion of the test was 
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administered to three intact classes of typing students who 

had previously completed a semester of computer literacy 

containing BASIC programming. A split-half reliability 

procedure was performed for the facts section of the 

Programming Achievement Test. Since the test consisted of 

terms and facts related to BASIC programming, the difficulty 

level was constant throughout the test. Using the odd and 

even question sets, a split-half reliability coefficient of 

.89 was obtained which resulted in a Spearman-Brown 

coefficient of .903. The fact section of the post-test 

showed little correlation with the math subsection of the 

NAPT pre-test. A correlation between the math subsection 

scores of the NAPT and the fact section scores of the 

achievement post-test resulted in a correlation coefficient 

of .57 at the .01 significance level. Lack of correlation 

between the NAPT and the fact subsection could be expected 

because the fact section of the achievement test is not math 

related and the terms are based on a recognition level of 

learning. 

The application section consisted of five prograunming 

questions developed by the researcher for this study 

(Appendix E) . The student was required to apply the 

prograunming skills of stating the problem, designing the 

solution, writing the prograun, and debugging and testing the 

program. The application section consisted of both 

classroom and computer activities. Two questions used 
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flowcharts and two used tree diagrauns to plan prograun 

solutions. The fifth problem required the student to plan a 

solution, write the necessary code, enter the program into 

the computer and debug the resulting program. Questions one 

and three of the application test were identical for both 

instructional groups. Questions two, four, and five were 

different for each instructional group but were similar in 

the aunount of pre-planning needed and the number of 

statements needed to solve the problem. Two prograunming 

instructors independently scored each question on the 

application test using a range of 0 to 10. If there was 

more than one point difference on the score, the two 

independent grades were averaged for that question. Sub-

scores for each section of the Programming Achievement Test 

were recorded. 

Each section of the Programming Achievement Test was 

reviewed by two local prograunming instructors to insure 

validity for the designed prograunming course. The reviewers 

used course objectives and course instruction material to 

determine validity of the test questions. The reviewers 

determined that all questions on the fact subsection were 

included in the instructional material and equally in both 

instruction groups. Instructional material necessary to 

solve the five questions from the application section was 

also included in the course content. Techniques and 
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concepts necessary to solve the application programs was 

included in instructional material or assigned problem sets. 

Computer Attitude Scale 

The Computer Attitude Scale (CAS), developed by 

Gressard and Loyd (1988), assesses the student's attitude 

toward computer use. The CAS total score can be used in the 

measure of general anxiety toward computers (Loyd & Loyd, 

1985). The computer anxiety subscale measures feelings of 

anxiety or fear of computers or learning to use computers. 

The computer liking subscale relates to how well the 

individual likes to work with or learn about computers, and 

the computer confidence subscale measures an individual's 

belief in his or her aUbility to use computers (Mertens & 

Wang, 1988) . A study by Loyd and Gressard (1984) was 

initiated to exaunine the reliability and validity of the 

Computer Attitude Scale and its three subscales. This study 

consisted of 155 students in grades 8 through 12 who were 

involved in a computer-based education program. Students 

were administered the Computer Attitude Scale by their 

classroom teacher. The items were coded so that a higher 

score indicated a higher degree of liking or confidence and 

a lower degree of anxiety. The three subscale scores were 

obtained by summing the receded items on the respective 

subscale. The total score was the sum of the three subscale 

scores. The coefficient alpha reliabilities were .86, .91, 
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.91 and .95 for the Computer Anxiety, Computer Liking, 

Computer Confidence subscales and the Total Score, 

respectively (Loyd & Gressard, 1984). In another study, 

Massoud (1990) examined the reliability and validity of the 

subscales of the Computer Attitude Scale among low-literate 

adults. The study consisted of 59 low-literate adults 

ranging from grade-level 7 to grade-level 11 who were 

enrolled in GED courses. Each subject completed the 

Computer Attitude Scale and the estimates of internal 

consistency were calculated for each of the subscales. The 

resulting alpha coefficients were .91, .78, .82 and .75 for 

total attitude, Computer Anxiety, Computer confidence, and 

Computer Liking, respectively. As in the Gressard and Loyd 

(1984) study, the finding suggested that the scores of the 

three subscales were sufficiently defined to be used as 

separate scores (Massoud, 1990). 

Treatment 

Overview 

Materials 

All computer literacy classes use GWBASIC for 

prograunming instruction. The prograunming sequence followed 

the Computer Literacy Curriculum Guide for the middle 

school, which is based on state curriculum guidelines. 
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Procedures 

Prior to this research, all students in computer 

literacy classes received an introduction to the operation 

and care of the IBM clone microcomputers. This included an 

introduction to computer hardware and basic computer 

operation. Prior to the study the students also received a 

six week introduction to word processing using Microsoft 

Works. All instruction prior to the study and during the 

study was provided by the researcher. 

BASIC programming standard instruction 

Materials 

Students received BASIC prograunming instruction based 

on two self-paced instruction booklets: BASIC Computer 

Programming Book A and BASIC Computer Programming Book 

(Meyer & Shafer, 1982). These were originally duplicating 

masters for a self-paced middle/upper grade programming 

sequence. The lessons were modified to be used for whole 

class instruction. It was found that the problem sets were 

not conducive to the use of top-down design techniques. It 

was also found that with teacher instruction, a combination 

of coding instructions could be included in one program. 

Consequently, in modifying the lesson sets, most 

instructions were rewritten and all prograunming problems 

were rewritten. 
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standard instruction consisted of prograunming 

instruction based on the objectives in Appendix A. The 

prograunming instruction utilized both flowcharts and top-

down program design in the solution of all prograuns. 

Emphasis was placed on the planning of computer programs as 

well as the coding of the program. A suggested activity 

sequence is contained in Appendix B. Standard BASIC 

prograunming consisted of prograunming instruction that 

introduced the BASIC prograunming language using problems in 

a mathematics or text based format. The prograunming 

assignments were given in verbal or text format and the 

output, either hardcopy or screen, consisted of text and 

numerical information. All prograunming assignments 

consisted of planning problem solutions using top-down 

design techniques. The students were instructed to use tree 

diagrams and/or flowcharts in the planning of all problem 

solutions and the programs were written in a modular format. 

Emphasis was placed on the planning of computer programs as 

well as the coding of the program. 

Procedures 

Students were given introductory instruction on the 

current topic and worked in both the classroom and computer 

lab to develop the assigned product. 
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BASIC programming graphics in.struction 

Materials 

The students received teacher made instructional 

material that paralleled the topics for Standard instruction 

except the topic utilized graphics in the final product. 

Because of variations in computer resolution all graphics 

were in high resolution in monochrome mode. As in standard 

instruction, all programming assignments have been teacher 

developed to utilize top-down program design techniques. 

BASIC prograunming using graphics instruction consisted 

of instruction based on the saune objectives as Standard 

instruction in .^pendix A. A suggested activity sequence is 

contained in Appendix B. The prograunming assignments were 

given in verbal, text or picture format and the output, 

hardcopy or screen, consisted of a graphics display. All 

prograunming assignments consisted of planning problem 

solution using top-down design techniques. The students 

were instructed to use tree diagrauns and/or flowcharts in 

the planning of all problem solutions and the prograuns were 

to be written in a modular format. Emphasis was placed on 

the planning of computer prograuns as well as the coding of 

the prograun. 

Procedures 

As in standard instruction, students were given 

introductory instruction on the current topic and worked in 
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both the classroom and computer lab to develop the assigned 

product. 

