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ABSTRACT

The objective of this research was to investigate the
relative effectiveness of three presentation strategies
(verbal, visual, and hands-on) and their effects on student
achievement of computer skills nhecessary for computer
programming and on computer anxiety. Another intention of
this study was to ascertain whether computer science
aptitude had an effect on student achievement of computer
skills and on computer anxiety or interacted with
presentation strategies.

Data were collected from 81 freshman and sophomore
college engineering students who registered for an
introductory technical FORTRAN programming course. Students
were classified as having high computer science aptitude or
low computer science aptitude based on test results. Three
different presentation strategies were used to instruct
students about computer skills necessary to program a
computer. Two passive methods, verbal and visual, and one
active method, hands~on, comprised the treatments. The
criterion measures consisted of a written achievement test,
a practical achievement test, and a computer anxiety
questionnaire. Multivariate analysis of variance was
conducted for the three-by-two factorial design.

Results of the study indicated that different
instructional strategies for the training of computer skills
have very little effect on computer anxiety over a one week

investigative period. The hands-on presentation strategy



iv
was superior to the visual presentation strategy in
facilitating student achievement for the use of computer
skills when measured by a practical test. Computer science
aptitude was not found to be a significant factor in the
study. These results suggest that different presentation
strategies are not equally effective in facilitating student
achievement of computer skills. The hands-on presentation
strateqgy provided for a significantly more effective
training method than did the visual presentation strategy.
The hands-on training made availakle the cues that are later
to be used in applying the computer skills. Other
presentation strategies that do not allow for hands-on
training may have comitted crucial cues that allow for

effective learning strategies.
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Chapter 1

THE NEED FOR THE STUDY

1.1. Introduction

The use of computer skills in education and society has
become very prevalent during the information revolution.
The need for computer skills is evident in most career job
requirements and in the use of instructional technology.
Word~-processing, programming, electronic mail and computer-
aided instruction are just a few of the applications that
demand computer skills, To provide training for these
skills, specific forms of instruction at K-12, college and
in industry have been created to satisfy the need. Three
common types of training of computer skills are lecture,
demonstration, and self-paced tutorial (Harrington, 1990).
The preferred choice among larger educational and training
institutions has been the in~class lecture, a verbal
presentation strategy (Bikson and Gutek, 1983).

A verbal presentation strategy is categorized as a
covert or passive learning environment for students that
employs the use of words by the presenter as mediators
(Hortin and Bailey, 1982). Unfortunately, a problem with
the verbal presentation strategy for learning computer
skills is the lack of active, hands~on use of the computer
by students in a computer classroom or a computer

laboratory. This problem for learning computer skills can



be investigated by the use of alternate presentation
strategies.

One alternative is a visual presentation strategy that
uses a large screen display as an additiconal mediator for
students learning in a passive environment. The instructor
demonstrates the computer skills at a computer located in
the front of the classroom while students cobserve the visual
output that is projected onto a large screen. The visual
presentation strategy is particularly attractive among
college administrators because it is a low-cost training
method. ©One computer is used by the instructor vis-a-vis a
classroom of computers used by the students.

Another alternative would encompass an active rather
than a passive learning environment. The active learning
environment would permit students to train on computers in a
computer classroom or laboratory. This would represent a
hands-on presentation strategy.

Another problem for learning computer skills is a
severe impediment to novice computer students who fear the
use of computers called "computer anxiety" (Harrington,
1990). Computer anxiety has also been labeled computer-
phobia, cyber-phobia, and technostress (Paul, 1982). Paul
estimated that 30% of American workers fear computers. Most
learners possess some form of anxiety, which may be
advantageous to learning, but too much anxiety in some cases
and too little anxiety in others can deter learning

(Spielberger, 1966). The information revolution has not



been universally accepted by students expected to use
computers. Their reluctance to use conputers may emanate
from a lack of computer Knowledge or a more generalized fear
of computers and techneology. A lack of computer knowledge
can be influenced by training, but computer anxiety offers a
more challenging problem,

The study of computer anxiety and its effect on the
learning of computer skills has produced mixed results.

Some researchers (Howard, 1986; Simonson, 1987; Spielberger,
1983) attempted to explain computer anxiety via personality
factors while other researchers (Harrington, McElroy, and
Morrow, 1990) suggested that computer anxiocus people might
very well attribute their anxiousness to environmental
factors, particularly those involving specific features of
training programs. Howard (1986) speaks of two dimensions
of anxiety: duration (temporary versus permanent) and
intensity (normal or neurotic). Simonson (1987) and
Spielberger (1983) refer to two types of anxiety: trait
(relatively stable individual differences) and state
{(stress-producing situations that vary in intensity or
duration).

To date, research has concentrated on the development
of measures of computer anxiety (Cattell, 1961; Howard,
1986; Simonson, 1987; and Spielberger 1983) and the search
for correlates and possible causes of computer anxiety
(Cambre, 1984; Howard, 1986; Morrow, 1986; Chen, 1986; and

Cushall, 1989). Most studies have focused on the



identification and measurement of individual differences
such as math anxiety, math proficiency, computer science
aptitude, gender, age, previous experience, or attitudes
toward computers (Keonvalina, Wileman, and Stephens, 1983;
Jay and Willis, 1992). Very little research is available on
the treatment of computer anxiety.

The results of Harrington's study (19%0) suggest that
for certain individuals computer anxiety can be influenced
by the type of training provided and the receipt of a
desired training approach. Such findings will help to
support the concept that computer anxiety may be a
temporary, normal form of state anxiety rather than a more
permanent trait anxiety.

Many training efforts have as a goal to expose and
train people to use computers with minimal personal
discomfort and maximum proficiency. Harrington's findings
have implications concerning interventions for the reduction
of computer anxiety and achievement of computer skills. The
fact that receipt of preferred mode of training (lecture vs.
self-paced tutorial) affected post-experimental computer
anxiety suggests that further consideration be given to
training methods, in addition to individual difference
variables such as previous experience, knowledge of
computers, or aptitude for computer science.

Konvalina, Wileman, and Stephens (1983) have used
computer science aptitude as a predictor for advising and

placing students in different types of introductory computer



sclence courses. A predictor such as computer science
aptitude was used to place students into a less technical
course than an introductory programming course to allow for
a higher probability of success, increase computer knowledge
with less stress, less withdrawers from the course, and
better utilization of limited computer resources.

Banks and Havice (1989) report that computer anxiety
can be successfully diminished if the initial training
method focus on mastering computer skills before asking the
student to master subject skills. That is, computer skills
are a prerequisite for computer problem solving and computer
programming. Banks and Havice further report that the
instruction of computer skills should be realistic and
should follow a careful step-by-step set of procedures, and
should provide for lots of early success at the computer.

An associated problem of learning computer skills in a
passive learning environment involves the testing of these
skills. Students usually have their achievement of computer
skills evaluated by a measure of knowledge associated with
"what skills to use" rather than "performance on the
computer." An instrument that measures "what skills to
use,” such as facts, concepts, and rules is usually in the
form of a written test. The achievement of computer skills
should be evaluated by a student's "performance on the
computer." A practical test on the computer would be a form

of evaluation commensurate with measuring computer skills.



The practical test is congruent with the learning

objectives.

1.2. Problem Summary

The instructional effects of three types of
presentation strategies (verbal, visual, and hands-on) will
be investigated with respect to computer anxiety and
facilitating student achievement of computer skills

necessary for computer programming.

1.3. Problem Identification

Some questions that will come under investigation
follow.

1. What is the entry level computer anxiety that is
exhibited by engineering students required to take a
computer programming course?

2. What aptitude for computer scilence do engineering
students possess before taking a FORTRAN programming course?

3. Which presentation strategy for computer skills is
the most effective training method for students with high
and low aptitude for computer science?

4. Do any of the presentation strategies reduce
computer anxiety when investigated by levels of aptitude for
conputer science?

5. Which presentation strategies are more effective

for different types of learning outcomes by aptitude levels,



i.e., recognizing "what" computer skills to use, vis-a-vis,
"performance-of" computer skills at the computer?

6. Are there interactions between computer science
aptitude and presentation strategies on achievement of
computer skills and reduction of computer anxiety?

7. What are the differences in pre-treatment and
post-treatment computer anxiety with respect to presentation

strategies and levels of aptitude for computer science?

1.4. Research Questions
The following are research guestions under

investigation.

1. Are three types of presentation strategies (verbal,
visual, and hands-on) equally effective in facilitating
student achievement of computer skills?

2. Are the three types of presentation strategies equally
effective in reducing computer anxiety?

3. Does computer science aptitude affect student
achievement of computer skills and computer anxiety?

4. Is there an aptitude-by-treatment interaction between
computer science aptitude and presentation strategies

on student achievement of computer skills?

1.5 Hypotheses
The following hypotheses are presented as both null

hypotheses (Hx.0)and research hypotheses (Hx.1, .2, ...).



They will be stated in terms of 5 main effects and an

interaction effect. The 5 main effects are:

H1.0

Hi.1l

Hi.2

H2.0

H2.1

Hl. Presentation strategy on written test;

H2. Pregsentation strategy on post-treatment computer

anxiety;

H3. Computer science aptitude on written test;

H4. Computer science aptitude on peost-treatment

computer anxiety;

H5m. Presentation strategy on practical test.

The interaction effect is:

H5i. Presentation strategy with computer science

aptitude on practical test.
There will be no significant differences in mean
written achievement test scores among three
presentation strategies.
Mean written achievement test scores for hands-on
training are higher than mean written achievement
test scores for visual training.
Mean written achievement test scores for visual
training are higher than mean written achievement
test scores for verbal training.
There will be no significant differences in mean
post-treatment computer anxiety scores among three
presentation strategies.
Mean post-treatment computer anxiety scores for the

hands-on presentation strategy are lowexr than mean



H2.2

H3.0

H3.1

H4.0

Ha.1

HS5i.0

H51.1

post-treatment computer anxiety scores for visual
and verbkal presentation strategies.

Visual and verbal presentation strategies have a
common post-treatment computer anxiety mean.

There will be no significant differences in mean
written test scores of students with two levels of
computer science aptitude.

The mean written test score of students with high
computer science aptitude is higher than the mean
written test score of students with low computer
science aptitude.

There will be no significant differences in mean
post-treatment computer anxiety scores of students
with two levels of computer science aptitude.

The mean post~treatment computer anxiety score of
students with high computer science aptitude is
lower than the mean post-treatment computer anxiety
score of students with low computer science
aptitude.

There will be no two-way interaction between
presentation strategy and computer science aptitude
on the practical test.

College students with high and low computer science
aptitude and trained by hands-on presentation
strategy have a higher mean practical test score

than any other combination of the two factors.
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H5i.2 The mean practical test scores for hands-on-high and
hands-on-low groups are egual.

HS5i.3 The mean practical test scores for the visual-high
and verbal-high groups are higher than the mean
practical test scores for the visual-low and verbal-
low groups.

H5m.O | There will be no significant differences in mean
practical test scores among three presentation
strategies.

H5m. 4 Mean practical test scores for the hands-on
presentation strategy are higher than mean practical
test scores for the visual presentation strategy.

H5m.5 Mean practical test scores for the hands-on
presentation strategy are higher than mean practical

test scores for the verbal presentation strategy.

1.6. Project Significance
This research project proposes to provide justification

for the use of specific presentation strategies that promote
the effective learning of computer skills and reduce
computer anxiety. The intended ocutcomes include:

- determination of effective presentation

strategies...higher achievement levels with superior

training methods.

- reduction of computer anxiety...less anxious

students with better training methods.



11

1.7. Rationale for Significance

Traditional methods of instruction such as lecturing
and reading of printed materials may not provide for
effective presentation strategies when computer skills are
involved in the learning process. Hands-on training
provides a realistic dimension for the instruction of
computer skills. Step-by-step tasks that can be performed
successfully by the learner provide for a positive computer
experience and a reduction to computer anxiety (Leso and
Peck, 1992). Furthermore, hands-~on use of the computer to
evaluate achievement of computer skills is congruent with

the specific educational objectives.

1.8. Generalizability of the Study

The factors that affect the generalizability of this
study or external validity of the experiment will be
discussed in terms of the sample population, the programming
course, and computer anxiety.

Population validity is the extent to which one can
generalize from the experimental sample to a defined
population. In this study, the experimentally accessible
population consisted of freshman and sophomore engineering
students from a Penn State commonwealth campus. The
engineering students were predominately white, male subjects
that came from mainly eastern United States.

The technical, programming course that was used for

this experiment was an introductory computer programming
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course for engineers. The course included development and
implementation of algorithms in a procedure-oriented
language, with emphasis on numerical methods for engineering
problems. The 3-credit, general guantification skills
course is required by all engineering majors enrolled in a
baccalaureate degree program of the college of engineering.
During the 3rd week of the course, the computer science
aptitude test was administered as a usual classroom event to
evaluate problem solving and algorithmic skills. The
written and practical achievement tests occurred at
plausible periocds in the course calendar and were embedded
in weeks 4 and 5 of the course as regular examinations.
Pre-treatment anxiety levels of subjects were recorded
by an anxiety inventory questionnaire (Spielberger, 1983).
The reported college-level normative sample, describing
students enrolled in introductory psychology courses at the
University of South Florida, had mean = 37.6 and sd = 11. A
Penn State commonwealth campus study (Leso and Peck, 1992},
using the same questionnaire and describing students
enrolled in (a} programming course reported mean = 35.7 and
sd= 14,8; and (b) non-programming course reported mean =
35.8 and s4 = 11. Both of these studies reported anxiety
levels comparable to those exhibited by subjects in this

study. The pre-treatment anxiety levels for subjects in the

verbal treatment group (mean 39,7, sd = 10.6), in the

1]

visual treatment group (mean 40,3, sd = 15}, and in the

hands-on treatment group (mean = 40.5, sd = 10) were common.
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Chapter 2

LITERATURE REVIEW

The literature review contained in this chapter focuses
on critical variables in the design of this study. First
the reader will be introduced to an effect that places
stress on human performance under investigation--computer
anxiety. Next, the teaching and learning process will be
reviewed with respect to learning strategies, varieties of
learning, and presentation strategies. Finally, realism is
emphasized in the context of different presentation
strategies which will be used for the training of computer

skills under investigation.

2.1. Computer Anxiety

Computer anxiety is defined as the fear or apprehension
felt by individuals when they use computers or when they
consider the possibility of computer utilization (Simonson,
Matt and Maurer, 1987). Researchers have reported that
anxiety is the result of psychological stress and that the
concept of anxiety consists of two types: trait and state
anxiety (Cattell, 1966; Cattell and Scheier, 1961, 1963).
An operational definition of trait and state anxiety has
been elaborated by others (Spielberger, 1966, 1972, 1976,
1979; Jonassen, 1986). Trait anxiety refers to relatively
stable individual differences in anxiety-proneness, that is,

differences between pecople in the tendency to perceive
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stressful situations as dangerous or threatening and to
respond to such situations with elevations in the intensity
of their state anxiety reactions. State anxiety is
situational; it results directly from some stress—producing
situation during a finite period of time. The stronger the
anxiety trait, the more probable that the individual will
experience more intense elevations in state anxiety in a
threatening situation. Computer anxiety is generally
regarded as an instance of state anxiety and is susceptible
to changes over time (Cambre and Cook, 1984).

Researchers have developed tests and other instruments
to measure computer anxiety and have investigated possible
correlates of computer anxiety. One such instrument was
derived from an index to measure intentions to use computers
among people entering the teaching profession by Simonson
(1987). Maurer (1987) later modified this guestionnaire by
omitting references to the teaching profession in the
wording scale and by adding items to capture feelings of
anxiety, in addition to intentions, about using computers.
This measure, which was based on an unpublished thesis, was
called the computer anxiety index (CAIN). It used a twenty-
six item, six-point Likert computer anxiety index to measure
the trait of computer anxiety and to be predictive of the
development of the state of computer anxiety. Primarily it
measured: (1) the avoidance of computers and areas where
computers are located; (2) excessive caution when using

computers; (3) negative remarks toward computing and persons
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using computers; and (4) attempts to shorten periocds when
computers were being used (Simonson, Matt, and Maurer,
1987).

Another instrument that has been used by researchers to
measure anxiety was the State-Trait Anxiety Inventory (STAI)
self-evaluation guestionnaire developed by Spielberger
(1979). The STAI has been used as a pretest, post-test, and
midterm test to measure computer anxiety in educators
learning to use the computers (Spielberger, 1983; Hecneyman
and White, 1987). The concepts of state and trait anxiety
were first introduced by Cattell (1961, 1966) and have been
elaborated by Spielberger (1966, 1972, 1976, 1979). Trait
anxiety refers to relatively stable individual differences
in anxiety-proneness while state anxiety refers to a process
taking place at a given time and level of intensity.
Spielberger suggested that whether or not people who differ
in trait anxiety will show corresponding differences in
state anxiety depends on the extent to which each of thenm
perceives a specific situation as psycholeogically dangerous
or threatening, and this is greatly influenced by each
individual's past experience.

The STAI has been used extensively in research and
¢linical practice. It is comprised of separate self-
reporting scales for measuring state and trait anxiety. The
state anxiety scale consists of twenty statements that
evaluate how respondents feel "right now, at this moment."

The trait anxiety scale consists of twenty statements that
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assesg how people generally feel. Consistent with the
definition of state anxiety given above, the essential
qualities evaluated by the STAI state anxlety scale are
feelings of apprehension, tension, nervousness, and worry.
In addition to assessing how people feel "right now," the
state anxiety scale may also be used to evaluate how they
felt at a particular time in the recent past and how they
anticipate they will feel either in a specific situation
that is likely to be encountered in the future or in a
variety of hypothetical situations. Results of the use of
the state anxiety scale by researchers Honeyman and White
(1987) have indicated that anxiety levels had changed
significantly after thirty hours of contact with the
computer. The state anxiety scale measured a lower mean
score on the post—test evaluation given after a pretest
state anxiety measurement was taken before the thirty hours
of hands-on use by teachers with computer software packages
such as word processing and spreadsheets.

Correlates of computer anxiety have been explored along
with measurements of anxiety indices and scales with CAIN
and STAI. The factors included in the explorations of
correlates of computer anxiety have been locus of control,
cognitive style, rigidity, math anxiety, trait anxiety,
computer knowledge, computer experience, grade point
average, gender and age (Raub, 1981, Howard, Murphy, and
Thomas, 1987; Morrow, 1986; Chen, 1986; McCormick and Ross,

1990; Marcoulides, 1988). Results of these studies
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indicated that self-assessments of computer kneowledge and
computer experience explain more of the variance in computer
anxiety than do personality/attitudinal correlates (e.qg.,
locus of control, rigidity, math anxiety). This implies
that computer anxiety may be more a function of prior
computer experience, a modifiable condition, than a deeply
entrenched attitude or personality trait. That is, the more
successful the computer experience, the less the computer
anxiety. It also suggests that the definition of computer
anxiety may align with Spielberger's definition of state
anxiety (that is situational--resulting directly from some
stress~producing situation during a finite period of time)
and that computer anxiety may be greatly influenced by an
individual's past experiences. Marcoulides (1988),
McCormick, and Ross (1990} reported that performance of and
achievement of computer skills seem to be influenced by
computer anxiety and past computer experiences. However, it
is still not clear whether computer anxiety is strictly a
trait or a state. Additional research is necessary to
measure, test, and evaluate computer anxiety and determine
whether computer anxiety is a situational or more enduring
form of anxiety.

Amid controversy about the reality of traits and
measurements of computer anxiety, this study takes the view
suggested by Cambre and Cook (1984) and the findings of
Harrington, McElroy, and Morrow (1990) that support the

conceptualization of computer anxiety as a state rather than
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as a more permanent trait. In past research efforts,
Simonson and others (1987) have used a Computer Anxiety
Index (CAIN) to measure the trait of computer anxiety and to
be predictive of the development of the state of coﬁputer
anxiety. Spielberger and others (1983) have used the State-
Trait Anxiety Inventory (STAI) questionnaire under the
assumption that if an individual had a trait of computer
anxiety, he/she would develop a state of anxiety while
seated before a computer, and this state could be measured
by STAI. If computer anxiety can be measured reliably and
can be changed over time, then the most effective method of
overcoming computer anxiety may be to confront the problem
directly by computer education. The preliminary efforts by
Harrington and others (1990) to understand whether training
methods can alleviate computer anxiety suggested that
tailoring training to meet individuals needs may be helpful
in overcoming computer anxiety.

All research studies of computer anxiety rerferenced
herein have reported a negative correlation between computer
anxiety and prior experience with computers. ©One such study
was conducted with a group of undergraduate students
enrolled in the same introductory computer class (Jones and
Wall, 1985). Using the CAIN, pretest and post-test anxiety,
gender, age, and computer experience were evaluated. The
relationship between experience and post-test anxiety scores
was significant. Students that claimed to have prior

computer experience recorded low levels of anxiety after the
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use of a word processing package. Using the STAI, another
study invelving adults in a computer literacy class found
age and gender to have no significant correlation with
computer anxiety (Honeyman and White, 1987). Using the
Computer Anxiety Scale (CAS), a third study reported that
computer anxiety seemed to be a good predictor of computer
achievement in college students taking computer classes
(Marcoulides, 1988). Marcoulides reported that the more
computer experience the students had, the less computer
anxiety was recorded. He also reported that computer
achievement was more related to computer anxiety (r=-0.71)
than to computer experience (r=0.37).

Further review of studies has indicated that computer
anxiety was reduced with hands-on experience with computers
{Cushall, 1889). A pretest post-test experiment involving
an introductory computer course found very significant
decreases in computer anxiety over the term of the course
(Howard, Murphy, and Thomas, 1987). The course was composed
of BASIC language concepts and programming assignments and
VISICALC. BASIC, a programming language, is considered
somewhat unfriendly, while VISICALC, a spreadsheet software
application, is generally regarded to be user-friendly. The
order of presenting the programming language and the
spreadsheet software was reversed between two sections of an
introductory, undergraduate course but there was no
significant difference between the two experimental groups

(BASIC-1st, VISICALC-2nd, or VISICALC-1st, BASIC-2nd) when
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using the hands-on training method. Howard also found that
33 percent of undergraduates without previous computer
experience had seriously high levels of computer anxiety.
He suggested that it may be advantageous to segregate
initially anxious students into separate classes of
instruction.

Oongoing research is investigating the relationship
between changes in the level of computer anxiety and the
type of computer courses offering introductory hands-on
computer experience (Leso and Peck, 1992). For example, is
there more computer anxiety associated with a programming
course than with a non-programming course that offers tools
software applications such as spreadsheets, data bases, and
word processing? Could it be that programming a computer is
more stressful to individuals who possess little or no
computer experience or computer science aptitude than simply
using pre-programmed tools software applications? If we are
to confront the problem of computer anxiety directly by
offering computer experience through introductory computer
courses, then we must choose the best type of teaching
methods that are most effective in reducing computer anxiety
at all levels of computer skills.,

Harrington and others (1990) report that computer
anxiety can be influenced by the type of instructional
method and the receipt of a desired training apprecach. They
suggest that the goal of further research should not be to

debate computer anxiety, but to train people to use
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computers with minimal personal discomfort and maximum
proficiency. This finding and another (Cambre and Cook,
1984) help to support the conceptualization of computer
anxiety as a state and subject to change rather than as a
more permanent trait. Another researcher, Howard (1986),
approached anxiety from two slightly different dimensions:
duration (temporary versus permanent) and intensity (normal
or neurotic). This type of research pursued multiple
dimensions of anxiety and tried to determine what form
computer anxiety best approximated. Such research is
important from a training perspective because it addresses
the behavior and individual needs of the learner. If
computer anxiety is a temporary, normal type of anxiety,
then successful training on computers may be sufficient to
make an individual computer functional. Howard (1987)
suggested that tailoring training to meet individual needs
such as segregating initially anxious students into separate
classes may be helpful in achieving the goal of minimizing
computer anxiety and maximizing achievement.

Teaching methods and expectations for computer use were
evaluated by Banks and Havice (1989). This study reported
that computer anxiety can be successfully diminished if the
instruction takes into consideration that initial learning
must focus on the (prerequisite programming) skill itself,
then gradually give way to applications of the skill to
subject specific instructional goals (like programming).

The initial learning should provide for a “safe learning
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environment," says Banks and Havice, that is, allow the
student to master computer skills before asking the student
to master subject skills. Careful step~by-step instruction
should be provided with lots of early success built-in to
help diminish computer anxiety. The instruction should be
realistic and expect things to go wrong now and then. The
content of instruction of computer assignments should be
simple at first, to focus on the more important skill of
learning the use of the computer. Banks and Havice as well
as other researchers such as Howard, Cambre, Cock, and
Harrington who have investigated computer anxiety and
training on microcomputers stress the need for lots of
successful experiences (immediate hands-on computer

experiences) to reduce the fears of using computers.

2.2. Learning Strategies

Learning strategies can be defined as behaviors and
thoughts in which a learner engages and which are intended
to influence the learner's encoding process {Weinstein and
Mayer, 1983). Learning strategies are one part of the
framework for describing the teaching-learning process.
Another part of the framework is teaching or presentation
strategies which will be addressed in section 2.4, Other
elements of the teaching-learning process are teacher and
learner characteristics, encoding (including internal
cognitive processes), learning outcomes (that depend on both

presentation and learning strategies), and performance
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(including achievement on tests). The use of particular
learning strategies during learning can affect the encoding
process, which in turn affects the learning outcome and
performance. The goal of any particular learning strategy
may be to affect the way in which the learner selects,
acquires, organizes, or integrates new knowledge.

Some major categories of learning strategies
(identified by Weinstein and Mayer, 1983) are: (1)
rehearsal strategies such as copying, underlining, or
shadowing of texts; (2) elaboration strategies such as
paraphrasing, creating anlanalogy, forming a mental image,
or summarizing lectures; (3) organizational strategies such
as outlining, creating a sequence of steps, grouping or
ordering commands tec ke learned from a list, or creating a
hierarchy of tasks; (4) comprehension monitoring strategies
such as checking for comprehension failures through self-
guestioning of material presented in class and using
guestions from exercises related to the text; and (5)
affective strategies such as being alert and relaxed, to
help overcome test anxiety, or anxiety reduction techniques
which involve the effective use of available resources.

Weinstein and Mayer pointed out that learning
strategies are general techniques which are just a part of
the arsenal of knowledge that a learner needs for effective
learning. Learning is also enhanced when the learner
possesses a great deal of domain-specific knowledge. Simon

(1980) summarizes this point as follows: "The scissors does
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indeed have two blades and ... effective ... education calls
for attention to beth subject-matter knowledge and general
skills" (p.86). Cronbach and Snow (1977) emphasized this
point too, particularly in teaching of a skill, where the
criterion of excellence is well defined (i.e., performance
is either successful or unsuccessful}. Teaching (computer)
skills require considerably more than turning the learner
loose to practice (with a computer use's guide). Cronbach
suggested task analysis (i.e., subdividing major tasks into
smaller, more manageable events that the expert performers
use) to pave the way for organizing lessons and the use of
realism (i.e., realistically produce instructional cues that
affect direct significant training action). He postulated
the first rule in training for a skill, that is, make
available the cues that are later to be used in applying the
skill. This may seem obvious, but all too often teaching or
presentations strategies have omitted crucial cues. For
example, the anxious computer user gets none of the feel of
the point, click, and drag operations of a computer mouse
while reading about the use of these steps in the text or
observing the instructor do it at a computer in the front of
the classroom while the screen output is projected onto a
large screen display

Learning strategies may be triggered by specific
instructional methods to elicit a particular type of
performance objective. For example, sight and hearing are

considered to be the primary senses for information
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acquisition that are used during a lecture. This type of
instruction is represented by a verbal and textual
presentation strategy (Rickards, 1980; Rickards and Divesta,
1974). A more visual presentation strategy adds additional
cues (such as pictures or images that represent a more
realistic stimulus) to assist the learner in organizing
information (Dwyer, 1979). These two methods of instruction
are considered to have passive student éarticipation since
direct student interaction is at a minimum with the learning
materials. A third method of instruction is a practical,
hands-on approach for students who physically and actively
interact with the learning materials (Pale, 1954, and Finn,
1953). This presentation strategy employs a realistic
stimulus and actively engages the student in the learning

process.

2.3. Varieties of Learning

Methods employed by instructors have two distinctly
different kinds of goals in the classroom. The goals are:
{1) teaching students "what" to learn; and (2) teaching
students "how" to learn. Gagne's (1977) answer to the
gquestion, (what is to be learned?) suggests five different
learning outcomes are possible: intellectual skills, verbal
information, motor skills, cognitive strategies, and
attitudes. Fitts and Posner's (1967) answer to the
question, (how to learn skills?) suggests a hierarchy of

habits that result in a relatively permanent change in
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performance that can be shown to be the result of
experience. Instruction in the use of computer skills
requires attention to both of these goals.

According to Gagne (1977), eight kinds of learning can
be distinguished: signal learning, stimulus-response
learning, chaining, verbal association, discrimination,
concept, rule, and problem solving. Problem solving
learning is the most complicated. It invelves discerning a
new rule that combines rules previously learned. Each step
rests on the previous activity, and the experience of each
ends with a different capacity for performance. Computer
skills require step-by-step success with the use of
discriminate, interactive commands with the computer that
follow a hierarchical set of rules and sequences to
accomplish desired tasks. Computer programming involves the
collective use of computer skills and problem solving
learning.

The concept of hierarchical and sequential organization
is basic to an understanding of the processes involved in
skilled learning and performance. Fitts and Posner (1967)
stated that the concept of hierarchy implies two operations:
(1} it must be possible to group events, symbols,
functions, etc., into categories; and (2) it must be
possible to specify some restrictive relationship of
position, order, or sequence between categories. For
examples, hierarchical organizations may be formal systems

of logic and mathematics, or natural languages with their
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grammars, as well as motor seguences, like sentences that
must follow a restricted course. Learning skills involve a
new integration and ordering of units that begins even
before birth and continues with acquisitions of new skills
through adulthood. There are three phases that appear to be
involved in the acqguisition of complex skills. They are
early or cognitive phase, intermediate or associative phase,
and final or autonomous phase. During the last phase,
component processes become increasingly autonomous, less
directly subject to cognitive control, and less subject to
interference from other ongoing activities or environmental
distractions. However, in the early or cognitive phase,
environmental distractions may present serious impediments
to learning.

One such distraction by a specification of the demands
that the (computing) environment places on the individual is
stress (computer anxiety). When stress is defined by the
demands a task makes, it is immediately apparent that people
do their best under immediate conditions of stress, said
Fitts and Posner. Remove all input--all environmental
variation, all demands--and the individual at best becomes
bored, loses alertness, and perhaps goes to sleep. People
also do poorly at the other extreme of stress. Increase the
task load to a peoint where it is impossible for the
individual to keep up with the demands placed upon him/her,
or change the environmental conditions until they approach

the limits of tolerance for stress, and performance again
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deteriorates. Moreover, the effects of stress are not
static, but change as the task continues. In this study,
the investigation of different presentation strategies will
focus on effective teaching styles that consider
environmental distractions with emphasis on their impact on
computer anxiety and achievement of computer skills.

Some of the more useful research on learning styles
(i.e., a learner's consistent way of responding in learning
situaticeng) has been on cognitive styles, that is, how a
learner perceives, thinks, remembers, and solves problems in
a consistent, identifiable way. Cognitive styles serve as
useful devices to distinguish student attitudes,
temperaments, and motivations in a variety of situations.
How students feel about computers (their level of computer
anxiety) may affect the situation. Wittrock and Lumsdaine
(1977) assert that learning is more effective when the
educational method (say, hands-on instruction) and the
learner's ability (say, low computer science aptitude) are
congruent. Learners have different needs, motivations, and
interests plus learning styles. To make instruction more
effective, O'Neil and Spielberger (1979) suggest that
instructors must know more about these characteristics in
the students. To evaluate students' computer anxiety and
aptitude levels before instruction may benefit as predictors
for the types of instruction.

McKeachie (1980) has said that the effectiveness of

student learning depends to some extent upon the strategy



29

used by the students. Cronbach and Snow (1977) have pursued
this notion with their theory of aptitude~treatment
interactions, which study the differences in students!
aptitudes for learning under different types of
instructional methods. It means that individual differences
in personality will help to predict learning outcomes.

Aptitude-by-Treatment Interaction (ATI) in this study
will examine the individual difference variahble of aptitude
in computer science with the types of instructional
presentations as joint determiners of academic achievement
and the relationships with computer anxiety.

Aptitude can be defined as the ability to learn quickly
and easily. It is directly related to what an individual
learns, how he/she learns it (learning style), how much
he/she learns, and how rapidly he/she acquires content
information from a specific instructional presentation.
Different types of instructional presentations may be
pregrammed instruction, television, computer aided
instruction, large lecture format, verbal, visual, and
hands-ons. Researchers such as Cronbach (1977), Gagne
(1977), and Dwyer (1978) have suggested that different
students will profit differently from identical
presentations and that there is no single best instructional
process or format which will produce optimal learning for
all students. They contend that students learn from
instructional presentations to the extent that their

aptitudes enable them to interact with the learning
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materials. They further suggested that students should be
assigned to treatments identified as being most beneficial

for a particular configuration of aptitudes.

2.4. Presentation Strategies

With respect to the three types of presentation
strategies mentioned previously (namely, verbal, visual, and
hands-on), computer hands-on learning methods have been
sparsely investigated in the research literature. However,
verbal and visual learning methods have been evaluated at
varied depths of information processing on undergraduate
students' memory systems in terms of their ability to
acquire and retrieve information related to different types
of educational cbjectives.