The major difference between standard and graphics 

instruction was the resulting display of the problem 

solution. The standard instruction programs used only text 

and/or numerical information in program output. The 

graphics instruction prograuns used graphics output or 

graphics and text output. The programming instruction 

utilized both flowcharts and top-down program design in the 

solution of all programs. Commands used in prograunming 

instruction were common to both prograunming groups as well 

as most prograunming statements. Statements used by the 

standard prograunming group, but not the graphics group, 

include statements for arithmetic operations. These include 

the use of instructions to add, subtract, multiply and 

divide numbers and variables. Statements used by the 

graphics prograunming group, but not the standard group 

include statements for drawing graphic figures. These 

include the line, circle, pset and screen statements. A 

list of commands and statements used in each prograunming 

group are included in Appendix C. Student achievement was 

based on a teacher made Prograunming Achievement Test 

consisting of two subsections, facts and application. The 

facts subsection consisted of multiple choice questions 

concerning commands, statements and concepts in the BASIC 

programming language. The application subsection required 
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the student to develop a plan and/or code for a specific 

problem. 

Hypotheses 

This study was concerned with achievement and attitude 

of students in a computer prograunming unit of computer 

literacy. Four hypotheses were considered. 

Hypothesis 1; There will be no difference in 

achievement on a test measuring BASIC programming concepts 

and on a test measuring BASIC programming applications 

between the standard group students and the graphics group 

students. 

Hypothesis 2: There will be no interaction between 

cognitive style and treatment on achievement on a test 

measuring BASIC programming concepts and on a test measuring 

programming applications. 

Hypothesis 3: There will be no interaction between 

gender and treatment on achievement on a test measuring 

BASIC programming concepts and on a test measuring 

programming applications. 

Hypothesis 4: There will be no difference on scores on 

the three subscales of the Computer Attitude Scale (CAS) 

measuring computer liking, confidence, and anxiety toward 

computer use between the standard group students and the 

graphics group students. 
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Limitations 

Design 

Many issues have been raised concerning research and 

technology. One of the most often discussed is the 

"novelty" effect. The novelty effect tends to be of concern 

in short duration studies. It was found that treatment 

effects were somewhat larger in short studies and weaker in 

longer ones (Kulik & Kulik, 1987a). Another limitation has 

been the saune teacher and different teacher effect. Clark 

(1985) and others found that effects were larger when 

different teachers taught different treatment groups. 

Effects were smaller when the same teacher taught the 

different groups. Clark (1985) conjectured that the weaker 

of the two teachers would be given a group which would tend 

to make a larger appearing achievement score. Third is the 

"John Henry" effect. In this situation, the teacher 

consciously or unconsciously reduces the learning impact of 

one of the treatments (Heinich, 1984). Clark and Leonard 

(1985) state that if the teacher is producing a weak 

presentation in one treatiment while enhancing the other 

treatment, the actual effect size of the treatments is 

smaller than suggested. 

The novelty effect has been minimized in this study for 

two reasons. The study, though relatively short in 

duration, consisted of thirty 55-minute instructional 

periods. Second, the students, though not familiar with 
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consistent computer use or programming languages, were 

familiar with computer type equipment such as programmable 

calculators used in the mathematics departiment and with 

video game equipment. The students had also been exposed to 

a six-week word processing unit consisting of both pre

written exercises and original writing using Microsoft 

Works. The different teacher effect has been minimized by 

the use of only one teacher presenting both programming 

treatments. The use of only one teacher also minimized any 

"John Henry" effect. 

Other researchers have questioned additional design 

issues. First, was the language taught in depth? (Palumbo, 

1990) . Computer programming is a complex cognitive 

activity, comprised of a large number of basic skills which 

must be taken into consideration when deciding what to teach 

the naive prograunming student (Nachmias, Mioduser, & Chen, 

1985) . The students in this study used a single language, 

GW-BASIC. An attempt has been made to disconnect, as much 

as possible, the prograunming instruction from any 

mathematical content not directly relevant to the 

prograunming. In a six-week study, it is not possible for 

the students to become expert programmers. Palumbo (1990) 

was also concerned with the extent that the treatment was 

designed on problem solving theory. In regard to this 

issue, BASIC was not developed to force structure on the 

user. The structure must be included within the 
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instructional unit. According to Lockard (1986), there are 

several viable approaches to expressing an algorithm: 

flowcharts, pseudo code, logic lists, structured English, 

and simple outlines. The crucial element is getting the 

student to carefully think through the problem and the steps 

required to solve it before committing anything on paper. 

This study consisted of top-down design in all areas of 

program development. Each problem assignment incorporated 

planning the solution using a top-down design. 

Another limitation is in the area of student selection. 

The students selected for this study consisted of a 

convenience saunple of eighth grade computer literacy 

students at a West Texas middle school. The study was also 

conducted during the last six-week period of the school 

year. This time period is often marked by schedule 

disruptions for once a year student events such as high 

school orientation and elections for student offices for the 

comming year. Typically this part of the year is also 

typified by extremes in eighth grade student attitude toward 

class work. 

Internal validity 

According to Fraenkel and Wallen (1990), one of the 

more common threats to internal validity is differences in 

subject characteristics (p. 224). The possibility that the 

groups differ on some variable that was not measured must be 
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considered. Since there has often been shown a similarity 

between math ability and programming ability, the math 

subscores of the NAPT have been compared. There was no 

significant difference between the scores, therefore the 

NAPT math subscores were not used as a covariate. A t-test 

on the NAPT scores between the standard group and graphics 

group was performed. The t-test resulted in a value of 

^=-•92, p = .362. The use of a single implementor for both 

treatments helped minimize any threat to the internal 

validity of the study. 

External validity 

Since this research was conducted within a single 

school system at only one grade level, the results of this 

research cannot be generalized to other grade levels or 

localities, although it should be applicable to middle 

school students in introductory prograunming classes. By 

providing a complete description of both the sample and 

experimental procedures, similarities between this research 

and other situations may be exaunined. Decisions about the 

generalizability of the results may then be considered. 

This chapter describes the materials and procedures to 

be used to assess the outcomes of two approaches to BASIC 

prograunming instruction. Saunpling procedures have been 
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described, including information on classification of 

students as field dependent or field independent. 

Limitations of the study have also been presented, including 

a discussion of research design procedures incorporated to 

improve the validity and reliability of the study. 
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CHAPTER IV 

RESULTS 

The purposes of this study were (a) to determine which 

of two approaches to programming, standard instruction or 

graphics instruction, would improve prograunming skills of 

students(middle school level) who are at the novice 

programming level, and (b) to determine if attitude toward 

computer use is affected by one of two methods of 

programming instruction. Specifically, this research 

addressed the following questions: 

(1) Is there any significant difference between 

students in the standard group and students in the graphics 

group on a post-test measuring achievement on BASIC 

prograunming concepts and a post-test measuring achievement 

on prograunming application? 

(2) Is there any interaction between cognitive style 

and programming instruction on a post-test measuring 

achievement on BASIC programming concepts and a post-test 

measuring achievement on programming applications? 

(3) Is there any interaction between gender and 

prograunming instruction on a post-test measuring achievement 

on BASIC programming concepts and a post-test measuring 

achievement on prograunming applications? 

(4) Is there any significant difference in attitude at 

the end of the study between the standard instruction group 
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and the graphic instruction group as measured on the three 

subscales of the Computer Attitude Scale? 