Paivio (1971} postulated the dual-code theory in which
there are two separate but interconnected memory systens;
one is verbal and the other is visual. This theory
suggested that information is stored verbally in the verbal
system and information is stored visually in the visual
system. Its representation resembled its input.
Investigations by Levie, W. and Levie, D. (1375) provided
support for the dual-code theory. They said that pictures
are remembered better than words. However, they suggested
that the two systems interact. These investigations
questioned whether different strategies are more effective
in facilitating achievement, whether certain strategies

regquire learners to spend more time interacting with
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instructional content, and whether verbal or visual testing
requires students to spend more time processing and
responding to retrieval cues,

For verbal learning methods, results indicate that
organization and elaboration of textual data improves the
acquisition and retrieval of declarative knowledge (Glynn
and DiVesta, 1977; Wittrock, 1977). Organization is the
process of dividing an information set into subsets and
indicating the relationship among subsets. Elaboration is
the process of adding to the information being learned
(Gagne, E., 1985). For visual learning methods, results
indicate that different rehearsal strategies used to
complement visualized instruction are not equally effective
in improving student achievement (Dwyer, 1985). Some
specific type of visual is effective for some specific
objective, but all types of visuals are not equally
effective. Dwyer (1979) and Paivico (1971) both reported
that visuals did improve learning of prose materials.

Verbal and visual presentation strategies have been
advocated by Hortin and Bailey (1982) to improve classroomn
instruction. They have identified these strategies through
their research of mental rehearsal technigues. Mental
rehearsal was divided into two interrelated processes called
verbal rehearsal and visual rehearsal. Verbal rehearsal is
defined as information processing which requires the use of
words or text as mediators. Visual rehearsal is defined an

information processing using icons (such as pictures,
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computer output projections on large screen displays,
drawings, or diagrams) as mediators.

Hands-on versus demonstration presentation strategies
were investigated by Henry and Holtan (1987). Two groups of
preservice teachers were first presented the same one-hour
lecture/demonstration which provided an overview of
microcomputer operations, terminology, and classroom
applications. Next, the hands-on group worked through
individual packets of material which included reviewing
several examples of CAI software to acquire hands-on
laboratory computer experience. The other group of
preservice teachers was given an in-class demonstration by
an instructor and a discussion using the same materials.

The results concluded that there was no significant
difference in the amount of change in knowledge between the
two groups, but there was a significant positive change with
respect to attitude toward the instructional use of
microcomputers by the demonstration-only group. Henry and
Holtan suggested that it might be better to begin training
with an interesting discussion and demonstration rather than
trying to schedule immediate individual microcomputer hands-
on work.

Hands-on presentation strategies have bheen recommended
by Banks and Havice (1989). They suggest that instruction
should be realistic when training computer skills. Hands-on
rehearsal is defined as information processing which

requires the active use of the computer by the student. The
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interaction of the student with the learning object acts as
the mediator of the hands-on presentation strategy.

Mest research studies investigate the following
independent variables: performance criteria; learning
sequence; learning strategies (what must one learn and what
must learner do to learn); presentation strategies and
media; motivation; and individual differences. Some
researchers point to certain factors that are important for
preparing instruction based on their research findings.
Prior knowledge, I.Q., and coral reading comprehension are
considered three of the most important factors by Dwyer
(1978). This current study considers computer anxiety and
computer science aptitude as important factors for preparing
instruction of computer skills.

Methods of presenting instruction can be either self-
paced or externally-paced instruction. Self-paced allows
each student to progress at his/her own rate. Externally-
paced instruction is presented to a group of students.
Material is programmed linearly and presented seguentially.
Students do not have control of the rate. All students
learn the same content at the same rate and time.
Presentation strategies in this study are all externally-
paced by the instructor.

Studies evaluating externally-paced visualized
instructions have the following implied assumptions: all
students learn at the same rate and have the same material

sophistication regardless of their different background. A
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good instructional design facilitates externally-paced
visualized instruction. Objectives for externally-paced
experimentation have been to investigate the realism
continuum, find which type of visuals are more effective,
and evaluate immediate and delayed retention. Findings from
externally based investigations show that the realism
continuum was not effective. Some cues are better than
others. Males and females learn equally. Different I.Q.
results in different effectiveness. An explanation as to
why these studies contradict the realism theory is that
realistic visuals present too many details to be interacted
in a given time when individual differences are not
considered, such as aptitude and anxiety. Students may
perceive visuals as redundant. Students are not used to
this kind of learning (Dwyer & Dwyer, 1987).

Investigations (by Dwyer, C., 1984, 1986; and by Dwyer,
F., 1978, 1985) of the effects of passive and active
learning strategies have produced varied results in the
literature, partly because of the type of learning (e.g.,
movement vs. memory) and the presentation methods (e.qg.,
self-paced vs. externally-paced) used to produce the
rehearsal. Active rehearsal strategies or overt
presentation strategies engage the learner in some form of
outward or physical activity to aid in the encoding of
information in long-term memory. Passive rehearsal or
covert presentation strategy deals with internalizing or

mentally possessing information. Mixed results have been
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reported by one such study that examined the effectiiveness
of observable visual imagery strategy for the encoding of
verbal information with special attention given to the
relative effectiveness of the strategy for field-dependent
and field-independent learners. Field-independent subjects
benefited most from simple line visuals that supplemented
text and scored markedly lower when required to engage in
the observable visual imagery strategy. In contrast, field-
dependent subjects scored higher when required to engage in
the observable visual imagery rehearsal (Joseph, 1987). The
control group was presented text on the computer without
visuals or rehearsal strategies. A study by Dwyer (1985)
reported that a form of active rehearsal in which students
shaded in portions of a drawing of the human heart resulted
in an effective overt rehearsal strategy to facilitate
learning.

Based on research of presentation strategies for verbal
and visual instruction, the following is summarized. Some
of the limitations associated with oral and printed
instruction include: words fail to communicate precisely
the intention and words are not easy to interpret; not all
students get the same amount of information due to different
backgrounds; and print does not have realistic details. The
realism theorists suggest that learning will be more
complete as the number of clues in the learning situation

increase.
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Some reasons for using visualization in instruction
are: there are increases in learner interest, motivation,
curiosity, and concentration; visualization spang linguistic
barriers; it presents relationships of locations, parts, and
overcomes time and distance; it can organize new material to
be presented; and it can emphasize and reinforce oral and

printed instruction.

2.5. Realism Theories (Dale, 1954)

The theoretical orientations of visualization are
referred to collectively as realism theories. The basic
assumption centers around the following: Dale's (1946) cone
of experience; Morris (1946) iconicity theory; and Carpenter
(1953) sign similarity orientation--which says, "Learning
will be more complete as the number of cues in the learning
situation increases," and "an increase in realism in the
existing cues in a learning situation increases the
probability that learning will be facilitated.™

Finn (1973) and Dale have recommended that for
instructional purposes "the more realistic or lifelike the
stimulus is, the greater the probability it has for
facilitating learning," (referred to as the realism
continuum). Also, other researchers have substantiated the
basic concepts presented by Finn and Dale: e.g., Gibson
(1954), projective-conventional continuum; Osgood (1963},
more detachable-~less detachable continuum; and Knowlton

(1964), transparency-opacity continuum. In this research
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the opinion of the investigator is that computer skills
should be learned on the computer to provide a more

realistic and practical experience.

2.6, Multiple Channel Communication Theory (Hartman, 1961)
Should computer skills be learned by seeing and doing
at the computer? Does the learner function as a multiple or
single information processing system? Multiple channel
communication (Hartman, 1961) is generally considered to
involve a continuous simultaneous presentation of
information over two or more channels. Multiple channel
~communication is supported by realism theories of Dale's
cone of experience which extends from the object or
situation itself to a very simplified representation of the
ocbject or situation, i.e., concrete to abstract. The basic
idea is that redundancy and more cues increase
discriminations. There is repetition of content (usually
sight and hearing are considered to be the primary senses
for information acquisition) and consequently, the
combination of oral and print will provide additional
stimuli reinforcement to assist the learners in organizing
the structuring of information. Carpenter's sign similarity
hypothesis signals the use of symbols that possess a high
degree of similarity to objects, (e.g., computer commands
like copy, save). Morris' iconicity postulates a degree of
similarity of the symbol to the object or situation, (e.g.,

computer icons). The sign similarity approach has shown an
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increase in learning when testing was dcne in the same
situation in which the information was presented. Likewise,
with cue summation, learning was shown to increase as the
number of cues increase, (e.g., command, icon, key stroke).
However, there are limits to the amount of information
a learner can process. Even though both theory and research
suggest that the basic assumptions underlying the realism
theories will increase learner acquisition of information,
other researchers (Hsia, 1971; Dwyer, 1978) express concern
about the limited capacity of the central nervous system and
the auditory and visual information processing modalities.
Single channel theorists suggest that when audio and
visual/print are presented simultaneously, the video/audio
channel suffers from stimuli competition. And less learning
occurs when using bimodal presentation of information as a
result of faltering in the central nervous system (Hsia,
1971). Overall, single and multiple channel communication

support exists.
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DESIGN AND PROCEDURES

3.1. Overview

In order to test and evaluate the research hypotheses
based on three presentation strategies (verbal, visual, and
hands~on) for student achievement of computer skills and
reduction of computer anxiety, a research design of six
treatment groups was developed. Given the three types of
presentation strategies and two levels of computer science
aptitude (high and low), the experiment constitutes a 3-by-2

factorial design.

3.2. Design

Students that registered for three different sections
of a Computer Science 201 course comprised the three groups
who received the three types of presentation methods. Each
of the three groups was further subdivided by two levels of
computer science aptitude that was recorded on a computer
science aptitude test taken during the third week of the
semester. The duration of the experiment covered week three
through week five of the 15 week semester dedicated to an
introduction to computer programming, or a total of five 75-
minute class/laboratory meeting periods for each
presentation group. Periods one and two occurred on Tuesday

and Thursday of week three. Periods three and four occurred
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on Tuesday and Thursday of week four. Period five occurred

on Tuesday of week five. The major events for each period

were the following:

® Period one was to test students in order to classify them
by high or low computer science aptitude.

¢ Period two was to measure pre-treatment computer anxiety.

® Period three was to administer presentation strategies
and written test.

® Period four was to accomplish laboratory exercises of
computer skills.

® Period five was to take the practical test and measure
post-treatment computer anxiety.

The computer skills achieved by the students involve
pre-requisite knowledge for learning computer programming.,
That is, students are required to master computer skills
before they can pursue the content area of programming a
computer. The computer skills presented in the lesson
consist mainly of the use of a programming language editor,
compiler/interpreter, and debugger called WFOR (Waterloo
microFORTRAN). WFOR is a software program that is used to
create, save, get and change a FORTRAN program file. WFOR
is dependent on the IBM hardware and VM/CMS operating system
which are used to process and execute a FORTRAN program.
VM/CMS commands compose the auxiliary computer skills
presented in the lesson. The CMS commands are necessary to
execute/run/debug a FORTRAN program file and to list-off the

program file/output/directory to the printer.
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Computer anxiety was measured with the State Anxiety
Inventory (STAI) form developed by Spielberger (1983). A
pre-treatment computer anxiety score was recorded from the
STAI Form Y-1 self-evaluation guestionnaire for stéte
anxiety. The state anxiety questionnaire requested the
students to indicate how they felt right now, at this
moment, to a given statement abkout computers. The moment
was chosen to coincide with a stress-producing situation as
defined by Spielberger's reference to state anxiety. The
exact moment the questionnaire was administered immediately
preceeded the first use of the computer by the students in
the course. This was recorded as the pre-treatment computer
anxiety level.

The post-treatment computer anxiety level was recorded
immediately following the practical test of computer skills
performed at the computer. This moment coincided with the
stress—-preducing situations of having to use the desired
computer skills at the computer to demonstrate mastery of
the learning outcomes. The STAI Form Y-1 self-evaluation
guestionnaire for state anxiety was used.

Achievement of computer skills was measured by two
types of tests at two different times. A written test was
administered to each computer science section immediately
following the presentation in the classroom of the verbal
and visual training methods, or (in the laboratory) of the
hands-on training method. A practical test at the computer

was administered to each computer science section in the
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computer laboratory one week after the written test was
taken. Between the written test and the practical test each
computer science section was given a set of exercises of
computer skills to practice at the computer in the computer
lakoratory to permit all groups to reach criterion.

Figure 3.1 depicts the overall design of the study.
Investigation of student achievement of computer skills that
was measured immediately after the treatments with a written
test merely determined "what" computer skills the learner
remembered from the instructional presentation.
Investigation of student achievement that was measured by
the practical test on the computer determined if the learner
could "perform" the desired computer skills after reaching
criterion on the computer with practice of computer

exercises in the laboratory.

3.3. Subjects

College freshmen and sophomore engineering students
enrolled in Computer Science 201 at the Penn State Altoona
Campus comprised the target population. Eighty-one students
registered for the course prior to the Spring semester of
1992. Students scheduled one of the three sections of
Computer Science 201 when course registration occurred.
Twenty-seven students registered for section 1, section 2,

and section 3, respectively.
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FIGURE 3.1l.

Overall Design of Study

VISUAL;
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Section 1 was designated as the group to receive the
verbal presentation strategy. Section 2 was designated as
the group to receive the visual presentation strategy.
Section 3 was designated as the group to receive the hands-
on presentation strategy. Each student within each group
was classified as high computer science aptitude or low
computer science aptitude based on the results of the
Computer Science Aptitude Test taken during the third week

of the semester.

3.4. Materials

The materials for this study consisted of an instrument
to classify computer science aptitude among undergraduate
engineers, an instructional script that formed the basis of
the treatments of presentation strategies, laboratory
exercises of computer skills to reach criterion, and

criterion measures.

3.4.1. Computer Science Aptitude Test

The computer science aptitude test (Konvalina,
Stephens, and Wileman, 1981) was used to decide if learners
have a high likelihood of success in computer courses. The
aptitude test (see Appendix B) has 4 parts or a total of 25
multiple choice guestions. Questions 1 through 10 cover
sequences and logic. Questions 11 through 15 simulate a
calculator. Questions 16 through 20 trace an algorithm.

Questions 21 through 25 involve word problems. Each correct
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multiple choice answer is awarded one point. A score of
between 20-25 out of 25 questions was considered above
average to very high score by the developers. A score of
between 0 and 19 demonstrated a low-to-average level of
basic computer related aptitude that researchers have shown
to predict success in computer courses.

Scores from this test were used to classify the
students as either high or low computer science aptitude
within each treatment group. The high aptitude
classification was associated with a high potential for
succaess in technical computer courses. These courses often
include learning a camputer language such asgs FORTRAN and
applying the language in writing computer programs. The
low-to-average aptitude classification was used by the
university of the developers to permit students to enroll
only in non-technical "computer appreciation"™ courses
involving little, if any, computer language and programming
training but training in the use of preprogrammed software
applications. If students demonstrated success in computer
appreciation courses with the use of word processing,
spreadsheets, and data bases, then they were allowed to
register for increasingly advanced courses.

The reliability and validity of the computer science
aptitude test was investigated by Konvalina, Stephens, and
Wileman of the computer science program at the University of
Nebraska at Omaha. Reliability was performed on the test

using the Kuder-Richardson 20 measure of reliability and
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reported to be 0.76 on page 378 of their research
contribution (Konvalina, Wileman, and Stephens, 1983). To
measure predictive validity, the test was correlated with a
comprehensive final examination and reported to be 0.56
(p<0.001; N=165), a highly significant correlation. In
addition, the discriminating value of the test between the
withdrawal and the nonwithdrawal students 1n the course
under investigation was significant. fThis was evident in a
two-sample t-test between two groups of students
(withdrawers=154 and nonwithdrawers=228). The t-test
vielded a significance of the difference between the two
means. As part of their involvement in computer science
education, the developers proposed that the test be used to
decide which applicants have a high likelihood of success in
computer courses. They also suggested that high=-level
technical resources can be used more cost-effectively in
this way.

The coefficient a reliability of the computer science
aptitude test for this study was 0.70. The means were 21.07
and 16.37 for high and low computer science aptitudes,
respectively. A t~test yielded a significant difference

(t=9.52, df=79, n[hi]=27, n[lo]=54).

3.4.2. Treatments
A lesson script was developed by the researcher to
control the presentation for each treatment group. The

script (see hAppendix G, SCRIPT FOR TREATMENTS (HAND-OUT)
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AKA LESO'S GUIDE) featured sections 2 through 6 on pages 2
through 14 of the lesson script for the material presented
during the treatments. The script is a concise set of
instructions or user's guide to accomplish those tasks that
represent computer skills necessary to learn computer
programming. The three major tasks arxe: 1. communicate
with the computer (that is, logon and logoff the IBM
mainframe computer system); 2. prepare programming
assignments with the use of the FORTRAN programming language
editor WFOR; and 3. secure paper coples of FORTRAN
programming assignments from the VM/CMS operating system.
The script provides the logical, step-by-step progression of
user actions and computer reactions of these tasks. Each of
the three major tasks was divided into subtasks that covered
commands such as get, add, change, delete, and save program
files for the editing task. An instructional systems design
model for task analysis (Briggs and Wager, 1981) was used
for the preparation of the script. The script was read by
the instructor during each treatment. All students received
a copy of the script and used it throughout each of the
treatments, laboratory exercises, and practical test.

The instructional treatments consisted of three types
of presentation strategies (verbal, visual, and hands-on).
The verbal presentation strategy was given to section 1 of
the Computer Science 201 class. The visual presentation
strategy was given to section 2 and the hands-on

presentation strategy was given to section 3. All of the
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treatments were presented by the same instructor on the same
day using the same lesson script.

The instructional treatments differed from one another
in two ways:

1. The equipment used in the treatments; and

2. The involvement of the students.

The verbal presentation strategy had no computer
equipment and the students ‘used passive learning strategies.
The instructor read aloud from the script as the students
observed their copy of the script.

The visual presentation strategy had a demonstration of
the computer skills by the instructor at a computer which
projected the ocutput from the computer screen onto a large
screen display at the front of the classroom, while the
students used passive learning strategies. The instructor
read aloud from the script while demonstrating at the
computer as the students observed their copy of the script
and the large screen display.

The hands-on presentation strategy occurred in the
computer laboratory that afforded each student a computer to
actively perform the computer skills that were read from the
script by the instructor. The instructor did not use a
computer or large screen display but was free to walk about
the students and monitor the pace of the group as he read
aloud the step-by-step procedures from the script while the
students performed the computer skills and observed their

copy of the script.
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The three types of presentation strategies are
summarized below.

Verbal Treatment: Oral presentation of the instructional
script by the instructor. Students use
words and text from the script and the
instructor as medilators.

Visual Treatment: Computer demonstration by the
instructor. Students used additional
cues such as visuals projected on the
large screen display as well as words
and text from the script and the
instructor as mediators.

Hands-on Treatment: Students actively performed computer
skills at computers in the laboratory as
well as words and text from the script

and the instructor as mediators.

3.4.3. Laboratory Exercises

A set of laboratory exercises was developed by the
researcher to allow all treatment groups to reach criterion
on the computer. The exercises (see Appendix E, EXERCISE
BEFORE PRACTICAL TEST) provided all students with use of the
computers in the laboratory and rehearsal of computer skills
presented in the script. The exercises stressed the
practical applications of the computer skills to recognize
and correct syntax errors (practical test problem one) and

execution errors (practical test problem two)}. All students
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satisfactorily completed the exercises and turned in the
computer printed outputs of the assignments (exercises)
within one 75-minute laboratory period that occurred prior

to the practical test.

3.4.4. Criterion Measures

Three types of tests were used as criterion measures in
this study. They were the State Anxiety Inventory Form, the
Written Achievement Test, and the Practical Achievement Test

of Computer Skills.

3.4.4.1. Anxiety Inventory

Computer anxiety was measured using the State Anxiety
Inventory Form developed by Spielberger and others (1983).
The form, called STAI Form Y-1 (see Appendix C, PRE AND POST
TREATMENT QUESTIONNAIRE FOR STATE COMPUTER ANXIETY) was used
to measure pre-~treatment computer anxiety and post-treatment
computer anxiety.

Form Y¥-1, the state computer anxiety gquestionnaire,
contained 20 statements numbered 1 through 20 which people
have used to describe their feelings about computers. For
example, "I feel self-confident" when I use a computer. The
students were requested to read each statement and indicate
how they felt at the moments prior to and following the uses
of the computer. ©One of 4 possible answers could be
selected which seemed to best describe the student's present

feelings. The answers were: 1. Not at all; 2. Somewhat;
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3. Moderately so; and 4. Very much so. The answers were
scored on a 4-point scale ranging from 4 points for "Not at
all", to 1 point for "Very much so" for statements about
positive feelings and the opposite range for statements
about negative feelings. The statements were randomly
organized between positive and negative feelings to minimize
the use of any pattern when selecting the answers. A
maximum score of 80 indicated the highest level of computer
anxiety. A minimum score of 20 indicated the lowest level
of computer anxiety.

A representative measure of reliability for the State
Anxiety Inventory Form Y-1 was reported as .92 by
Spielberger. The early test construction and validation
precedures, carried out primarily with undergraduate college
students at Vanderbilt University, were described by
Spielberger in the Anxiety Manual, section III., pp. 12-19.

Coefficient o reliability of the State Anxiety

Inventory Form Y-1 based on this sample was 0.83,

3.4.4.2. Written Achievement Test

The written achievement test (see Appendix D, WRITTEN
ACHIEVEMENT TEST AFTER TREATMENT) was designed by the
researcher to evaluate the recall of the computer lesson.
The lesson was presented from a lesson script that
identified and demonstrated the use of computer skills. The
written achievement test was constructed from the set of

objectives established within the lesson script. The
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objectives covered five levels of learning: fact,
discrimination, defined concept, rule using, and problem
solving. The written test was used to determine what
knowledge of computer skills the student remembered from the
instructional presentation.

The written test was composed of 6 parts. Each part of
the written test was directly related to a specific section
or sections of the lesson script. These are mapped below as
WI'HE INFORMATION TESTED IN PART X WAS PRESENTED IN THE

SCRIPT SECTION y:

THE INFORMATION TESTED IN WAS PRESENTED IN SCRIPT
Part 1 (fact) section 3.

Part 2 (defined concept) section 2.

Part 3 (defined concept) section 6.

Part 4 (discrimination) sections 2-6.

Part 5 (rule) section 4.

Part 6 (problem solving) sections 3 and 6.

Part one (fact) of the written test required the
student to state the definition of a computer editor.
Section 3 of the script covered creating, editing, viewing
and saving a file with WFOR.

Part two (defined concept) required the student to list
the proper sequence for logging on te the computer, given
the five steps. Section 2 of the script covered logging on
to the IBM VM/CMS computer system.

Part three {(defined concept) required the student to
list the proper sequence for running a FORTRAN program and

making a listing of output, given the nine steps. Section 6
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of the script covered how to make a listing of output
generated during a program's run.

Part four (discrimination) required the student to
discriminate the types of commands by matching 16 given
command names with either CMS or WFOR command type or Not
Applicable. Sections 2 through 6 of the script presented
the CMS and WFOR commands. Figure 8.0 of the script listed
each command by type.

Part five (rule) reguired the student to classify the
type of editing capability as either insert, change, or
delete, given descriptions relating to editing a file using
WFOR. Section 4 of the script covered editing a saved
FORTRAN file.

Part six (problem solving) reguired the student to
write the correct instructions that will generate a FORTRAN
program file that executes without error, given a FORTRAN
program example with errors. Sections 3 and 6 of the script
covered the correct FORTRAN syntax of the instructions in
the file and the step-by-step use of the commands to execute
the FORTRAN program without error.

A total of 50 points was awarded on the written
achievement test. Part one had 2 points; part two had 5;
part three had 9; part four had 16; part 5 had 8; and part
six had 10.

Coefficient o reliability of the written achievement
test was 0.68. Validity of the test was established by the

objective of each part and the kind of test behavior (action
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verb) measured. Both the verbs and the objects (e.g., to
classify the type of editing capability) must be correctly
used in the test for it to be valid. The validity of the
written achievement test was confirmed by senior faculty

members of the Instructional Systems Program of Penn State.

3.4.4.3. Practical Achievement Test.

The practical achievement test (see Appendix F,
PRACTICAL ACHIEVEMENT TEST ONE WEEK AFTER TREATMENT) was
designed by the researcher to evaluate the use of the
computer skills at the computer. The practical test
represents a more realistic evaluation of performance of
computer skills at the computer, whereas the written test
evaluated knowledge of what computer skills to use for the
desired outcomes.

The practical test consisted of 5 parts which covered
the same content areas as did parts 2 through 6 of the
written test., Part 1 of the written test was not tested on
the practical test. A mapping of the parts of the practical
test that coincided with the parts of the written test is
presented as PRACTICAL TEST PART x COINCIDED WITH PART y OF

THE WRITTEN TEST below:

PRACTICAL TEST COINCIDED WITH OF WRITTEN TEST

Part 1 parts 2, 3, 5, and 6.
Part 2 parts 2, 3, 5, and 6.
Part 3 parts 3 and 4.

Part 4 parts 3, 4, and 6.
Part 5 parts 3, 4, and 6.
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Part one of the practical test required the student to
get a saved FORTRAN program file that contained one syntax
error. The syntax error was to be located by viewing the
file and changing the line in the file with the error. The
correctly edited program file was to be listed off as output
to the printer. Part one of the practical test was awarded
10 points and coincided with parts 2, 3, 5, and 6 of the
written test.

Part two of the practical test reguired the student to
get a second saved FORTRAN program file that contained one
execution error. The execution error was to be debugged by
running the program and detecting the problematic
instruction. A portion of the problematic instruction was
to be deleted and the correction inserted at the proper
location. The correctly edited/debugged program file was to
be listed off as output to the printer. Part two of the
practical test was awarded 10 points and coincided with
parts 2, 3, 5, and 6 of the written test.

Part three of the practical test required the student
to distinguish between CMS commands and WFOR commands to
listoff a directory for the WFOR program files that were
edited in parts one and two as well as CMS files contained
on the student's disk. Part three of the practical test was
awarded 10 points and coincided with parts 3 and 4 of the
written test.

Part four of the practical test required the student to

get and execute the FORTRAN program file with the corrected
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syntax error and listoff the correct output to the printer
without error. Part four of the practical test was awarded
10 points and ceoincided with parts 3, 4, and 6 of the
written test.

Part five of the practical test required the student to
get, debug, and execute the FORTRAN program file with the
incorrect output and listoff the correct output to the
printer without error. Part five of the practical test was
awarded 10 points and coincided with parts 3, 4, and 6 of
the written test.

A total of 50 points was awarded on the practical
achievement test. Parts one through five were 10 points
each.

Coefficient o reliability of the practical test was
0.70. Validity of the practical achievement test was
confirmed by faculty members of the Computer Science

Department of the Altoona Campus.

3.5. Procedure

The students registered for 3 separate sections of
Computer Science 201. Each section was randomly assigned to
a type of presentation strategy (verbal, wvisual, or hands-
on}). The verbal presentation strategy was given to section
1 of the Computer Science 201 class. The visual
presentation strategy was given to section 2 and the hands-

on presentation strategy was given to section 3.
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All of the presentation strategies were presented by
the same instructor on the same day using the same lesson
script. Everyone had a copy of the lesson script. The pace
of the instruction was controlled by the content of the
script. The instructor read the step-by-step procedures to
each treatment group, first giving the user action
associated with a computer skill, followed by the computer
reaction for each task/command to be completed. No
questions from the students were allowed during the
presentation strategies. Each presentation strategy

required 45 minutes of the alotted 75 minutes of class time.

A written achievement test immediately followed the 45
minutes of the presentation strategy to measure specific
educational objectives., The test consumed the remaining 30
minutes of class time.

Laboratory computer exercises were assigned at the next
class meeting that followed the treatments to allow the
students to reach criterion for the practical test. The
exercises were completed during a 75 minute laboratory
period. At the next class meeting after the exercises a
practical achievement test on the computer was administered
in the computer laboratory. The test lasted 30 minutes.
Immediately after the practical test, the questionnaire on
computer anxiety was administered.

For a summary of the time sequence involved with the
procedure please refer back to Figure 3.1, Overall Design of

Study.
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3.6, Data Analysis

The data from the study was analyzed by means of a two
factor Multivariate Analysis of Variance (MANOVA). The
independent variables were Presentation Strategy and
Computer Science Aptitude. Referring to Figure 3.1, Overall
Design of Study, Presentation Strategy consisted of 3 levels
(verbal, visual, and hands-on), and Computer Science
Aptitude consisted of 2 levels (high and low). Two
dependent variables were (1) student achievement of computer
skills for computer programming as measured by the written
test immediately after the treatment and (2) the practical
test which was delayed one week. Another dependent variable
was post-treatment Computer Anxiety.

Univariate analysis of variance (ANOVA} for each
dependent variable can be conducted when the multivariate
test statistic is significant. When comparing more than two
means, a significant F test indicates that the means are
significantly different from each other, but it does not
indicate which means differ from which other means.

Multiple comparison methods give more detailed information
about the difference among the means.

One approach to multiple comparisons is the pairwise
comparison of means. Palrwise comparisons of the means for
all main effects was performed by the Bonferroni method.

For all statistical analyses and multiple comparisons

tests, the Type I error probability was set at 0.05.



59
Chapter 4

STATISTICAL ANALYSIS AND RESULTS

Data were collected from 81 freshman and scophomore
college engineering students from the Altoona Campus of The
Pennsylvania State University. The students registered for
3 sections of an introductory programming course for
engineers titled Computer Science 201. Each of the sections
had an enrcllment of 27 students. Section 1 was the VERBAL
PRESENTATION STRATEGY group, section 2 was the VISUAL
PRESENTATION STRATEGY group, and section 3 was the HANDS-ON
PRESENTATION STRATEGY group.

During the third week of the fifteen-week semester,
which was two classes prior to the training with different
presentation strategies (treatments), all students received
the computer science aptitude test. Results from this test
separated the students into 2 groups representing those
students who scored a HIGH APTITUDE potential for learning
computer skills and those students who scored a LOW APTITUDE
potential for learning computer skills.

One class prior to the treatments all students
completed the State Anxiety Inventory self-evaluation
questionnaire. The event recorded "how they felt, at that
moment , " just before their first use of the computer in the
course, The questionnaire measured PRE-TREATMENT COMPUTER

ANXIETY.
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The next class meeting for the 3 groups consisted of
the training of the 3 different presentation strategies
(VERBAL, VISUAL, and HANDS~ON) delivered by the same
instructor. Each of the 3 groups received 45 minutes of
instruction followed by a WRITTEN ACHIEVEMENT TEST. One
week later, all students completed a PRACTICAL ACHIEVEMENT
TEST at the computer. The written achievement test measured
"what" computer skills to use while the practical test
measured "performance" of computer skills. After the
practical test and while still at the computer all students

completed the POST-TREATMENT COMPUTER ANXIETY guestionnaire.

4.1, Descriptive Statistics

Table 4.1 summarizes the three presentation strategy
groups (verbal, visual and hands-~on) by high and low
computer science aptitude groups. Reported for each group
is actual fregquency and percent. The actual frequency
represents the actual number of students (n) per group.

Totals for each row and column are also reported.
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Table 4.1 Table of Presentation Strategy by Aptitude

Class Level Information

61

Class Levels Values
PRESENT. STRATEGY 3 Verbal Visual Hands-on
APTITUDE 2 Low High
Number of observations in data set = 81.
APTITUDE

Low High Total
Cell Size (n)
Verbal 15 12 27
Visual 21 5] 27
Hands-con 18 9 27
Total 54 27 81
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For the verbal presentation strategy treatment, low
computer science aptitude group, n = 15, For the verbal
presentation strategy treatment, high computer science
aptitude group, n = 12.

For the visual presentation strategy treatment, low
computer science aptitude group, n = 21. For the visual
presentation strategy treatment, high computer science
aptitude group, n = 6.

For the hands-on presentation strategy treatment, low
computer science aptitude group, n = 18. For the hands-on
presentation strateqgy treatment, high computer science
aptitude group, n = 9.

Each of the three presentation strategy treatment
levels had a balanced total of 27 students for a sample size
of 81 students in the experiment.

Tables 4.2 through 4.5 present the descriptive
statistics for the groups in the study. They summarize the
scores for each level of presentation strateqgy (hands-on,
visual, and verbal), for each level of computer science
aptitude (high and low), and for each of the 6 groups of the
two-way, 3-by-2 factorial model. Reported is the group size
(n), the mean score (mean}, the standard deviation (std
dev), the minimun score (min}, and the maximum score (max).
These results are reported for the three dependent variables
consisting of the written achievement test (Table 4.2), the
practical test (Table 4.3), and post-treatment computer

anxiety {(Table 4.4). Note that the descriptive statistics
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for pre-treatment computer anxiety were included in Table
4.5. There were no significant differences in mean pre-
treatment computer anxiety scores among the three
presentation strategies. A separate ANOVA test reported an
F value of 0.11 and Pr > F of 0.89. An interesting pattern
to observe among the groups was the higher post-treatment
computer anxiety means (Table 4.4) from the pre-treatment
computer anxiety means (Table 4.5). Post~treatment computer
anxiety means were 5 points higher than pre-treatment

computer anxiety means.

4.2 General Analysis Methods

The pre-treatment and post-treatment computer anxiety
questionnaires, the computer science aptitude test, the
written achievement test, and the practical test were hand
scored by the investigator. All data were collected on
spreadsheet and converted to a computer file by the
investigator. Statistical analyses were performed in SAS
(Statistical Analysis System).

The General Linear Models (GLM) Procedure of SAS was
used to execute the multivariate analysis of wvariance. The
independent variables (or "class" variables as reported by
SAS) were PRESENTATION STRATEGY and COMPUTER SCIENCE
APTITUDE. The PRESENTATION STRATEGY class had 3 levels
called VERBAL, VISUAL, and HANDS-ON PRESENTATION STRATEGY.
The COMPUTER SCIENCE APTITUDE class had 2 levels called HIGH

and LOW COMPUTER SCIENCE APTITUDE.