Descriptive Dafa 

The subjects for the study were 118 middle school 

students enrolled in six classes of an eighth grade computer 

literacy course. Of the 118 subjects, 54 were male and 64 

were female. Three classes were randomly selected (n = 62 

students) for standard prograunming instruction and three 

classes were randomly selected (n = 56 students) for 

graphics prograunming instruction. Table 1 presents a 

distribution of the standard and graphics groups by gender 

and cognitive style. 

Initial Comparability 

Prior to the study, several instruments were utilized 

to determine if the two instructional groups were similar in 

various areas. An initial survey was administered to 

determine computer use and acessability by the students. 

The Computer Attitude Scale (CAS) was administered to 

determine initial attitudes toward computers and computer 

use. Scores from the math subsection of the Norm-Referenced 

Assessment Prograun for Texas were analyzed for group 

differences in math ability. 
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Group 

Gender 

Field 
Independent 

Field 
Dependent 

Table 1 

Instructional 

Standard 

male 
(n=29) 

10 

10 

female 
(n=33) 

14 

15 

group 

Graphics 

male 
(n=25) 

11 

9 

female 
(n=31) 

11 

14 

Indeterminate 
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student Information Ŝ jrvey 

Since this investigation was related to the effects of 

standard and graphics prograunming instruction on programming 

achievement, the subjects were questioned about their 

computer experience and computer ownership. Of the 118 

subjects, all had some contact with a computer. Of the 

subjects reporting prior computer use, 15 reported computer 

use in the home, 13 at a relative's house, 17 at a friend's 

house and 88 at school. In most cases of school computer 

use, the Commodore 64 computer was used in gaime format 

programs for keyboarding or subject area drill and practice. 

Even though most students had used a computer in some 

situations, only 25 subjects reported home access to a 

computer. In the area of computer use, 108 reported using a 

computer to play video games, 5 used a computer for word 

processing and no students reported using a computer for 

writing prograuns, dataibase management prograuns or 

spreadsheet prograuns. Many of the respondents considered 

video games, such as Nintendo, to be a functional computer. 

Many of the 108 responding to computer use for video gaunes 

were referring to commercial video games and not a computer 

in the general sense. The survey seemed to show few 

differences between male and female computer use and 

ownership. Table 2 presents the survey results for each 

prograunming group. 
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Table 2 

Student information survey 

Standard Group 
(n= 

Gender Male 
(n=29) 

Male 
Computer used at 

Home 5 
Relative's 6 
Friend's 6 
School 25 
None 0 

=62) 
Female 
(n=33) 

Female 

4 
2 
4 

22 
0 

Graphics Group 
(n= 

Male 
(n=25) 

Male 

4 
4 
5 

21 
0 

=56) 
Female 
(n=31) 

Female 

2 
1 
2 

20 
0 

Computer ownership 

Never 
1 year 
1 to 5 years 
More than 5 years 

21 
5 
1 
2 

26 
2 
3 
0 

19 
3 
2 
1 

25 
2 
3 
1 

Computer use t o 

Play video gaunes 
Write computer 

prograuns 
Word processing 
Data base 
Spreadsheet 

29 
0 

0 
0 
0 

26 
0 

2 
0 
0 

25 
0 

1 
0 
0 

28 
0 

2 
0 
0 

I have a v i d e o gaune 18 13 16 15 
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CQiuputer Attitude scai^ prp-trnr 

Both experimental groups were pretested with the three 

sections of the Computer Attitude Scale prior to the start 

of the study. The computer anxiety subscale measures 

feelings of anxiety or fear of computers or learning to use 

computers. The computer liking subscale relates to 

confidence in the ability to learn about or use computers, 

and the computer confidence subscale measures an 

individual's belief in his or her ability to use computers 

(Mertens & Wang, 1988). It was found that the multivariate 

test for homogeneity of dispersion matrices was not 

significant (Box M = 45.4232, E(42,9787)=.94951, p = .564). 

The four multivariate statistics commonly used in MANOVA 

reported similar statistics for the different effects (Wilks 

= .94071, p=.160). Results of the Univariate F-tests of the 

MANOVA for the Computer Attitude Scale pre-test at the alpha 

level of .05 resulted in F(l,86) = 1.94, p = .167 for the 

computer anxiety subscale, F(l,86) = .05, p = .829 for the 

computer confidence subscale and F(l,86) = .283, p=.596 for 

the computer liking subscale. This indicates that there was 

no significant difference in attitude toward computers 

between the standard and graphics instructional groups prior 

to the intervention. Table 3 presents the analysis of 

variance for the pre-test and the comparison of the three 

subscales between the two groups. 
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Table 3 

Computer attitude scale 
pre-test mean score comparison 

Group Standard Graphics Total Sample 

(n=62) (n=56) (n=118) 

Anxiety 

Mean 3.816 3.777 3.797 

sd .673 .729 .695 

Confidence 

Mean 3.481 3.563 

sd .727 .693 

Liking 

Mean 3.352 3.243 3.298 

sd .869 .889 .873 

Note: Scores range from 1 to 5, with 5 indicating the more 
positive attitude-
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Norm-Referenced Asse.«;.«;Tnent Prngrarg 
for Texas (NAPT) 

All subjects in the Standard and Graphics programming 

groups completed the mathematics subsection of the Norm-

Referenced Assessment Prograun for Texas (NAPT) . A 

correlation of the scores between the standard group and 

graphics group was performed. A t-test on the NAPT scores 

between the standard group and graphics group was performed. 

The results indicated that there was no significant 

difference in the groups based on math scores (i = -.92, p = 

.362) . An ANOVA procedure was performed on the NAPT scores 

of the two instructional groups. This resulted in M=35.816 

with a standard deviation of 10.889 for the Standard group 

and M=37.578 with a standard deviation of 10.995 for the 

Graphics group. Therefore these two groups may be 

considered to be equivalent in math knowledge based on their 

pre-test scores. 

Statistical Analyses 

Analyses of variance and pre- and post-test as a 

repeated measure were used in data analysis. Variables used 

in this study are presented in Figure 1. 
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Independent Variables 

Treatment, 2 levels 
Standard BASIC instruction 
Graphics BASIC instruction 

Cognitive style, 2 levels 
Field Dependent 
Field Independent 

GENDER = Gender of the student 
Male student 
Female student 

Dependent VariaUoles 

Prograunming achievement 
Concept section 
Application section 

Computer Attitude 
Computer Liking 
Computer Confidence 
Computer Anxiety 

Figure 1. Variables 

Hypothesis Testing 

Subjects for this study consisted of 118 subjects 

enrolled in an eighth grade computer literacy class in a 

West Texas middle school. Initial testing using the GEFT 

categorized each subject into one of three cognitive styles, 

field dependent (n=45), indeterminate (n=24) and relatively 

field independent (n=4 9). 
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The independent variables were the treatment 

conditions. Standard (n=62) or Graphics (n=56) programming 

instruction, cognitive style (Field Dependent or Field 

Independent) and gender. The Computer Attitude Scale was 

used as a pre-test to determine initial attitude differences 

between the instructional groups and was then used as a 

covariate with the CAS post-test. The dependent variables 

were prograunming achievement, as measured by an instructor 

designed prograunming achievement test, consisting of two 

sections (concept and application) and computer attitude, as 

measured by the Computer Attitude Scale, consisting of three 

subsections (computer liking, computer confidence and 

computer anxiety). 

Hypothesis 1 

Hypothesis 1 stated that there is no significant 

difference in achievement on a test measuring BASIC 

prograunming concepts and on a test measuring BASIC 

prograunming applications between the standard group students 

and the graphics group students. This hypothesis was tested 

by obtaining post-test scores on a test measuring 

prograunming concepts and scores on a test measuring 

prograunming applications. Post-test scores were analyzed 

using a multivariate analysis of variance (Table 4). It was 
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Table 4 

MANOVA for achievement with groups 

Source 

Fact 

App. 

Pillai's 

Box M 

MS 

293.13884 

2970.04080 

ERROR 

263.72141 

255.85893 

F 

1.11155 

11.60812 

5.95004 

2.13443 

P 

.295 

.001 

.004 

.002 
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found that the multivariate test for homogeneity of 

dispersion matrices was significant indicating a violation 

to this assumption (Box M = 48.69859, £(21,19460) = 2.13443, 

p = .002). The four multivariate statistics commonly used 

m MANOVA reported similar statistics for the different 

effects. Pillai's trace statistic was the statistical test 

selected here due to its robustness to assumption violations 

(Olson, 1976) (Pillais = .12281,_p = .004). The results of 

the MANOVA indicated that a significant difference between 

the two groups was found on the application section of the 

achievement post-test at the alpha level of .05 Results of 

a univariate F-test on the application portion of the post-

test show F(l,86) = 11.61, p = .001. The results of the 

MANOVA at the alpha level of .05 for the concept portion of 

the achievement test show F(l,86) = 1.11, p = .295 and 

indicate no significant difference between the Standard and 

Graphics instructional groups on the Fact portion of the 

achievement test. Table 5 shows a mean score comparison 

between the Standard and Graphics instructional groups on 

the fact and application test scores. Results of the MANOVA 

procedure support alternative hypothesis 1 (Hoi). 

Hypothesis 2 

The second hypothesis stated that there is no 

interaction between cognitive style and treatment on 

achievement on a post-test measuring BASIC prograunming 
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Table 5 

Mean score comparison concept post-test 

Instruction Group 

Standard Graphics 

(n=62) (n=56) 

Fact Post-test 

Mean 68.4 90 72.622 

sd 20.060 15.561 

Application Post-test 

Mean 67.776 80.978 

sd 20.561 21.254 
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concepts and on a post-test measuring programming 

applications. Hypothesis 2 was tested using post-test 

scores on prograunming concepts and post-test scores on 

programming applications with a multiple analysis of 

variance using two levels of cognitive style. It was found 

that the multivariate test for homogeneity of dispersion 

matrices was significant indicating a violation to this 

assumtpion (Box M = 48.69859, £(21,19460) = 2.13443, p = 

.002). The four multivariate statistics commonly used in 

MANOVA rep>orted similar statistics for the different 

effects. Pillai's trace statistic was the statistical test 

selected here due to its robustness to assumption violations 

(Olson, 1976). Pillais = .015,_p = .526 indicated no 

significant difference when considering an interaction 

between treatment and cognitive style (Table 6). The 

results of the MANOVA at the alpha level of .05 for the Fact 

portion of the achievement test on the interaction of 

treatment and cognitive style show F(l,86) = .187, p = .666 

and indicate that there was no significant difference 

between the Standard and Graphics instructional groups on 

the fact portion of the achievement test. The results of 

the MANOVA indicate that no significant difference between 

the two groups was found at the alpha level of .05. Results 

of a Univariate F-test on the application portion of the 

post-test for the interaction of treatment and cognitive 

style show F(l,86) = 1.29, p = .259. Table 7 shows a mean 
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Table 6 

MANOVA for achievement with cognitive style 

Source MS ERROR 

Fact 

App. 

Pillai's 

Box M 

49.43136 

330.85580 

263.72141 

255.85893 

.18744 

1.29312 

.64702 

2.13443 

.666 

.295 

.526 

.002 
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Table 7 

Mean score comparisons for concept and application post-test 
standard and graphics groups with cognitive style 

Concept 

Group 

Field Independent 

n 

M 

sd 

Field Dependent 

n 

M 

sd 

Treatment 

Standard 

24 

77.833 

17.534 

25 

59.520 

18.414 

Graphics 

25 

79.360 

13.744 

20 

64.200 

13.720 

^plication 

Field Independent 

n 

M 

sd 

Field Dependent 

n 

M 

sd 

24 

82.542 

9.767 

25 

53.600 

18.076 

25 

90.320 

10.711 

20 

69.300 

22.905 
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comparison between instructional groups and cognitive style 

on the fact and application sections of the programming 

achievement test. 

Hypothesis 3 

Hypothesis 3 states that there is no interaction 

between gender and treatment on achievement on a test 

measuring BASIC programming concepts and on a test measuring 

programming applications. This hypothesis was tested by 

obtaining post-test scores on a test measuring programming 

concepts and scores on a test measuring programming 

application and using a multiple analysis of variance. It 

was found that the multivariate test for homogeneity of 

dispersion matrices was significant indicating a violation 

to this assumption (Box M = 48.69859, £(21,19460) = 2.13443, 

p = .002) The four multivariate statistics commonly used in 

MANOVA reported similar statistics for the different 

effects. Pillai's trace statistic was the statistical test 

selected here due to its robustness to assumption violations 

(Olson, 1976). Pillais = .03567,_p = .214 indicated no 

significant difference when considering and interaction of 

treatment and gender. The results of the MANOVA indicate no 

significant difference by gender was found at the alpha 

level of .05 (Table 8). Results of a Univariate F-test on 

the application portion of the post-test show F(l,86) = 
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Table 8 

MANOVA for achievement with gender 

Source 

Fact 

/^p-

Pillai's 

Box M 

MS 

197.66735 

233.14512 

ERROR 

263.72141 

255.85893 

1 

2 

F 

.74953 

.91123 

.57226 

.13443 

P 

.389 

.342 

.214 

.002 
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.911, p = .342. The results of the ANOVA at the alpha level 

of .05 for the Fact portion of the achievement test show 

F(l,86) = .749, p = .389 and indicate that there was no 

significant difference between the Standard and Graphics 

instructional groups based on gender on the fact portion of 

the achievement test. Table 9 illustrates a mean score 

comparison on the fact and application post-tests by gender. 

Hypothesis 4 

Hypothesis 4 states that there is no difference on 

attitude scores on the three subscales of the Computer 

Attitude Scale (CAS) measuring computer liking, confidence, 

and anxiety toward computers between the standard group 

students and the graphics group students. This hypothesis 

was tested by obtaining post-test scores on a test measuring 

computer liking, computer confidence, and anxiety toward 

computers on a scale measuring attitude toward computers and 

using a multiple analysis of covariance using the pre-

Computer Attitude Scale as a covariate. The Computer 

Attitude Scale scores were used as a covariate to partial 

out any pre-test difference resulting from the use of intact 

classes and the limitation that random assignment was not 

possible. The non-significance of the MANCOVA (Box M = 

240.31577 with F(147,7306) = 1.22536, p = .034. Wilks = 

.98058 with F = .53471 p = .660) lends support for the use 

of the MANCOVA. The results of the MANCOVA indicated no 
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Table 9 

Mean score comparisons for concept and application post-test 
standard and graphics groups with gender 

Fact 
Treatment 

n 

M 

sd 

Stan 

Male 

20 

66.800 

20.809 

dard 

Female 

29 

69.655 

19.814 

Graphics 

Male 

20 

74.400 

18.869 

Female 

25 

71.200 

12.543 

.^plication 
Treatiment 

n 

M 

sd 

Stand 

Male 

20 

68.250 

19.301 

ard 

Female 

29 

67. 