Table 4.2 Descriptive Statistics

for Written Achievement Test

Group N Mean Std Devw Min Max
Total 81 34.38 6.89 17 48
Level of Level of
Strategy Aptitude
Hands-on 2 3%.18 7.73 18 47
Visual 27 35.25 7.00 26 48
Verbal 27 32.70 .75 17 45
High 27 35.59 7.05 23 48
Low 54 33.77 6,80 17 45
Hands-on High 9 36.77 7.74 23 47
Hands-on Low 18 34.38 7.83 18 45
Visual High 6 38.83 9,36 29 48
Visual Low 21 34.23 6.07 26 46
Verbal High 12 33.08 4.52 25 39
Verbal Low 15 32,40 6.71 17 45
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Table 4.3 Descriptive Statistics for Practical Test
Group N Mean Std Dev Min Max
Total Bl 30.24 17.17 0 50
Level of Level of
Strategy _Aptitude
Hands-on 27 39.25 11.74 10 50
Vvisual 27 21.48 16,33 0 50
Verbal 27 30.00 18,239 O 50
High 27 30.74 17.95 Q 50
Low 54 30.00 16.93 0 50
Hands=-on High 9 37.80 13.00 10 50
Handa-on Low 18 40.00 11.40 10 50
Visual High 6 18.30 19,40 0 50
Visual Low 21 22.40 15.80 0 50
Verbal High 12 31.70 18.50 0 50
Verbal Low 15 28,70 18.84 0 50
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Table 4.4 Descriptive Statistics for Post-Treatment Tomputer Anxiety

Group N Mean Std Dev Min Max
Total 81 45.40 12.73 22 80
Level of Level of
Strategy Aptitude
Hands-on 27 45.07 10.01 25 75
Vigual 27 45.74 15.19 23 79
Verbal 27 45.40 12.94 22 B0
High 27 42.44 11.82 22 a0
Low 54 46.88 13.01 23 79
Hands-on High 9 40,55 4.79 33 49
Hands—on Low 18 47.33 11.20 25 75
Visual High 6 44.16 13.52 27 61
Visual Low 21 46.19 15.92 23 79
Verbal High 12 43.00 14.99 22 80
Verbal Low 15 47.33 11.20 27 64
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Table 4.5 Descriptive Statistics for Pre-Treatment Computer Anxiety

Group N Mean Std Dev Min Max
Total 81 40.19 12.01 20 70
Level of Level of
Strategy Aptitude
Handg-on 27 40.55 10.34 22 60
Visual 27 40.29 15.00 20 70
Verbal 27 39.74 10,57 23 67
High 27 37.40 9.58 22 59
Low 54 41.59 12,92 20 70
Hands=-on High 9 37.33 10.45 22 59
Hands-on Low 18 42.17 10.19 28 60
Vvisual High & 35.67 10.89 23 52
Visual Low 21 41.62 15.97 20 70
Verbal High 12 38.33 9.00 23 55
Verbal Low 15 40,87 11,87 25 67
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The MANOVA consisted of a two-way, factorial model with
interaction. The three dependent variables were the WRITTEN
ACHIEVEMENT TEST, the PRACTICAL TEST, and FPOST-TREATMENT
COMPUTER ANXIETY. ANOVA tables for each dependent variable
were also computed. Results of univariate analysis of
variance are appropriate when the multivariate analysis is
significant.

Multiple comparisons among the three presentation
strategies were conducted using the Bonferroni method. For
all statistical analyses and multiple comparisons tests, the

Type 1 error probability was set at 0.05.
Table 4.6 presents the results of the MANOVA for the

main effects of PRESENTATION STRATEGY (VERBAL, VISUAL, and
HANDS-ON) and COMPUTER SCIENCE APTITUDE (HIGH and LOW). The
interaction effect of PRESENTATION STRATEGY by COMPUTER
SCIENCE APTITUDE is also presented.

The multivariate test statistics reported Wilks'
Lambda. The results of the MANOVA for the effects of
presentation strategy (verbal, visual, and hands-on) and
computer science aptitude (high and low) indicated "no
Overall PRESENTATION STRATEGY by APTITUDE Effect"™ and '"no
Overall APTITUDE Effect"™ on the three dependent variables of
written achievement test, practical test, and post-treatment
computer anxiety. Research hypotheses H3 (Computer science
aptitude on written test) and H4 (Computer science aptitude
on post-treatment computer anxiety) were not supported (see

sections 4.5 and 4.6, respectively). Neither was the
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interaction effect of research hypothesis H5i1i (Presentation
strategy with computer science aptitude on practical test)
supported (see section 4.7).

The results of the MANOVA did show a significant main
effect for presentation strategy as reported by the F
statistic for Wilks' Lambda (F = 3.475; Pr > F = 0,0031).
Research hypotheses Hl1l (Presentation strategy on written
test), H2 (Presentation strategy on post-treatment computer
anxiety), and HbSm-main effect (Presentation strategy on
practical test) were investigated further (continued on next

rage plus sections 4.4 and 4.7, respectively).

4.3. Analysis of Presentation Strategy on Written Test
The null hypothesis and the two research hypotheses for
presentation strategy on written test were:
H1.0 There will be no significant differences in mean
written achievement test scores among three
presentation strategies.
Hl.1 Mean written achievement test scores for hands-on
training are higher than mean written achievement test
scores for visual training.
H1.2 Mean written achievement test scores for visual
training are higher than mean written achievement test

scores for verbal training.
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Table 4.6 (MANOVA) Multivariate Analysis of Variance

Manova Test Criteria and F Appreoximations for
the Hypothesis of no Overall PRESENTATION STRATEGY Effect
H = Type III SS&CP Matrix for PRESENT. STRATEGY E = Error SS&CP Matrix

5=2 M=0 N=35.5
Statistic Value F Num DF Den DF Pr > F
La B B
Wilks*® Lambda 0.765650967 3.47572 6 146 0.0031

Manova Test Criteria and Exact F Statistics for
the Hypothesis of no Overall APTITUDE Effect
H = Type III SS&CP Matrix for APTITUDE E = Error SS&CP Matrix
s=1 M=0.5 N=35.5
Statistic Value P Num DF Den DF Pr > F

Wilks' Lambda 0.938512724 1.59421 3 73 0.1981

Manova Test Criteria and F Approximations for
the Hypothesis of no Overall PRESENTATION STRATEGY*APTITUDE Effect
H = Type IIT SS&CP Matrix for STRATEGY*APTITUDE E = Error SS&CP Matrix
§5=2 M=0 N=35.5

Statistic Value F Num DF Den DF Pr > F

Wilks' Lambda 0.968176%05 0.39667 6 146 0.8802

HOTE: F Statistic for Wilks' Lambda is exact.

P < 0.05 #**»x
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A SAS Type III sum of squares was used for this study
because of unequal cell frequencies. Table 4.7 presents the
ANOVA tests of significance for the written achievement
test. The results of the univariate analysis for the
written achievement test indicated no significant main
effects for either presentation strategy or computer science
aptitude. No significant two-way interaction effect existed
as well for the written achievement test. Research
hypotheses Hl.1 and Hl.2 stated in terms ©of the main effect
for presentation strategy on written test were not
supported. No statistical differences existed among the
mean written achievement test scores for hands-on, visual,

and verbal training.

4.4 BAnalysis of Presentation Strategy on Post-Treatment
Computer Anxiety
The null hypothesis and the two research hypotheses for
presentation strategy on post-treatment computer anxiety
were:
H2.0 There will be no significant differences in mean
post—treatment computer anxiety scores among three
presentation strategies.
H2.1 Mean post-treatment computer anxiety scores for
the hands-on presentation strategy are lower than mean
post-treatment computer anxiety scores for visual and

verbal presentation strategies.



Takle 4.7 Tests of Significance for Written Test

Univariate Analysis of Variance (ANOVA)

Dependent Variable: WRITTEN ACHIEVEMENT

Source DF
Model 5
Error 75
Corrected Total 80

R-Sgquare

0.065738
Source DF

PRESENTATION STRATEGY 2
APTITUDE 1
PRES. STRATEGY*APTITUDE 2

Sum of
Sguares

250.14295
3554.99286
3805.13580

c.V.

20.022389

Type III SS

183.74717
11¢.72546
42.04347

TEST
Mean
Sguare
50.02859

47.39990

Root MSE

6.8848

Mean Square

91.87359
110.72546
21.02173

F value

1.06

WRITTEN

F Value

1.94
2.34
0.44

72

Pr > F

0.3919

TEST Mean

34.383

Pr » F

¢.1511
0.1306
0.6435
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H2.2 Visual and verbal presentation strategies have a

common post-treatment computer anxiety mean.

Table 4.8 presents the tests of significance for post-
treatment computer anxiety. The results of the ANOVA for
post-treatment computer anxiety indicated no significant
main effects for either presentation strategy or computer
science aptitude. Research hypothesis H2.1 was not
supported. Mean post-treatment computer anxiety scores were
not significantly different between the hands-on and visual
or verbal presentation strategies.

Research hypothesis H2.2 was supported. The null
hypothesis H2.0 failed to be rejected. The visual and
verbal presentation strategy groups did have a common post-
treatment computer anxiety mean score as expected (see Table
4.4 for reported means of 45.74 and 45.40, respectively).
The mean post-treatment computer anxiety scores for visual
(45.74) and verbal (45.40) presentation strategies are
common as expected from research hypothesis H2.2. The mean
post~treatment computer anxiety score of 45 also for the
hands~on presentation strategy group was unexpected. No
significant two-way interaction effect existed for post-

treatment computer anxiety.



Table 4.8 Tests of Significance for Computer Anxiety

Univariate Analysis of Variance {ANOVA)

Dependent Variable: POST-TREATMENT COMPUTER ANXIETY
Sum of Mean
Source DF Squares Square
Heodel 5 425.92857 85.18571
Error 75 12545.62698 167.27503
Corrected Total 80 12971.55556
R-Square c.v. Root MSE
0.032836 28.48320 12.933
Source DF Type III S5 Mean Square
PRESENTATION STRATEGY 2 23.62156 11.81578
APTITUDE 1 324.93712 324.93712
PRES. STRATEGY*APTITUDE 2 59.87088 29.93544

F Value

0.51

74

Pr > F

0.7684

ANXIETY Mean

F Value

.07
1.94
0.18

45.407

Pr > F

0.9319
0.1675
0.8365
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4.5 Analysis of Computer Science Aptitude on Written Test

The null hypothesis and the research hypothesis for
computer science aptitude on written test were:

H3.0 There will be no significant differences in mean

written test scores of students with two levels of

computer science aptitude.

H3.1 The mean written test score of students with high

computer science aptitude is higher than the mean

written test score of students with low computer
science aptitude.

Table 4.7 presented the ANOVA tests of significance for
the written achievement test. The results of the univariate
analysis for the written achievement test indicated no
significant main effects for either computer science
aptitude or presentation strategy. No significant two-way
interaction effect existed as well for the written
achievement test. Research hypothesis H3.1i was not
supported. No statistical difference existed between the
mean written test scores of students with high and low
computer science aptitudes. The multivariate analysis of
variance presented in Table 4.6 reported no overall aptitude

effect.
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4.6 Analysis of Computer Science Aptitude on Post-Treatment
Computer Anxiety

The null hypothesis and the research hypothesis for
computer science aptitude on post-treatment computer anxiety
were:

H4.0 There will be no significant differences in mean

post-treatment computer anxiety scores of students with

two levels of computer science aptitude.

H4.1 The mean post-treatment computer anxiety score of

students with high computer science aptitude is lower

than the mean post-treatment computer anxiety score of
students with low computer science aptitude.

Table 4.8 presented the tests of significance for post-
treatment computer anxiety. The results of the ANOVA for
post-~treatment computer anxiety indicated no significant
main effects for either computer science aptitude or
presentation strategy. Research hypothesis H4.1 was not
supported. Mean post-treatment computer anxiety scores were
not significantly different between students with high and
low computer science aptitudes. The multivariate analysis
of variance presented in Table 4.6 reported no overall

aptitude effect.
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4.7 Analysis of Presentation Strategy and Computer Science
Aptitude on Practical Test

The null hypothesis and the research hypotheses for the
interaction effect for presentation strategy by computer
science aptitude on practical test were:

H51.0 There will be no two-way interaction between

presentation strategy and computer science aptitude on

the practical test.

H5i.1 College students with high and low computer

science aptitude and trained by hands-on presentation

strategy have a higher mean practical test score than
any other combination of the two factors.

H5i.2 The mean practical test scores for hands-on-high

and hands-on-low droups are equal.

H5i.3 The mean practical test scores for the visual-

high and verbal-high groups are higher than the mean

practical test scores for the visual-low and verbal-low
groups.

The null hypothesis and the research hypotheses for the
main effect for presentation strategy on practical test
were:

H5m.0 There will be no significant differences in mean

practical test scores among three presentation

strategies.

HSm.4 Mean practical test scores for the hands-on

presentation strategy are higher than mean practical

test scores for the visual presentation strategy.
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HSm.5 Mean practical test scores for the hands-on
presentation strategy are higher than mean practical
test scores for the verbal presentation strategy.

Table 4.9 presents the tests of significance for the
practical achievement test. The results of the ANOVA for
the practical achievement test did show a significant main
effect for presentation strategy. No significant main
effect for computer science aptitude and no significant two-
way interaction effect were evident for the practical
achievement test. Research hypotheses H5i.1 and H5i.3
stated in terms of the two-way interaction effect were not
supported for the practical test. Students with high and
low computer science aptitudes and trained by hands-on
presentation strategy did not have significantly higher mean
practical test scores than any other combination of the two
factors. Students with high computer science aptitude and
trained by visual presentation strategy had the smallest
mean practical test score among the verbal-high, visual-low,
and verbal-low groups. The multivariate analysis of
variance presented in Table 4.6 reported no overall
presentation strategy by aptitude effect.

Research hypothesis HSi.2 was supported. The null
hypothesis H5i.0 failed to be rejected. The hands-on-high
group and the hands-on-low group did have a common practical
test score mean as expected. Table 4.3 reported practical
test score means of 37.8 and 40 for hands-on-high and hands-

on-low groups, respectively.
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Table 4.9 Tests of Significance for Practical Test

Univariate Analysis of Variance (ANOVA)

Dependent Variable:

Source DE
Model 5
Error 75
Corrected Total 80

R-Square

0.187972
Source DF
PRESENTATION STRATEGY 2
APTITUDE 1
PRES., STRATEGY*APTITUDE 2

Sum of
Squares
4435.,2205
19159.8413
23595.0617
c.V.

52.84261

Type III SS

3612.1673
20,1371
157.4664

PRACTICAL ACHIEVEMENT TEST

Mean
Square

887.0441

255.4646

Root MSE

15.983

Mean Square

1806.0836
20.1371
78.7332

F Value Pr » F
LR B & ]

3.47 0.0071
PRACT. TEST Mean
30.247

F Value Pr > F
LE 2 B ]

7.07 0.0015
0.08 0.7797
0.31 0.7357

P < 0.05 *%#x
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No interaction effect for research hypothesis H5i.3 was
supported by the univariate analysis for the practical test.
Students with high computer science aptitude and trained by
visual and verbal presentation strategies did not have
significantly higher mean practical test scores than
students with low computer science aptitude and trained by
visual and verbal presentation strategies.

A main effect for presentation strategy on the
practical test was indicated by the results of the
univariate analysis. The F statistic for presentation
strategy was reported as 7.07 and the probability greater
than F was 0.0015. Thus the null hypothesis H5m.0 was
rejected and support was found for the main effect for
presentation strategy on practical test. The ANOVA F-test
indicated that the means of the practical test for
presentation strategies are significantly different from
each other. Hence a multiple comparison T-test was
necessary to provide more detailed information about the
differences among the means for the 3 presentation
strategies (verbal, visual, and hands-on).

Table 4.10 presents the univariate T~tests of
differences between means for the 3 levels of presentation
strategies (verbal, visual, and hands-on). A multiple
comparisons t-test performed by the Bonferroni (Dunn) T-test
procedure for the dependent variable practical achievement
test indicated a significant difference between the hands-on

presentation strategy and the visual presentation strategy



Table 4.10 Univariate T-Tests of bDifferences Between Means

Presentation Strategies (Verbal, Visual, and Hands-on})
Bonferroni (Dunn) T-tests for variable: PRACTICAL TEST

Alpha= 0.05 Confidence=s 0.%5 df= 75 MSE= 255.4646
Critical Value of T= 2.44886
Minimum Significant Difference= 10.653

Comparisons significant at the 0.05 level are indicated by "#x=xr

=

mdH OO MW

Simultaneous Simultaneous
Lower Difference Upper

PRESENTATION STRATEGY Confidence Between Confidence

Compariscon Limit Means Limit
hands-on - verbal =1.394 9.259 19.912
hands-on - visual 7.125 17.778 28.431 kW
verbal - handg-on -19.912 -9,259 1.394
verbal - visgual -2.134 B8.519 15,171
visual = hands=-on -28.431 -17.778 -7.125 ok
visual ~ yerbal -19.171 -8.519 2.134
50 + BPresentation Strategy

Group
OHigh Aptitude Group
BHLow Aptitude Group

Aptitude

Hands-on Visual

Figure 4.1 Practical Test Mean Scores

81
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(difference between means = 17.778; minimum significant
difference = 10.653; critical value of T = 2.448; df = 75;
alpha = 0.05). The result prescnted in Figure 4.1 leads to
the inference that the hands-~on presentation strategy yields
a higher mean practical test score than the visual
presentation strategy. The main effect of research
hypothesis H5m.4 was supported for means for hands-on
training being higher than visual training, however support
was not provided for the main effect of research hypothesis
H5m.S5 for means for hands-on training being higher than
verbal training. The difference between means for hands-on
presentation strategy and verbal presentation strategy was
reported as 9.259, which was very close to the minimum
significant difference of 10.653, but it was not
significant. The difference between means for verbal
presentation strategy and visual presentation strategy was
reported as 8.519.