21. 

,488 

,718 

Graphics 

Male 

20 

77.850 

23.245 

Female 

25 

83.840 

17.093 
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significant difference for each treatment group at the alpha 

level of .05 (Table 10). Results of a Univariate F-test on 

the computer liking portion of the post-Computer Attitude 

Scale show F(l,83) = .654, p = .421. The results of the 

MANCOVA at the alpha level of .05 for the computer 

confidence portion of the post-Computer Attitude Scale show 

F(l,83) = .002, p = .962 and indicate that there was no 

significant difference between the Standard and Graphics 

instructional groups on the computer confidence subscale. 

The results of the MANCOVA at the alpha level of .05 for the 

anxiety toward computers portion of the post-Computer 

Attitude Scale show F(l,83) = .106, p = .745.and indicated 

that there was no significant difference between the 

Standard and Graphics instructional groups in the area of 

computer anxiety. Table 11 shows a mean score comparison 

between instructional groups on the three subsections of the 

Computer Attitude Scale. 
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Table 10 

MANOVA for attitude with groups 

Source 

Anxiety 

Liking 

Confidence 

Wilks 

Box M 

MS 

.03616 

.42386 

.00089 

ERROR 

.34086 

.64798 

.40045 

F 

.10609 

.65414 

.0023 

.53471 

1.22536 

P 

.745 

.421 

.962 

.660 

.034 
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Table 11 

Mean score comparison 
computer attitude scale post-test 

Subscale 

Anxiety 

M 

sd 

Confidence 

M 

sd 

Liking 

M 

sd 

Instructional Group 

Standard Graphics Total Sample 

(n=62) (n=56) (n=118) 

3 . 7 6 1 

. 6 2 6 

3 . 3 6 3 

. 7 8 4 

3 . 3 0 4 

. 8 5 7 

3 . 6 6 7 

. 7 5 2 

3 . 4 5 3 

. 8 7 7 

3 . 2 6 2 

. 8 7 7 

3 . 7 6 1 

. 6 8 7 

3 . 4 7 7 

. 6 8 4 

3 . 2 8 4 

. 8 6 2 
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CHAPTER V 

DISCUSSION AND CONCLUSIONS 

Summary r>f the Study 

From a review of the literature, it was found that 

computer literacy has become a priority in schools and 

colleges throughout the United States. At the same time, 

use of computers in schools and colleges in the area of 

computer prograunming is increasing (Arthur & Hart, 1990; 

MacGregor, 1988; Pommersheim & Bell, 1986; Soloway, 1993). 

The results of much of the research have led to questions 

concerning alternative ways of teaching computer 

prograunming. Questions raised include what effects 

different instructional methods will have (a) on student 

achievement and student attitudes toward the use of 

computers, (b) on the achievement of students with different 

cognitive styles, and (c) on the achievement of students of 

different gender (Bitter & Lu, 1988; Van Der Veer, 1989). 

Other researchers have raised concerns about the research 

designs used in many studies (Clark, 1985; Heinich, 1984; 

Kulik & Kulik, 1987a; Palumbo, 1990). Such concerns include 

(a) the "novelty" effect, (b) the different teacher effect, 

(c) the "John Henry" effect, and (d) the use of problem 

solving theory. In this study, the researcher has taken 

into account several of these concerns. 
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This study was planned to evaluate the effects of two 

approaches of programming instruction, standard instruction 

and graphics instruction, on achievement in programming and 

attitudes toward computers of middle school students who are 

at the novice programming level. Some limitations were 

placed on the research design. First, random assignment of 

students was not possible and intact classes were used. 

Second, the number of students in some cell groups was less 

than desirable. All cells under consideration had at least 

10 students, except for one with nine. Three classes were 

randomly selected to receive standard instruction (n = 62) 

and three classes received graphics instruction (n = 56). 

Prior to the study, all students in the study completed the 

mathematics subsection of the Norm-Referenced Assessment 

Program for Texas (NAPT) and the Group Embedded Figures 

Test. Based on their GEFT scores, students were classified 

as field dependent, relatively field independent or 

indeterminate. Also prior to the study, the students 

completed a survey consisting of information about computer 

experience and computer ownership. Administered as a pre-

and post-test was the Computer Attitude Scale (CAS), which 

consisted of three subsections: Computer Anxiety, Computer 

Liking, and Computer Confidence. Administered as a post-

test was a programming achievement test, constructed by the 

researcher, consisting of two subsections: prograunming facts 

and prograunming applications. 
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Treatment consisted of 30 55-minute periods of computer 

programming. Standard instruction consisted of assignments 

given in verbal or text fonnat with the output consisting of 

text and/or numerical information. Graphics instruction 

consisted of assignments given in verbal, text or picture 

format with output consisting of text and a graphics 

display. 

Hypotheses 1, 2 and 3 were tested using a MANOVA 

procedure. The results of the test supported rejection of 

null hypothesis 1 (Hoi) . The results of the MANOVA on the 

interaction of cognitive style and treatment supported null 

hypothesis 2 (Ho2). Likewise the test for hypothesis 3 

supported null hypothesis 3 (Ho3). Hypothesis 4 was tested 

using the Computer Attitude Scale pre-test scores as a 

covariate. The MANCOVA procedure resulted in support of 

null hypothesis 4 (Ho4) for each of the three subsections of 

the Computer Attitude Scale. 

Discussion of the Study 

The results of the study indicate that alternative 

methods of instruction in BASIC computer prograunming do 

significantly increase programming achievement on 

application problems in novice prograunming students. The 

fact that improved prograunming achievement occured in both 

the standard instruction and the graphics instruction group 
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indicate that the following features in this study were 

adequate. 

<a) Length of treatjneni-. Although the length of 

treatment in this study is still considered a limitation, it 

was of adequate length to show a significant increase in 

programming achievement. This study was developed within 

the confines of a computer literacy class curriculum and was 

designed as an introduction to computers and computer use. 

Students in this study were exposed to the language 

environment for a period of six weeks, with an approximate 

total of 28 hours of programming instruction and practice. 

According to Palumbo (1990), the development of expertise in 

an area may take between 5,000 and 10,000 hours of actual 

exp>erience. Extensive knowledge in a subject area is also 

needed to gain expertise. The students in this study began 

the study with no knowledge of computer programming and were 

still at the novice level at the end of the study. 

(b) Problem solving theory. This study used the 

concept of structured prograunming consisting of (a) top-down 

approach for solving problems, (b) modularity within the 

prograun, and (c) the use of a limited number of constructs. 

The study used the BASIC prograunming language as the vehicle 

for instruction. There are many different ways to teach 

programming. Many experts suggest the use of structured 

prograunming techniques which consist of top-down design, 

modular prograunming and a limited number of constructs. 
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Since program design is primarily a planning task, it 

requires the organization of large amounts of complex and 

detailed knowledge about language syntax and semantics 

(Dalbey & Linn, 1986; Lockard, 1986; Marchionini, 1985). 

The lack of inherent structure in the BASIC programming 

language requires that students attend to the structured 

techniques introduced in the instructional group. 

Within the six-week time frame, a limited amount of 

declarative knowledge was developed to effectively write and 

execute specific programming problems which required the use 

of not only the declarative knowledge base but also 

structured programming techniques. As the treatment 

progressed, new commands were added to the declarative 

knowledge base. Structured activities and assignments 

allowed the procedural knowledge to become an integral part 

of the prograunming unit. 

Programming Sequence 

Lessons 1 through 6 were identical for each programming 

group. Lessons 7 through the final project were different 

in content but used identical objectives (Appendix A) 

(Figure 2). 
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Lesson 1: 

Introduce the terms 
S ta temen t, Command 
RUN, LIST, CLS, NEW, SAVE. 

Lab assignment 
Get into BASIC 
Enter program SAMPLE 
Save program 

Lesson 2, 3 and 4: 
Introduce system command set 
Heading information 
Practice prograun 1-4 
Debug 

Edit technique 
Print sequence 
Save 

Lesson 5, 6: 
Introduction to planning procedures 
Flowcharts 
Symbols 
Use 

Top-down design 
Structure chart 
Use of modules 

Lesson 7, 8, 9: 
Use planning techniques 
Write programs 1, 2. 
Documentation 
Heading (REM) 
Modules 

Figure 2. Lesson Sequence 
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All program assignments consist of: 
A tree diagram or flowchart. 
Prewriting the computer code on paper. 
Include REM for documentation 
Enter the program. 
Test and debug the program. 
Print the program. 

Lesson 10, 11: 
Introduce variables 
Names 
Uses 

Assign program using variables 

Lesson 12, 13, 14: 
Introduce Gosub/Return 
Modules 
Driver module 
Assign program using Gosub/Return 

Project for end of prograunming sequence 

STANDARD 
Project -- Write a prograun that will play a 
guessing number game with the user. 

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 

Figure 2. Continued 
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GRAPHICS 

Project -- Draw a picture of a cow including 
scenery and details. 

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 

Figure 2. Continued 

(c) Developmental aspects of the research 

participants. All students in this study were eighth grade 

computer literacy students. According to Becker (1982) and 

Cugini (1984) , BASIC is for end-users, that is those for 

whom prograunming is a secondary skill and the language is an 

appropriate tool for beginners to learn about programming. 

Eighth grade students should then have sufficient cognitive 

capabilities to learn commands (declarative knowledge) and 

sequential command structures (procedural knowledge). These 

cognitive capaibilities allowed the subjects to have a good 

command of the "linguistic" basis needed for solving a 

problem, with a limited declarative knowledge base, and 

effective strategies for employing that basis so that a 

novice level problem could be solved. If the learner is 

incapable of mastering a strong, though limited linguistic 

base, the effective strategies will not be possible because 

there is not a factual or conceptual foundation to be 

employed in problem solving (Hayes, 1981). 
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Since a significant difference was found between the 

application post-test scores of the programming groups, it 

may be concluded that students' programming skills were 

improved due to the type of programming instruction. These 

findings agree with the previous finding of Linn (1985) and 

Marchionini (1985) that prograunming exaunples and activities 

should cater to a variety of interests. The use of 

pictures, in the form of prograunmable computer graphics, 

combined with the structure imposed by top-down prograun 

design, appears to be a viable instructional technique for 

an introduction to computer prograunming. This agrees with 

Grogono (1989), who states that images on the screen provide 

an immediate indication that a prograun is correct or 

incorrect. 

There was no significant differance on prograunming 

achievement in the area of interaction between cognitive 

style and treatment (Hypothesis 2) . It has been found by 

Sharma (1986/87) that field independent students appear to 

have an advantage over field dependent students in learning 

analytic concepts while field dependent students have an 

advantage in areas that have a social value focus. The use 

of non-complex computer graphics in conjunction with the use 

of top-down program design may have helped equalize the 

different cognitive strategies of the field dependent and 

field independent learner. Since this study included only 

14 students with a Group Embedded Figures Test score greater 
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than 15, the results of hypothesis 2 could have been 

affected by the very limited number of true field 

independent learners. 

There was no significant differance on programming 

achievement in the area of interaction between gender and 

treatment (Hypothesis 3) . This agrees with some studies of 

achievement outcomes between females and males learning 

computer prograunming which suggest that gender differences 

m prograunming achievment are minimal or nonexistent (Arthur 

& Hart, 1990; Webb, 1985) On the other hand, other studies 

suggested that gender is a factor in programming achievement 

(Chung, 1988; Funk, 1987) Studies by Chung (1988) indicated 

that males performed significantly better than females on 

prograunming activities. In other studies, it was found that 

participation of both males and females could be affected by 

selecting various types of problem content. The use, then, 

of graphics programming content with structured prograunming 

techniques may have helped both boys and girls do well. 

There was no significant differance in the attitude of 

students toward computers, as measured by the Computer 

Attitude Scale, after a six-week unit on computer 

programming (Hypothesis 4) . The results of hypothesis 4 may 

have been affected by a variety of situations. The 

strongest of these may have been caused by a ceiling effect. 

The Computer Attitude Scale is a Likert type scale that uses 

a score variation from 0 to 5. The the pre-Computer 
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Attitude Scale mean scores of the standard group (Anxiety = 

3.816, Confidence = 3.481 and Liking = 3.352) and the 

graphics group (Anxiety = 3.777, Confidence = 3.563 and 

Liking = 3.243) were such that not enough variation remained 

to show a significant attitude improvement. Next, the 

general end of the year ambivalence of many middle school 

age students may have suppressed any end of the study 

attitude improvement. The attitude of students toward 

prograunming may have also been affected by programming 

requirements in both instructional methods. In both 

instructional groups, the use of top-down program planning 

and pre-writing the prograun code was a class requirement. 

In discussions with students, it was found that 45 percent 

wanted to code the problem into the computer and disliked 

the requirement of pre-planning the prograun solution. 

According to Webb, Ender, and Lewis (1986), lack of program 

planning is typical of novice programmers. It was also 

noted that 40 percent of the students felt that the top-down 

approach and pre-writing the prograun helped in problem 

solution. The lack of any significant differences between 

the prograunming groups and the high pre-test mean scores 

could signify that student attitude toward computer use was 

not adversly effected by a six-week unit on computer 

programming. 
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Conclusinns 

This study tried to eliminate some weaknesses of 

existing programming language studies as identified by Clark 

(1985) and Palumbo (1990): (a) the "novelty" effect, (b) the 

different teacher effect, and (c) the use of weak problem 

solving theory. With the accommodation of these faulty 

features, this study focused on the development of BASIC 

programming achievement. This study showed that prograunming 

achievement using the BASIC prograunming language can be 

increased through exposure to alternate methods of 

prograunming instruction in conjunction with structured 

prograunming techniques. This study also showed that there 

were no significant gender differences in achievement in the 

two instructional groups. Alternate methods of instruction 

then may help minimize any gender differences at the novice 

prograunming level. 

Programming skills are used in many areas of computer 

use such as text processing, graphic design, music and sound 

generation, process control, and games. For this reason, it 

is important for computer users to become fauniliar with 

prograunming techniques to enable them to solve many software 

related problems. Better designed instruction and better 

designed studies may be needed to support the findings of 

this study which indicate that prograunming instruction using 

alternative content can assist and enhance programming 

achievement. 
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Suggestions for Further ReseaT-nh 

As a result of this study, the following possibilities 

for further research are suggested: 

1. The short length of this study may have limited the 

true effects of alternate prograunming content on student 

achievement and a more accurate picture should be obtainable 

by lengthening the treatment. 