A summary of the mean scores and standard deviations by
groups composed of the 3 main levels of presentation
strategies (verbal, visual, and hands-on) and 2 main levels
of computer science aptitude (low and high) was presented in
Tables 4.2 - 4.4. The significant main effect for
presentation strategy on practical test from research
hypothesis H5m.4 is confirmed by the mean score of 39.26 for
the hands-on group which exceeds the mean score of 21.48 for
the visual group by 8 points over the minimum significant

difference of 10.65. The difference between the hands-on
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group and the verbal group was lacking 1.4 points of
matching the minimum significant difference. Thus the mean
score of 39.26 for the hands-on group did not significantly
exceed the minimum difference of 10.65 when compared with
the mean score of 30.0 for the verbal group. Hence there
was no support for research hypothesis H5m.5 main effect.
The significant difference only applies to the hands-on
presentation strategy having a higher mean practical test

score from the visual presentation strategy.
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Chapter 5

FINDINGS, CONCLUSIONS, and RECOMMENDATIONS

5.1. Objective, Design, and Hypotheses

The objective of this research was to investigate the
relative effectiveness of three presentation strategies
{verbal, visual, and hands-on} and their effects on student
achievement of computer skills necessary for computer
programming and on computer anxiety. Another intention of
this study was to ascertain whether or not computer science
aptitude had an effect on student achievement of computer
skills and on computer anxiety and interacted with
presentation strategies.

The overall design of this study was presented in
Figure 3.1. Data were collected from 81 freshman and
sophomore college engineering students who registered for
three separate sections of Computer Science 201 during their
spring semester at Penn State Altoona Campus. All of the
students received the same lesson script in prose format but
the presentation strategies were different among the three
sections. The 27 students enrclled in CmpSci 201, section
1, were trained with a verbal presentation strategy. The 27
students enrolled in CmpSci 201, section 2, were trained
with a visual presentation strategy. And the 27 students
enrolled in CmpSci 201, section 3, were trained with a

hands-on presentation strategy.
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All of the students were classified as either high
aptitude or low aptitude for introductory, technical
computer science course work based on a computer science
aptitude test that was administered at the outset of the
study. A computer anxiety questionnaire was completed by
all of the students one class prior to the presentation
strategy treatments and accounted for the pre-test computer
anxiety levels, A written achievement test was administered
immediately after each treatment of a verbal, visual, and
hands-on presentation strategy to evaluate recall of "what"
computer skills to use when programming a computer. A
practical achievement test conducted on the computer was
delayed one week so that all students could perform computer
laboratory exercises in order to reach criterion with
practical use of computer skills on computers. The
practical achievement test was administered in the computer
laboratory to evaluate performance of computer skills while
at the computer that are necessary for programming
computers. Directly after the completion of the practical
test and while still seated at the computers in the computer
laboratory, all of the students completed a post-test
computer anxiety questionnaire that measured how they felt
at that moment immediately after computer use.

The original research hypotheses and a summary of the
statistical results based on analyses of variance and
appropriate multiple comparison t-tests are provided in the

following Tables 5.1 and 5.2.
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Table 5.1 Review of Table of Presentation Strategy by Aptitude

Class Level Information

Class Levels Values
PRESENT. STRATEGY 3 Verbal Visual Hands-on
APTITUDE 2 Low High

Number of observations in data set = 81,

APTITUDE
Low High Total
Cell Size (n)
Verbal 15 12 27
Visual 21 G 27
Handg-on 18 9 27
Total 54 27 81

86
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Table 5.2. Statistical Results Relating to Hypotheses

U
- S - - S - 1]

Presentation strategy on written test: :

Hl1.0==> Null Hypothesis (Hands-on=Visual=Verbal) is retained.
Hl.1l==> Research Hypotheais {(Hands-on > Vigual) is rejected.
Hl.2==> Research Hypothesis {(Visual > Verbal}) is rejected.

S 53 - R e e e e -

Presentation strategy on post-treatment computer anxiety:
H2.0==> Null Hypothesis (Hands-on=Vigual=Verbal) ig retained.
H2.1==> Research Hypothesis (Hands-on < Visual) is rejected.
H2,2== Research Hypothesis {Visual = Verbal) is retained.

e R
B s L e g s s e

Computer science aptitude on written test:
H3.0==> HNull Hypothesis (High = Low) is retained.
H3.1l==> Research Hypothesis (High > Low) is rejected,

P Y e T T L E T et e T - T D e e

Computer science aptitude on post-treatment computer anxiety:
H4.0==> Null Hypecthesis (High = Low) is retained,
H4.1==> Research Hypothesis (High < Low) is rejected.

A e e e e e e o T i o o e e e e e e e P T i e e e o e e e . e e T o T o o S T T T e e e T o o e v A e e
i e e -

Presentation strategy*computer science aptitude on practical test:
H5i.0==> Null Hypothesis (HoH=HoL=ViH=ViL=VeH=VeL)} is retained.
H5i.1==» Research Hypothesgis (HoH, HoL > ViH, ViL, VeH, Vel)

is rejected.
H5i.2==> Reseayxch Hypothesis (HoH HoL) is retained,
H5i.3==> Research Hypothesis (ViH, VeH » ViL, VelL} is rejected.

i}

e e e g R o  F T Er T T T L ot T L T T T T T f T

Presentation strategy on practical test:

H5m.0==> Null Hypothesis (Hands-on=VisualsVerbal) is rejected.
HS5m. 4==> Research Hypothesis (Hands-on > Visual} is retained.
HS5m.5==> Research Hypothesis (Hands-on > Verbal) is rejected.

I T T I o T I e e E e T e T T e PR A e o e e e P A I A i e e e e e e ey W T o o e mw e A e e = = A
e e e e e A -]
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Table 5.1 provides a review of the 2 factors,
presentation strategy and computer science aptitude, and the
3-by-2 factorial design. Table 5.2 summarizes the results
presented in chapter 4 with respect to the original

hypotheses stated in chapter 1.

5.2. Interpretation of the Results

The results of MANOVA for the effects of presentatidn
strategy (verbal, visual, and hands-on) and computer science
aptitude (high and low) on the dependent variables of
written achievement test, practical achievement test, and
post-treatment computer anxiety were presented in Table 4.8.
A significant main effect existed for presentation strategy
on the practical achievement test as reported in Table 4.10.
The other effects under investigation, namely, computer
science aptitude and a two-way interaction effect for
presentation strategy and computer science aptitude, were
not significant. Interpretation of these results will be
presented in the following sections based on the hypotheses

H1l through H5 presented in section 1.5.

5.2.1. Presentation Strategy on Written Test
H1.0 There will be no significant differences in mean
written achievement test scores among three

presentation strategies.
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Hl.1 Mean written achievement test scores for hands-on
training are higher than mean written achievement test
scores for wvisual training.

H1.2 Mean written achievement test scores for visual
training are higher than mean written achievement test
scores for verbal training,

The null hypothesis failed to be rejected. The
research hypotheses were rejected for all types of
presentation strategies on the written achievement test.

The average achievement score for the hands-on presentatioen

strategy group was the same as the average score for the

visual presentation strategy group. The average achievement
score for visual presentation strateqy group was slightly
greater than the average score for verbal presentation
strategy group, but it was not a statistically significant
difference.

The average scores on the written achievement test for
hands-on, visual, and verbal presentation strategies were
not significantly different. Research of Dwyer (1985), Dale
(1985), and Finn (1953) concluded that an increase in the
number of cues in the learning environment improves the
learning outcomes. More realistic cues represented by
visualization and hands-on experience were exXpected to
increase achievement scores over the "control" verbal
training strategy. However, the increases were not
significant, possibly due to factors held constant among the

3 presentation strategies. That is, the lesson design
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incorporated task analysis with elaboration strategies,
concise step-by-step instructions in prose format, and
externally-paced instruction led by the same enthusiastic
instructor. Another possible explanation for the small
differences could be the result of the type of evaluation.
The written achievement test evaluated domain specific
knowledge of '"what'" computer skills to use so actual
performance of computer skills was not being evaluated. The
results from the evaluation of a written test demonstrated
only small differences in subject-matter knowledge, however
no pretest was given to determine initial knowledge levels.
The written test did not evaluate the performance of the
computer =skills and problem solving which was more congruent
with the objectives of the lesson and the emphasis of the

different presentation strategies.

5.2.2. Presentation Strategy on Post-Treatment Ccmputer

Anxiety

H2.0 There will be no significant differences in mean post-
treatment computer anxiety scores among three
presentation strategies.

H2.1 Mean post-treatment computer anxiety scores for the
hands-on presentation strategy are lower than mean
post-treatment computer anxiety scores for visual and
verbal presentation strategies.

H2.2 Visual and verbal presentation strategies have a common

post-treatment computer anxiety mean.
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The null hypothesis failed to be rejected. Research
hypothesis H2.1 was rejected for all types of presentation
strategies on post-treatment computer anxiety. The average
post-treatment computer anxiety scores for verbal, visual,
and hands-on presentation strategy groups were the same.
The research hypothesis H2.2 was retained.

The expectation that certain training methods, like
those that employ the use of hands-on experience (Howard,
Murphy, and Thomas; 1987), or those that provide for
successful computer contact (Honeymen and White; 1987), or
those that provide for new computer experience (Jones and
Wall; 1985), to affect computer anxiety was not supported.
The anxiety levels were common among the verbal, wvisual, and
hands-on training methods following the 1-week experiment.
Perhaps an elapsed time that was longer than a week for the
treatments of different presentation strategies in this
study could have had more impact on performance and stress.
Fitts and Posner (1976) recommend that skills training
include 3 phases of learning: cognitive, associative, and
autonomous phases, where performance and stress are
considered a function of days or months of practice under a

particular training method.

5.2.3. Computer Science Aptitude on Written test
H3.0 There will be no significant differences in mean
written test scores of students with two levels of

computer science aptitude.
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H3.1 The mean written test score of students with high
computer science aptitude is higher than the mean
written test score of students with low computer
science aptitude.

The null hypothesis failed to be rejected. The
research hypothesis was rejected for the two levels of
computer science aptitude on the written achievement test.
The average achievement score on the written test for the
high level computer science aptitude group was only slightly
greater (1.9 points) than the average score for the low
level computer science aptitude group. One explanation for
this small difference may be that the handout, or lesson
script, which all students received, provided the same
written format of the test gquestions invelving concepts,
rules, and discriminations on the written achievement test.
Whereas the computer science aptitude test, which did have
significant mean differences between the high and low
groups, inveolved problem sclving only.

Another explanation may be associated with the small
dispersion of computer science aptitude raw test scores
about the prescribed division point (19) separating the high
computer science aptitude group (with raw scores of 20
through 25) and the low computer science aptitude group
(with raw scores of 0 through 13). A mean computer science
aptitude raw test score of 17.9 was very close to the
instrument's division point (19) used in this study. Also,

79 percent of the students scored between 15 and 21 on the
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computer science aptitude test which produced a very small
clustering of scores around the mean (30% below and 49%
above). Had the mean score of this study (17.9) been used
as the division point instead of the instrument's division
point (19), perhaps a more equal distribution of subjects
per cell for this sample would have increased the accuracy
of the statistical analysis and possibly provided for larger

differences when measuring achievement on written tests.

5.2.4. Computer Science Aptitude on Post-Treatment Computer

Anxiety

H4.0 There will be no significant differences in mean post-
treatment computer anxiety scores of students with two
levels of computer science aptitude.

H4.1 The mean post-treatment computer anxiety score of
students with high computer science aptitude is lower
than the mean post-treatment computer anxiety score of
students with low computer science aptitude.

The null hypothesis failed to be rejected. The
research hypothesis was rejected for the two levels of
computer science aptitude on post-treatment computer
anxiety. The average post-treatment computer anxiety score
for the high computer science aptitude group (42.4) was less
than the average score for the low computer science aptitude
group (46.9) as expected, but not significantly so.

Konvalina et al. (1983) and Dwyer (1978) reported that

aptitude is one of the most important individual difference
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variables for the study of learning outcemes. Marcoulides
(1988) and McCormick and Ross (1990) substantiated the
importance of aptitude when they found that computer anxiety
was influenced by past computer experiences. In this study,
however, aptitude was not found to be a significant factor.
There is evidence that indicated negative correlations
(-0.2) existed between computer science aptitude raw test
scores and post-treatment computer anxiety scores. See
section 5.4 and Table 5.3 (Correlation) for the results. A
high positive correlation (0.72) existed between post-
treatment computer anxiety and pre-treatment computer
anxiety. The high positive correlation between the pre- and
the post~treatment computer anxiety scores indicated the
pre-treatment computer anxiety variable may be an
appropriate covariate in the analysis of covariance on the

dependent variable post-treatment computer anxiety.

5.2.5. Presentation Strategy And Computer Science Aptitude

on Practical Test

H5i.0 There will be no two-way interaction between
presentation strategy and computer science aptitude
on the practical test.

H5i.1 College students with high and low computer science
aptitude and trained by hands~on presentation
strategy have a higher mean practical test score than

any other combination of the two factors.
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H5i.2 The mean practical test scores for hands-on-high and
hands-cn-low groups are eqgual.

HS5i.3 The mean practical test scores for the visual~high
and verbal-high groups are higher than the mean
practical test scores for the visual-low and verbal-
lew groups.

H5m.0 There will be no significant differences in mean
practical test scores among three presentation
strategies.

H5m.4 Mean practical test scores for the hands-on
presentation strategy are higher than the mean
practical test scores for the visual presentation
strategy.

H5m.5 Mean practical test scores for the hands-on
presentation strategy are higher than the mean
practical test scores for the verbal presentation
strategy.

The null hypothesis H51.0 failed to be rejected for a
two-way interaction effect between presentation strategy and
computer science aptitude on the practical test. However, a
significant main effect for presentation strategy existed on
the practical test. The null hypothesis H5m.0 was rejected.
Followup t-tests for presentation strategy pairwise
comparisons indicated a significant difference between the
hands-on presentation strategy and the visual presentation
strategy on the practical test. The average score on the

practical test for the hands-on presentation strategy group
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was significantly greater than the average score for the
visual presentation strategy group. This result supported
research hypothesis HSm.4. The average score for the hands-
on presentation strategy group was greater than the average
score for the verbal presentation strategqgy group, although
not statistically significant. Hence, research hypothesis
HS5m.5 was not supported.

The fact that the hands-on presentation strategy group
achieved a higher average score for the performance of
computer skills as measured by the practical test supported
research hypothesis H5m.4 under investigation. The hands-on
presentation strategy provided for a significantly more
effective training method in acquiring and retaining the use
of computer skills on the computer than did the visual
presentation strategy. Other researchers lend support to
this finding. Banks and Havice (1989) reported that the
more realistic the presentation strategy is, the better the
opportunity for mastering computer skills. They also
suggested that in presenting computer skills, lessons should
follow a step-by-step approach. Weinstein and Mayer (1983)
indicated that learning is enhanced when the learner
possesses a great deal of domain-specific knowledge. Simon
(1980) suggested that attention should be given to both
subject-matter knowledge and general skills. Wittrock and
Lumsdaine (1977) reported that learning is more effective
when the training method and learner ability are congruent.

Cronbach (1974} emphasized that a training strategy should
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make available the cues that are to be used in applying the
skill when the teaching of a skill is undertaken. Fitts and
Posner (1967) suggested realistic experiences be provided in
the learning of skills. Dwyer (1985) reported active
rehearsal strateqy to be more effective than passive.
Support from the realism continuum (Pale, 1954; and Finn,
1953) is also evident in the finding of this study.

The hands-on presentation strategy was not more
effective than the verbal presentation strategy on the
practical test. ©Only an insignificant difference existed
between the average score for the hands-on presentation
strategy group and the average score for the verbal
presentation strategy group. The association of skills and
improved performance of skills vary with time and complexity
of tasks. If a longer period of time was provided for the
treatments of different presentation strategies, perhaps
varying differences would be the results among the average
scores on the practical test.

The visual presentation strategy group recorded a lower
average achievement score on the practical test than the
verbal presentation strategy group. Pessibly less demand
was place on the college students (Fitts and Posner, 1967)
with the wvisual, demonstration strategy, combined with low-
level lighting in the classroom, so that some of the
students may have lost alertness, or even gone to sleep
during the visual presentation method. Another possibility

is that the wvisual presentation strategy group may have been
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adversely affected by multiple channel communication
interference (Hsia, 1971; Dwyer, 1978) when several sources
of stimuli competed with one another. Also, the wvisual
presentation strategy, unlike the other two strategies, did
not permit instructor-to-student eye contact during the
training session, nor did it allow for the instructor to
move about the room freely since he was confined to the
computer terminal.