2. This study exaunined the use of BASIC programming 

instruction using graphics on middle school age students. 

Further studies should be conducted with high school age 

students to determine whether the effects vary with students 

at different stages of cognitive development. 

3. This study used the BASIC prograunming language 

which is not a structured prograunming language. Further 

studies should be conducted with other programming languages 

such as PASCAL, C, PROLOG, LISP, etc. 

4 . This study focused on the use of programming 

instruction using graphics. Linn (1985) and Marchionini 

(1985) suggest other areas of programming study. These 

include using prograunming examples and activities consisting 

of text processing, graphic design, music and sound 

generation, process control, and games. Studies using other 

methods of prograunming instruction could help determine a 

more relevant course content for programming instruction. 

5. This study only exaunined the cognitive style of 

field dependence/independence. Studies using other 
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cognitive styles (i.e., active vs. reflective, concrete vs. 

abstract, spontaneous vs. systematic, internal vs. external, 

and linear vs. creative) should be conducted to help 

determine the effects of other cognitive styles on 

prograunming achievement. 

6. This study was conducted using groups of students 

in intact classes. Different results may be obtained with 

the use of a random sample. 

7. This study considered only the achievement and 

attitude of students using two approaches to programming. 

It was noticed that the aunount of debugging activity varied 

between instructional groups. Further studies investigating 

how alternative programming content, specifically graphics 

output, would facilitate debugging activities. 
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APPENDIX A 

PROGRAMMING OBJECTIVES 

1. Given one of the basic flowchart symbols, the student 

will be able to identify the given symbol. 

2. Given a psuedocode statement, the student will be able 

to identify which flowchart symbol would best represent 

that statement. 

3. Given a list of computer commands and computer 

statements, the student will be able to identify the 

computer statement. 

4. Given a list of computer commands and computer 

statements, the student will be able to identify the 

compu te r comma nd. 

5. Given the naune of a file, the student will be able to 

identify the command to get the file from a floppy 

disk. 

6. Given the naune of a file, the student will be able to 

identify the command to store the file on floppy disk. 

7. Given a list of BASIC commands, the student will be 

able to identify the command to execute a program. 

8. Given a list of BASIC commands, the student will be 

able to identify the command to see the prograun in 

memory. 
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9. Given a list of BASIC commands, the student will be 

able to identify the command to see a list of files on 

a disk. 

10. Given a problem the student will be able to draw a 

flowchart to plan a solution. 

11. Given a problem the student will be able to use top-

down design to plan a solution. 

12. Given a problem the student will be able to use top-

down design to plan a solution and code the solution 

using BASIC. 
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APPENDIX B 

LESSON SEQUENCE 

FOR STANDARD AND GRAPHICS PROGRAMMING 

A set of extra credit prograuns will always be available 
for students finishing the assigned prograun early. The 
extra credit programs will be used to reinforce and extend 
the current topics. 

Some programs may be extended to continue into the next 
days class for general discussion or completion. 

Lesson 1 

Discuss the origins of BASIC, versions of BASIC and GWBASIC. 
Handout 

Worksheet statements 
answer questions bottom of page 

Worksheet commands 
answer 10 questions at bottom of page 

General instructions 
Discuss commands and statements. 
Demo 

get into basic 
entering prograun 
commands, run, list els, new, save 
Save prograuns 

Lab - get into basic 
enter prograun 
save prograun 

Lesson 2 

Review get into basic 
enter heading 
enter program 
edit procedures 
save prograun 
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Lab- get into basic-enter STICKY COMPUTER 
RUN 
Edit-debug 
save prograun 

Lesson 3 

Edit techniques 
Handout - System command set 
syntax error and line number listed 
listing some but not all lines 

print sequence 
1. be sure you are finished 
2. set print switch 
3. type LLIST 
4 . RUN prograun 
5. press <shift> + <print screen> 

Lab 
Enter program 
Test, debug 
Save 
Print 

Lesson 4 

Show printouts 
Review print sequence 
Cw prograun - statements and commands 

Lab prograuns 
enter 
run 
debug 
save 
print 

start new program 
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Lesson 5 

Flowcharts — Ohio Smith sequence to introduce flowchart 
symbols 

Basic symbols 
Start/stop 
Process 
Input/output 
Decision 

Lesson 6 

Top-Down prograun design - Text — OH demostrate Top Down 
design 
Flowchart review using Linkway activities 

Question set over Top-down 
Flowchart symbols 

Lesson 7 

Quiz over Top-down/Flowchart symbols 

Start split programming exercises 
Handout 

pl 
P2 
p3 
p4 

Prograun 1 - must be done as individual 
Extra credit prograun 
demo commands 
Begin writing prograun 

Prograun planning 
Flowchart - Top-Down 
Code 

STANDARD 
Prograun using terms on pages 1, 2, 3, and 4 

Print, +, -, *, and / 
Enter 
Save 
Print 
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GRAPHICS 

Program using terms on pages 1,2, 3 and 4 
Print, point, line, box 

Enter 
Save 
Print 

Lesson 8 

Discuss different ways to write a program. 
Seat of the pants 
paper copy then type 
Top down analyze, flowchart/Top-down, 

STANDARD 
Complete prograun 1 

Discuss Top-down possibilities for extra credit 
Start extra credit program 

Prograun: Have the computer print your name 
and your partner's name. Have it 
find the sum, difference, product 
and quotient of 27 and 94. 

GRAPHICS 
Complete prograun 1 

Discuss Top-down possibilities for extra credit 
Start extra credit prograun 

Program: Have the computer print your name 
and your partner's name. Have it draw a line, 
box and circle. Put the circle in the box. 

Lesson 9 

Show printouts 
Review print sequence 

STANDARD 
Assignment 2 
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Program: Print, comma, semicolon, *, / and locate 
Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 

GRAPHICS 
Assignment 2 

Program: Print, filled box, circle, paint, locate. 
Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 

Lesson 10 

STANDARD — GRAPHICS 
Variables 
Assignment 

WS on variables and assignment 

Lesson 11 

STANDARD -- GRAPHICS 
Logical variable names 
Input using variables 

Enter short programs using input to enter names and numbers 
Enter 
Edit 
Test and debug 

Lesson 12 

Introduce GOSUB/RETURN 
All programs will be modular using GOSUB/RETURN to 

execute each major division of the Top-Down design 
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STANDARD 
Assignment 3 

Program using input to enter names and numbers to calculate 
Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 

GRAPHICS 
Assignment 3 

Prograun using input to enter names and number for drawing 
Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 

Lesson 13 

STANDARD 
Assignment 

Prograun: Have the user enter their name and 4 numbers. 
Have the computer calculate the sum, difference, product, 
quotient and average of the numbers. Print the answers in 
different zones. 

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 

GRAPHICS 
Assignment 

Prograun: Have the user enter their naune and four numbers. 
Have the computer draw a line, box, circle and point using 
the numbers. 

Top-down 
Code 
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Type in 
Test and debug 
Save 
Print 

Lesson 14 

STANDARD 
Assignment 

Program: Have the user enter their name and their name and 
age in years. Have the computer calculate their age in 
months, their age in days and their age in minutes. Label 
all output. 

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 

GRAPHICS 
Assignment 

Program: Have the user enter their name. Given a picture 
of a house, fence and trees, have the computer 
reproduce the picture on the screen. Have the computer 
print the users naune on the house-

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
Extra credit****** 
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Project for End of Prograunming sequence 

STANDARD 
Project — Write a program that will play a guessing number 
gaune with the user. 

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 

GRAPHICS 
Project -- Draw a picture of a cow including scenery and 
details. 

Top-down 
Code 
Type in 
Test and debug 
Save 
Print 
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APPENDIX C 

PROGRAMMING COMMANDS AND STATEMENTS 

Statements and commands common to both Standard and Graphics 
instructional groups 

Run 
List 
New 
Save 
CLS 
Print 
Rem 
Key Off 
Locate 
Variable 
Let - Assignment 
input 

Gosub/Return 

Statements and commands or topics different for each group 

Standard Graphics 

Add Screen 

Subtract Pset 
Multiply Preset 
Divide Line 
Comma Circle 
Semicolon Paint 
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APPENDIX D 

TEST QUESTIONS WITH OBJECTIVES 

CONCEPT SECTION 

Test questions for the concept section were given in random 
order. 

CONCEPT SECTION 

1. Given one of the basic flowchart symbols, the student 
will be able to identify the use of the given symbol. 

A parallelogram in a flowchart is used to indicate 
A. A decision point 
B. A branch 
C. Input or output 
D. A process 

The diaunond shaped box in a flowchart i s used to i n d i c a t e 
A. A decision point 
B. Input or output 
C. A process 
D. The end of the flowchart 

An oval shape in a flowchart is used to indicate 
A. A decision point 
B. The end of the flowchart 
C. A process 
D. Input or output 
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2. Given a psuedocode statement, the student will be able 
to identify which flowchart symbol would best represent 
tha t s ta temen t. 

Which flowchart symbol would be used for the statement 
Put peanut butter on a slice of bread. 
A. A parallelogram 
B . A diaunond 
C. An o v a l 
D. A rectangle 

Which flowchart symbol would be used for the statement 
Print out your name and age. 
A. An o v a l 
B . A diaunond 
C. A rectangle 
D. A parallelogram 

Which flowchart symbol would be used for the statement 
Is the number larger than 12? 
A. A diaunond 
B . An o v a l 
C. A parallelogram 
D. A rectangle 

3 Given a list of computer commands and computer 
statements, the student will be able to identify the 
computer statement. 

Which of the following is a computer statement? 
A. LIST 
B . PRINT 
C. RUN 
D. NEW 
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Which of the following is a computer statement? 
A. LLIST 
B. LOAD 
C. LET 
D. SAVE 

Which of the following is a computer statement? 
A. RUN 
B. LIST 
C. FILES 
D. REM 

4 . Given a list of computer commands and computer 
statements, the student will be able to identify the 
computer command. 

Which of the following is a computer command? 
A. REM 
B. LET 
C. INPUT 
D. LIST 

Which of the following is a computer command? 
A. NEW 
B. LOCATE 
C. RUN 
D. LOAD 

Which of the following is a computer command? 
A. VARIABLE 
B. INPUT 
C. LLIST 
D. REM 

5. Given the name of a file, the student will be able to 
identify the command to get the file from a floppy 
disk. 
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Which command would bring the file JOHN.BAS from your disk 
into computer memory? 
A. LOAD JOHN.BAS 
B. LIST JOHN 
C. LOAD "JOHN" 
D. BRING "JOHN" 

Which command would get the file PROGl.BAS from your disk? 
A. GET "PROGl" 
B. LIST "PROGl" 
C. FILES "PROGl.BAS" 
D. LOAD "PROGl" 

Which command would retreive the file PR0B-2.BAS from your 
disk? 
A. LOAD "PROB-1" 
B. RETREIVE "PROB-1.BAS" 
C. LOAD PROB-1.BAS 
D. RETREIVE PROB-1.BAS 

6. Given the naune of a file, the student will be able to 
identify the command to store the file on floppy disk 

Which command would you use to store the file PROB-1 on 
your floppy disk? 
A. STORE "PROB-1" 
B. PUT "PROB-1.BAS" 
C. LOAD "PROB-1" 
D. SAVE "PROB-1" 

Which command would put the file PROGRAM on your floppy 
disk? 

A. LOAD "PROGRAM.BAS" 
B. RUN "PROGRAM" 
C. SAVE "PROGRAM" 
D. LLIST "PROGRAM" 

Which command would store the file HAPPY on your floppy 
disk? 

A. STORE "HAPPY" 
B. STORE HAPPY 
C. SAVE HAPPY 
D. SAVE "HAPPY" 

119 



7. Given a list of BASIC commands, the student will be 
able to identify the command to execute a program. 

HAPPY which is Which command will execute the program 
currently in computer memory? 
A. LIST HAPPY 
B. LIST 
C. RUN HAPPY 
D. RUN 

Which command will instruct the computer to execute the 
instructions currently in computer memory? 
A. LIST 
B. NEW 
C. RUN 
D. CLS 

8. Given a list of BASIC commands, the student will be 
able to identify the command to see the program in 
memory. 

Which command would allow you to see the prograun currently 
in computer memory? 
A. NEW 
B. LIST 
C. RUN 
D. SEE 

Which command would display the program in memory 
computer screen? 
A. DISPLAY 
B. RUN 
C. CLS 
D. LIST 

to the 

9. Given a list of BASIC commands, the 
able to identify the command to see 
a disk. 

student will be 
a list of files on 
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Which command will display a list of files on a disk? 
A . J J I S T 

B. FILES 
C. LOAD 
D. SAVE 

Which command will display a list of Files on drive A 
A. LIST "A:" 
B. RUN "A: " 
C. FILES "A:" 
D. DISPLAY "A:" 
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APPENDIX E 

TEST QUESTIONS WITH OBJECTIVES 

APPLICATION SECTION 

10. Given a problem the student will be able to draw a 
flowchart to plan a solution. 

Both groups 
Draw a flowchart using the following steps to make a peanut 

butter sandwitch. 

Put peanut butter on both slices of bread 
Get peanut butter, bread, and a knife 
Is the bread covered with peanut butter 
Open the peanut butter 
Put the peanut butter sides of bread together 

Standard--
Draw a flow chart for the following problem. 

Have the user enter two numbers and have the computer 
calculate the sum and product of the numbers and print 
the results. 

Graphics--
Draw a flow chart for the following problem. 

Write a prograun that will have the user enter their 
naune and have the computer draw two boxes. 
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11. Given a problem the student will be able to use top-
down design to plan a solution. 

Both groups 
Use top-down design to plan a solution for the following 
problem. 

You have been asked to make a cheese pizza for a class 
party. 

Standard--
Use top-down design to plan a solution for the following 
problem. 

Write a program that will figure and display your 
English average. You have had three tests. 

Graphics--
Use top-down design to plan a solution for the following 
problem. Write a program that will draw a circle, 
triangle and box. The circle should be inside the box and 
should be colored in. 

12. Given a problem the student will be able to use top-
down design to plan a solution and code the solution 
using BASIC. 

Standard--
Use top-down prograun design to solve the problem below and 
write the BASIC code for your solution. 

Write a prograun that will allow the user to enter the 
year someone was born and the year they died. Have the 
computer calculate how long they lived in years, months, and 
days. Remember there are 12 months to a year and 365 days 
in a year. Have the computer print the person's age in 
years, months and days. 
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Graphics--

^Tc°^oH°''^ "^^^^^ ^° =°^^^ t̂ ^ problem below and write the BASIC code for your solution. 

Write a program that will draw the picture below. 
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