The average achievement score on the practical test for
the hands-on presentation strategy, high computer science
aptitude group was the same as the average score for the
hands-on presentation strategy, low computer science
aptitude group. Within the hands-on presentation strategy
group, aptitude was not expected to affect the outcome of
the training method. Thus support was provided for research
hypothesis HS5i.2 However, average achievement scores for
the visual presentation strategy, high computer science
aptitude group and the verbal presentation strategy, high
computer science aptitude group were not greater than the
average achievement scores for the visual presentation
strategy, low computer science aptitude group and the verbal
presentation strateqy, low computer science aptitude group.
In the visual and verbal presentation strategy groups,
aptitude was expected to have an influence on the outcomes
of the training methods. The differences were not
significant so research hypothesis H5i.3 was not supported.

The average score on the practical test for the verbal, high
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aptitude group was greater than both the verbal, low
aptitude group and the wvisual, low aptitude group, but the
visual, high aptitude group had the lowest average score
among all the groups. One can only speculate that the
visual, high aptitude group may have been bored with the
visual presentation strategy, overconfident in their
computer science aptitude, and severely frustrated as they
could not perform well on the practical test. And as the
practical test went on, the dynamic effects of stress could
have decreased their performance. The visual, high aptitude
group did have the highest increase between pre-treatment
computer anxiety and post-treatment computer anxiety than

any of the other groups.

5.3. Findings

In the past, researchers have devoted much attention to
the measurement of computer anxiety, what form it takes, and
the search for correlates of computer anxiety. However,
there is a general absence of research on the treatment of
computer anxiety. More recently, researchers have begun to
investigate training methods as a potential factor for
lessening or alleviating computer anxiety. Harrington,
McElroy, and Morrow (1990) suggested that training on and
exposure to computers with minimal personal discomfort and
maximum proficiency should be the goal in the study of
computer anxiety. The inevitability of computers and the

need for effective achievement of computer skills is no
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longer an issue for debate. This study attempts to pursue
that goal and contribute to the knowledge base for effective
training strategies of computer skills and treatment of
computer anxiety.

The major findings of this study include:

1. Different presentation strategies of computer
skills have very little effect on computer anxiety over a
one week investigative period.

2. Hands-on presentation strateqgy was superior to
visual presentation strategy in facilitating student
achievement for the use of computer skills when measured by
a practical test.

3. Computer science aptitude did not interact with

presentation strategies for the training of computer skills.

5.4 Correlation Analysis

Since computer science aptitude was found to be an
insignificant factor in this study but other studies (Dwyer,
1978; Konvalina, et al., 1983; Marcoulides, 1988; and
McCormick and Ross, 1990) reported that aptitude was one of
the most important individual difference variables for the
study of learning outcomes, a correlation analysis was
performed to identify relationships between aptitude and the
other variables investigated in this study. The analysis
was performed using Pearson product-moment correlations and
significant probabilities reported by SAS. Primarily, it

was included to measure the association between the raw data
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scores from the computer science aptitude test and other
continuous variables such as written and practical
achievement tests and pre-treatment and post-treatment
computer anxiety. Correlation measures the strength of the
linear relationship between two variables. If one variable
(computer science aptitude)} can be expressed exactly as a
linear function of another variable (post-treatment computer
anxiety), then the correlation is 1 if the variables are
directly related or -1 if the variables are inversely
related., A correlation of 0 between two variables means
that each variable has no linear predictive ability for the
other.

The mean score for computer science aptitude was 17.9
for the 81 students involved in this study. The standard
deviation for computer science aptitude was 3, a very narrow
dispersion for the sample. The mean scores of the high
aptitude group (n=27) and of the low aptitude group (n=54)
were 21 and 16.4, respectively. These results indicated
that the total mean score was only one point from the
separation point that divided the groups into high and low
computer science aptitude. That is, if a student's computer
science aptitude test score was between 20 and 25, then that
student was classified as belonging to the high computer
science aptitude group. If the student's test score was 19
or below, then that student was classified as belonging to
the low computer science aptitude group. The very small

variation of these scores among a homogeneous group of
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engineering students leads to one suspicion why aptitude was
not a significant factor in this study.

Another suspicion is the near zero correlation (0.033)
between computer science aptitude scores and the practical
achievement test scores reported in Table 5.3. Raw scores
from the computer science aptitude test did show negative
correlations with pre-treatment computer anxiety scores and
post-treatment computer anxiety scores. Moderate positive
correlations existed between computer science aptitude test
scores and written achievement test scores.

Pearson product-moment correlations between the scores
for each subject on the pre-treatment computer anxiety
guestionnaire and their scores on the post~treatment
computer anxiety guestionnaire were also calculated. The
high positive correlation between the pre-treatment computer
anxiety scores and the post-treatment computer anxiety
scores indicated the pre-treatment computer anxiety variable
would be an appropriate covariate in the analysis of
covariance on the dependent variable post-treatment computer
anxiety. Moderate negative correlations existed between
pre-treatment computer anxiety and the other two dependent
variables representing the written achievement test and the
practical test. Finally, there existed a linear
relationship between practical test scores and final course
grades for the participants of the study. Table 5.3

presents these correlations.



Table 5.3 Correlation

Correlaticon Analysis

Simple Statistics
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Variable N Mean Std Dew Sum Minimum Maximum
PSAPT 81 17.9383 3.0551 1453.0 7.0000 24.0000
ACHIEVE 81 34.382% 6.8967 2785.0 17.Q000 48,0000
PRACT 81 30.24869 17.1738 2450.0 0.0000 50.0000
PSTATE 81 40.1975 12.0181 32%56.0 20.0000 70.0000
STATEP 81 45.4074 12,7336 3678.0 22.0000 80.0000
COURSE 81 B84.3210 13.3574 6830.0 33.0000 99,0000

PSAPT = computer science aptitude test
ACHIEVE = written achievement test
PRACT = practical test
PSTATE = pre-treatment computer anxiety
STATEP = post-treatment computer anxiety
COURSE = final grade for computer science 201 course

Correlation Analysis

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 81

PSAPT ARCHIEVE PRACT PSTATE STATEP
PSAPT 1.00000 0.252386 0.03365 -0.22640 -0.,20210
0.0 0.0222 0.7655% 0.0421 g.0704
ACHIEVE 0.25386 1.00000 0.15433 -0.25534 -0.27395
0.0222 0.C 0.1689 0.0214 0.0133
PRACT Q.03365 0.15433 1.00000 -0.22917 -0.45832
0.7658% 0.1689 0.0 0.0396 0,0001
PSTATE ~0.22640 -0.25534 -0.22917 1.00000 0.72194
0.0421 0.0214 0.0396 0.0 0.0001
STATEPR -0.20210 -0.27395 -0.45832 0.72194 1.00000
0.0704 0.0133 0.0001 0.0001 0.0
COURSE 0.110%6 0.20734 0.43884 -0.02283 -0.22206

0.3249 0.0633 0.0001 0.8397 0.0463

COURSE

0.11076
0.3249

0.20734
0.0633

0.43884
0.0001

-0.02283
0.8397

-0.22206
0.0463

1.00000
0.0
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5.5. Conclusions

Wells and Bitter (1982) expressed concerns over the
frustrations experienced by students with the introduction
of computer skills necessary for BASIC programming. Henry
and Holtan (1987) stated that no specific design was
identified as being the best for computer training of
novices, This research has contributed to the knowledge
base in the domain of training methods of computer skills
for introductory, technical computer courses.

One of the conclusions summarized in section 5.3 of
this study indicates that the hands-on presentation
strategy, if designed properly, can be more effective than
the visual presentation strategy for achieving the use of
computer skills when measured by a practical test. Based on
a lesson design constructed from task analysis of an
instructional system's design model, the training of
computer skills was systematically subdivided into a
successful, step-~by-step appreoach that defined a series of
tasks. Each was a step on the way to the final goal. By
successfully conpleting these successive approximations the
student gains satisfaction and acquires patterns that,
recshaped at each step, fit inte the final whole.

Secondly, the instructor-led presentation provided the
students with an enthusiastic leader in order to minimize
the discomfort of novices and pace the action-reaction
interface between the student and the computer. Third, and

most importantly, the first rule in training for a skill was



105

applied: that is, make available the cues that are later to
be used in applying the skill. What may seem obvious to
some, but all too often, other presentation strategies that
do not allow for hands-on training of computer skills may
have omitted crucial cues that allow for effective learning

strategies,

5.6. Limitations

One limitation of this study is the fact that only
group presentation strategies are considered. Other
training alternatives that are non-group related, such as
individualized, self-paced tutorials, should be considered
for future studies.

A gsecond limitation of this study is the use of intact
groups that composed the subjects of the three presentation
strategies. The three treatment groups consisting of
verbal, visual, and hands-on presentation strategies were
created by the university's course registration process.
Each of the 3 sections of the Computer Science 201 course
were intact at the outset of the investigation. There was
no random assignment of subjects to treatments.

The statistics that were used in this study comply with
internal validity of the experiment when random assignment
of intact classrooms to treatments were involved. Campbell
and Stanley (1963, p23) suggested "where intact classes have
been assigned to treatments, the class means are used as the

basic observations, and treatment effects are tested against
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variations in these means." Mean scores from verbal,
visual, and hands-on presentation strategy groups were
investigated in this experiment.

Measuring practical experiences at the computer and the
amount of time dedicated to practicing computer skills were
other limitations. Engineering students have access to
personal computers both during controlled training sessions
in laboratories and during open laboratory sessions. Some
engineering students possess their own personal computers
which allow for private hands-~on use whenever they desire.
Students with personal computers or with open laboratory
access to computers have a greater potential for more hands-
on practical experiences than students without pc's or open
access and thus make it difficult to assess practice time
and hands-on experience when investigating the achievement
of computer skills and computer anxiety under controlled

treatments in a research study.

During this study, the amount of time that the students
practiced at the computer was monitored by the instructor.
A time-rationing program recorded when a student logged-on
to the mainframe computer system and when he/she logged-off.
Between the treatments and the practical test, there were
six students that accessed the computer system outside of
the controlled access time for the experiment. Since the
rationing program reported only total login time for each
student, there was no way to monitor what facilities were

being used on the computer system. Therefore, outside of
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treatment computer access was not restricted so additional
practice time may have occurred. However, when the six
students were questioned about their login times between the
lahoratory computer exercises and the practical test, they
indicated that they were checking their electronic mail and
not practicing programming skills. Further investigation
indicated that the six students were from the verbal group
and their combined mean practical test score was 31, which
was 1 point different than the mean practical test score of
30 for the verbal presentation strategy group. This was not
significantly different from expectations that no impact was

encountered from additional computer time.

Finally, only computer skills that are necessary for
programming a computer were investigated in this study. The
skills or abilities necessary to use computers eguipped with
preprogrammed software (such as word processing,
spreadsheets, data bases, and electronic mail) are not the
same as the skills or abilities necessary to understand the
operations of computers and to program them. Future studies
should take into consideration the training of all types of
computer use. Further exploration of different
presentations strategies could be incorporated in future
studies to investigate efficacy and anxiety levels
associated with technical, computer programming courses and
non-technical (that is, non-programming) computer

appreciation courses.
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5.7. Recommendations

The findings and conclusions of this study provide
several possible future research topics. This study
indicates that hands-on presentation strategy may serve as
reinforcement supporting the realism continuum and
Cronbach's research on the use of realism for the learning
of skills.

To explore further the use of realism in the training
of computer skills, self-paced, individualized, hands-~on
instruction for students with low computer anxiety could be
compared with instructor-led, group-presented, hands-on
instruction for students with high computer anxiety. The
fact that hands-on presentation strategy affected the
achievement of computer skills suggests that further
consideration of environmental factors, particularly those
involving specific features of training programs, along with
dispositional characteristics of computer anxious
individuals, may prove informative.

Future consideration should be given to extending the
treatment metheds for more than a week to allow possible
changes to occur over a longer period of time. Then
investigations could be conducted to determine the
effectiveness of training methods and changes of computer
anxiety levels over the entire duration of the course. It
would be of interest to record computer anxiety levels at
all phases covering the objectives of the course, possibly

spanning ten or fifteen weeks. These phases (reported by
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Fitts and Posner, 1976) include the early or cognitive phase
(nhovice tries to "understand" the task and what it demands),
the intermediate or associative phase (which lasts for
varying periods of time depending on the complexity of the
skill and the extent of the practice required for new
integrations), and the final or autonomous phase (in which
skills require less processing and are less subject to
interference from environmental distractions). Computer
anxiety levels could be measured at monthly intervals to
assess possible changes that may occur from learning curves,
where performance is considered a function of days or months

of practice under a particular presentation strategy.
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Appendix A

GLOSSARY



ACHIEVE

ANOVA

ATI

BASIC

CAl

CAIN

COURSE

cs 201

FORTRAN

GILM

HoH

HoL

H1

H2

H3

H4
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Written achievement test.

Univariate analysis of variance.

Aptitude treatment interaction.

Beginners all purpcse software programming
language.

Computer assisted instruction.

Computer anxiety index.

Final course grade for students enrolled in
computer science 201.

Computer Science 201 programming course for
engineers.

Scientific and engineering software programming
language.

General linear model for statistical analysis.
Hands-on presentation strategy high computer
science aptitude.

Hands-~on presentation strategy low computer
science aptitude.

Research hypothesis for presentation strategy
on written test.

Research hypothesis for presentation strategy
on computer anxiety.

Research hypothesis for aptitude on written
test.

Research hypothesis for aptitude on computer

anxiety.



H5

IBM VM/CMS

MANOVA
PSTATE
PRACT
PROC CORR
PSAPT

SAS

STAI
STATEP

TYPE I SS

TYPE III SS

VeH

Vel

VISICALC

WFOR

Research hypothesis for interaction and main

effects on practical test.
International business machine software
operating system.

Multivariate analysis of variance.
Pre-treatment computer anxiety.

Practical achievement test.

Software procedure for correlation analysis.

Computer science aptitude raw test scores,
Statistical analysis systenmn.

State-trait anxiety inventory.
Post-treatment computer anxiety.

Sequential sum of sguares used for balanced
data.

Partial sum of squares used for unbalanced
data.

Verbal presentation strategy high computer
science aptitude.
Verbal presentation strategy low computer
science aptitude.
Visual presentation strategy high computer
science aptitude.
Visual presentation strategy low computer
science aptitude.

Spreadsheet software application program.
Waterlico microFORTRAN software programming

system.
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Appendix B

COMPUTER SCIENCE APTITUDE TEST
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PART |
(Sequences ana Logic)

For questons 1 througn 4, icak for g pattern ang rn'.* n
{he missing 1erm in the segquence;
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ABC, ABD, ABE., ACD. ACE.

{aJADE ()ACHB

(CIAED
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@13 e @©n

(edR

iADC  (e)AEC
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©) e

(e} 40

s

-

How many NUMoers are there @ the seduance
below il ail the mMISsINgG 1erms (inaicatea oy ... ) are
inclugen?

0,3.6.9. 12,15, ... 240
(ay240 ()241 (c}80 (DB (e)none ot these

A teacner said 10 a student, "Il you receive an A
an the final exam, then you will pass the coursa.””
Suppose the siudent cid no! pass the course.
What conclusion 1s valia?

{a) The stugent received an A en the tinal
exam. .

(b) The siudent did not recewe an A on he
final exam.

{c) The stugent flunkea the tinat exam.

{g) Uf the stuoent passea the course. then he
or S$he recewveo an A on the hnal.

{e) None of these 15 vald.

John said 1o .Jane, i it rains.theniwon't ptay ten-
ms.'” Suppose it ¢id Kot rain; iNen wnat ¢oncluston
is valid?

{a) John played lenr:s.

{b} .John ad not play tenms.

{c) If John does not play tenms, then s rains.
{d)} It gid not tain and John playeg tennts.
{e} Nane af these 15 vaid.

Suppose all comoul#rs aje icoical devices, and
some comoputers are pistable, What conclusion 1s
valhd?

{3) Al logical devices are bislable,

(b} Al compuiers ate bistaple.

{c) Some computers are nol logical devices,
{d) Scme iogical devices are compuiets.
{e) None of these 15 vahd,

Think ot a number, Add 3 0 the number. Mullipty
your answer by 2. Sublract 4 hom your answetr.
Divide by 2. Subtract the numtes with which you
staned. Yous answef IS

{a) O (©) 1 {(c)2 {0) negalive (e)ncne of these

Which one of the words does not belong (o the
graun?

{a) REDDER (0) BETTER (c) RADAR
{Q} PEEP . (e} POP
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FART T
1Caleutator Simutatar)
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Consider the caleulatar shown here with 3 four-oigit
display. augits O througn 9. ang operations A. B, C, D. £,
and R. The meaning of ihe operavons of the calcutzlor
are as lollows:

R = Reset the aisplay so 1hat all diguts are 0.

E = E&nler he numpoer pressed after ine tetter £
No the qusplay.

A = Agd ihe numcer pressea aker the iejter A
1o the number in e Q1spI3y ana gisplay the
rasuir {sumy.

8 = Subtract the numper inthe disciay from the
number pressed after ihe tener B and
gisplay the resutt (dilference).

C = Multiply the numper pressed afier the letter
C by the numeer in the oispiay ang display
the result {proguct).

D = QDivide the numper pressed atter the letter

D into the numter in ihe aisclay ana display
the resull (whots-number Quotient).

Note: Exceprt for the letter R, 3 number 1S pressed ater
a lener.

An example of a calculalet program s the following (in-
struclians are periormeag frem left to night in oroer):
RE208E0086. This program tust resers the aisplay (o 0.
then enters the numoer 20 into the aispiay, suptracts 20
from 50 (the aisplay now reags 30), ana finatly gieides
the resuit in the aispfay by 6. The oisplay reads 5 after
the last cperanion.

Naw answer the following quesions based on ihe
cailculator above:

Y.

12.

13.

14,

15.

A stugent scoreg 85, E6. ana 92 on three exams.
Which caltulator program wu disptay the average
cf the three €xams aller {he (ast operabion?

(a) REBSAB6892D3
{p} REBSAG603AS2
(c) HRES2AG6A8503
(d) RESZABEABSC3
{e} none of these

Mrs. Gross bought four singie grocery items at the
{ollowmng prices: £3 cents, 45 cents, 12 cents, 37
cents. Also, she bought & poundgs of bananas al 39
cents a pound. She paid for the grocenes with a
$10 bili (1,000 cents). Which calculalor program
will dispiay her correct ¢change {in cenis)?

(a) REBYA4SA12A39B1000

(b) RE3IGCSAEIA45A1281000
(¢} REB9A45A12A37A39C5B1000
{d) RESC39AE62A45A12A3781000
(e) none of these

Find the number dispiayed afler 1ne last operation
of the following calculator program:

REGA0BBC2CAD1EB1

(a2 MO0 {c)1 (d)a negative number
{e) none ¢t these

VWhich stalement best describes ihe lotigwing
caleuiator program?

RE13D3C38B13

(a) dwides two numpers, 13 ang 3. and displays
the guatient

{b) owides, mutholies he sesuil, ang lnally
cisplays 13 agamn

{c) computes ana linally displtays a negative
number

{d) computes and displays 3 times 13 mmus 13

{e) computes and displays the remainder when
13 i5 divideQ by 3

What last cperation musi be agded to the {ollow-
ing program so that the aisplay wil read 1 after
\he iast operation?

RE12A3C2BSED2
{a)D14 MIAY (c)B13 (¢)B12 {einoneol these
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=ART 1

(Algoriinmi

ASsume we nave four hght bulbs &rranced it a circie
‘apeteg 1, £, 3. ang 4 as snown in the houre.

Mg

A

=
panan
e e 3

Assume further that we have four switches connected
50 that each swilch controls the hght buth wih the cor-
responaing numper. Consiger the following set of -
SIruCLions. Ul do not perform the actions incicaleg yel

1. Turn on the tight bulb that is drecily across {rom
the smngre fght buIb thaf 15 on.

to step 5.

e W

if any ogg-numoered fight butb s on, go 1o steG 4.
Turn ofl the lowest-numperea henl Lyib. and 2

Jurn oMt the mghest-numoerea light Luib.
Turt ©n the buld next to he nghesi-numeeres

buib hat 15 o, a clockwise gireclion.

L=l

be on, ang stop.

Turn off any even-numbered bulbs wmch mignt

Now answer (e folfowing quesions:

Assume onty haght bulb 1 is on. Carry ou the -
siructions, starting wan step 1. When you stop 1
step 6,

{a) light bulbs 3 ang 4 are on
(b} no hight bulls are on

{c) only igh! bulb 1.5 gn

{¢) onty ght bulb 250N

{e) none ot inhe apove

Carry out (he instructions again. This ime assume
onty ugnt Sulk 2 is on at the beginning, When you
s1op N siep 6,

(a) cnly light buls 115 an

{by tLgntoulbs 2 ana 3 are cn

{c) at least threg icnt bulbs are on
(a) only two lignt Zuabs are on

{e) ncne ol the aZove



125

S 3310 Catv oul the Insituchons. his ime atsum. s Zaseg cn VOUr ExDEMENCE 1N CITVING DYl the M-

~g Gnty hant buin 3 :s onmimally wWhen you S12D 0 iTuchicns, i

ciep 6, 3y '-e mnsiruclions Can ce acolied regargless of

a4l cniv bulb 25 an ime pumber of 13N BUILS LAl lurnea on

o) crwvbult 3isen =) (ecatoless o) wmeh heht buth 5 inmatly on.

&y ¢niv outb 415 on when we sioD In steo 6 ail light tuibs wul be

2% a4 buibs are on ort

tey none of the acave .z) regaroiess of which hgnt Bulb s initially en,
~NEn we SIcD 1N s1ep 6 ony hght buid 1 wii
te on

(g} wnen an even-numbered buld 15 nMmally

_ tuenea on, then when we stop in step § onl
Finally, carfy out the insiruchions assuming oniy Lgnt bulb 3 wil Be on Y
bulb 4 15 1niniatly on. When you siop In s1ep 6. {e) none of Ihe above

{a) lioht buibs 2 ano 4 are ¢n

{b} hgnt bulbs 1 ano 3 are on

{c) af teast one even-numoereqa bulb is on
{d) atteasi one cgd-numoered bulb is on
{e} none of the above

FART IV
{(Wora Problems)

21, Six umes a number 15 3 more 1han 1wice tne
numper. What 1s the numper?

fay 4 (b =3 {cy ¥4 {a} -4
ie) none ol these

22, Abank contans nickels ang aimes. The 1otal value
ol the coins s $2.10 ang there are thiee more
dimes 1han mckels. How many nickels are \here?

@) 13 () 12 ()Y 15 (o) 36 (e) noneotthese

-

-2 Alaw reguies that ihe amounl 6! CRicxen usea in
hot g25s cannol exceea 25 percent ¢! the iotat
weight of 1he not ¢og. How many ounces cowe a
hot dog wewgh 8 11 contaned § cunces ot
chicken?

fay3 M5 (¢} 55 (a6 (e) noneolthese

24. -A laymer mixes seeg worth 15 cenis cer coung
wilh seed worth 20 cents oer pound to oroguce a
mixiure of 50 pounds of seea wortn 18 cents per
pound. How many pouncs of seeo wortn 20 cents
per poung did he use 10 the muxture?

{a) 20 (b} 25 {c) 30 () 40 (e) none ot these

25. ‘Volumes 12 throuch 29 of an encyclocedia have
rusphints on pages 21 through 53 of @acn volume.
How many £ages 1n the encyctopecia have mis-
pnnis?

{a) 18 (&) 32 {c) S44 (d) 594 (e) none ot these

29
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Appendix C

PRE AND POST TREATMENT QUESTIONNAIRE

FOR STATE COMPUTER ANXIETY



PLEASE NOTE

Copyrighted materials in this document have
not been filmed at the request of the author.
They are available for consultation, however,

in the author’s university library.
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University Microfilms International
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Appendix D

WRITTEN ACHIEVEMENT TEST

AFTER TREATMENT
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Prerequisite skills To Prepare Your Programming Assigaments Exam

Answers to guesticns 1 - 5 are worth S0 points, approximately 1

2ach.

-
-

State a definition for a computer programmiqg editor (such
as WFOR). Include at least twWo functions ©or the editor.

List the sequence for "CREATING AND SAVING A NEW FILE," (PSU
FVM System using PS2), by writing the numbers 1 - 5 in frent
of the steps (a}) - (e) below.

(a)y Type I and depress ENTER Key

(b) Type WFOR and depress ENTER Key

l

(c) Type PUT filename and depress ENTER key
{d) Depress F9

(e} Type new lines and depress ENTER key after
each line

List the sequence for "RUNNING YOUR PROGRAM AND MAKING A
LISTING"” of output generated during a WFOR program’s RUN, by

writing the numbers 1 - 9 in front of the steps (a) - (i)
below.

{a) Type GET PROG1l and depres ENTER key

(b) Type LISTOFF CONSOLE and depress ENTER Key
(c) Type LOGOFF and depress ENTER key

(d) Type DIR and depress ENTER key

{e) Type TYPE PROG1l FILE Al and depress ENTER key
{f) Type RUN and depress ENTER key

{9) Type WFOR and depress ENTER Key

(h) Type *D and depress ENTER Key

T

(i) Type BYE and depress ENTER Key
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- -

&

dn the blank line preceding each command (a) - (p) for the
P8U Computer System, write the C and/or W er N of th

-k

matching type of command fsr CMS, WFOR, or lot applicable.

b ———
.

5

(a) I ____ (e) GET (i) WFOR e (m) .,w2
(b) DIR ____ (£) TYPE ______ (j) LISTOFF _____ (n) ¢
(c) SAVE _____ (g) PUT (k) cH Y (0) 3
(d) *D  ___ (h) BEGIN ___ (1) RUN ___ (p) BYE

Following each description (a) ~ (g) below of editing a file
using WFOR, circle, INSERT, CHANGE, and/or DELETE to
classify the type of editing capability.

{(a) Depress keypad 3; depress up arrow key; move cursor and
retype; depress keypad 3.

INSERT CHANGE DELETE

(b} Depress keypad 3; move cursor to directly above the
line; deprass keypad 5; depress ENTER key.

INSERT CHANGE DELETE

{c) Depress Keypad 3; position cursor to the line; depress
keypad 6; depress keypad 1.

INSERT CHANGE DELETE

(d) Depress keypad 3; move cursor to line; depress keypad

3; type CH/hefore/after and depress ENTER key.
INSERT CHANGE DELETE

(e} Depress keypad 3; move cursor to directly above the
line; depress keypad 3; Type I and depress ENTER key.

INSERT CHANGE DELETE

(£) Depress keypad 3; move cursor to line; depress Keypad
3; type .,+ 2 D and depress ENTER key.

INSERT CHANGE DELETE

(g) Type *D and depress ENTER key; Type I and depress ENTER
key.

INSERT CHANGE DELETE
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Given the rollowing five lines in WFOR. 2dit by writing the
correct FORTRAN syntax (i.e., correct all errors by
rewriting the five lines).

(THIS IS CUR FIRST FORTRAN EXAMPLE)
PROGRAM EXAMPLE 1 BY LESO
STOP

PRINT, *THIS IS MY FIRST FORTRAN PROGRAM*
END.
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Appendix E

EXERCISE BEFORE PRACTICAL TEST



Aecare Qutput:

Write AnSwers:

ies 2zleq Bvee
Yo
Modifieq=

HOTE:

Tor ¢ - 11

Alwaym Modify
“he Pregram
in Exgrcioe 8

-

Feference:

10.

e
13

2.9

THE ALTOONA CAMPUS
~o ae LI50D'S GUIDE,
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[FOR IZITOR EMZRCICIE

“newers . -
AnBwears = -

facer:z
I Tcmputer

Zelcw
_.acunga

IAvesar:gate the eqaltcr
which SI
A

tWFORY cn tna system PSUVM v2u will te using.
cme rzllowing coeratisns <an LS 237
feverses two acjacent cnaractera

tvery usstul cecause
Ismmon TYRLind MLATakal,

1z fixea a

i

Incluge tha cIntanty cr some othar
ire eqrcing.

Zele insade the file vou

Segarcn fcr a partigular wora cr phrase.
Show a particular line of tne tile isay l.one I6).
W“hat languages (other cthan Fartran) are avariable cn your syscem?

I¢ thare word-proceselng softwars avallable on your avetam?
wYNLWYQ COF MArXup avstem?

3 1l

-

-
<& 1T

TyPe Lo Th@ 8amDLe Trogram from LISO'S GUIDE* Y.L, ussing your text
edLtor. Zzopsla the program ano execucs Lt. & You cet thm SLDe
sucput?

Zgn't ta surprisaad 1Lf you gaet dome SCror Tamsages frow the
samprler ar firat. It'a hara to TYPe® Drograms WitROut DAKLAG mIACAKAN.
Ysur system may Cfedqulre that all the CnAracters ce entsred Ln uppercasa
.capicalsh.

What comoand do you uae to list your files on the computer aystem you
worxk with? I3 the filo system of this fompUter system hierarchically

structurea? I3 there a limit t©2 the amount of space available to ycur
if go, what i3 it.

Lces your computer syEcam havea a dabugger
?Programs? 12 8o, cotaln documentation 850

remaincer of this course. Hangeug lagerp.
intencionalily cmicted.

Use your editor and compirler to entar and
crogram.

far ume with Fortran

that 70u can use 1t in the

exucute cha following
TYpe carefully to avoid diagnostic Toeesages. follew Leso's
Guida 6.3 for a Hapd Copy of the amsignments 8 - 2. 3ring to Clasm on
Tuesgay, £ liatinge Of cutput generaced during a pregram’s run.
cregram firsc ‘cangolidate £ L.3tlngE
wntegcer L, )

s ate L L38UIST

Y TYFe & Aun I tises curin
-~ = L.3tsrf Cinacue.

BTINE = L 3y er 3

atop

and

Uee your editor to modify the orogram in Exepcise 8
the word "print” with the word "gprany* iwhicn could
fremmad tha wrong key). Herun the program ans maxke

Use your editor to modify the orogram in Exerc:ae g
numpetr 2 With the numpar 4.

by replacing
wappen :f you
Hagd Copy.

by replacing the
Rerun the program ana make Harg C3py
Use your editor o modify the vrogram in Exercise 4 oy replacing tha

numper 10 with the number 2. Rerun the procgram ana make a Hard Copy.
This will ke expiained in a lataer chapser.

Yee your editar To modify the program 1n Exe
=ard integer with the word Teal.
Thig will te explained :n a

1

il tv replacing th
gram ang make Hagpd Copy.

Ziom
Aarun crs
cnapter,

-'-'B

T

later

{CLRCY IZM USER'S GUIBE, =y T. =

. Leso,
-See Sect:icnA J.l1 p,7 ana £.3

rere atfter referred

et
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Appendix F

PRACTICAL ACHIEVEMENT TEST

ONE-WEEK AFTER TREATMENT



1356

Path: psuvwmitll
Organization: Fenn Stare Un
Date: Thu, 12 Fab 1994 02

-
from: Tim Lesc Pann State Bltoona <TILGDsuvm.Dsu,egu>
Message-IT

ID: <94041.093925T1lGpsuvm.psu.edu>
Newsagroups: private.cs20l.l.2

Subject: Zrrorl il

Lines: 22

#r v Y v
wwwd  brastical Achilievement Test~~ZRRORL
Parts 1 and 4 our cf t parts.

mR¥k  Larv 1.

#e 7 Yo e

P

Retrieve this Feortran file which contains one syntax scror.

*%#%*  Corpsct the error and save the file as ERROR1l TILE Al.
**k%k*  Print the corrected file ERROR1 FILE Al for 10 vozints.
ks  papp 4.

e i Y

e g i e

Retrieve the corrected file ERRORl FILE Al
£

Execute and print the carrect cutnut T 10 points,

*wk*  Refer to ERROR2 for Parts 2. 2. and 5 of the Tast.
ve v W

program separate
interger wholepart
real fractionpart. realnumber

print, “"please enter real number.
read. reainumoer

wholepart = int(realnumber)
fractionpart = reailnumber - whoiapart

prant. wnolepartc, fractionpart. " are parts cf " reainumoar
stop

end

for example 77.51 "


mailto:71L@DSuvm.psu
mailto:94041.093922TlL@psuvm.psu.edu

Path: psuvm!tll

Organization: Fenn State Universaty

Date: Thu, 10 Feb 1994 02:40:00 EST

From: Tim Leso Penn State Altoona «<T1lLEpsuvm.psu.edu>
Message-ID: <94041.094000T1LEpsuvm.psu.edur
Newsaroups: private.cs201.1.2

Subject: arrcr2 file a

Lines: 34

bt 2 2.4

x*k** Pracrtical Achievement Test--ZRROR2

x*%% Parts 2, 2, and £ out of I parts.
**k* Part 2:

136

*k%* Retrieve this Fortran file which contains one esxecutioan error.
*%*%* Depug this error by running the program and detect and
k% correct the instruction in error.

*kkk Saye the corrected f£ile as ERRORZ2 FILE Al.

**%* print tha corrected file ERRORZ FILE Al for !0 points.
*k*k Part 3.

*kk¥k Print a directory of the files contained cn your

*hkk UAN Disk. including ERRORL and ERRORZ, for 10 points.
*R&X Part 5:

***% Ratrieve the corrected file ERROR2 FILE Al.

***%* Execute and print the correct output Icr 17 peints.
*h** Refer > ERROR!l for Parts 1 and 4 of “ne Tas+.

¥ f e

program fraction

integer power, leftdigit., numdigits. base

real sumlOfraction, fractionpart

base = 2

numdigits = 3

fractionpart = 0.101

print, "fraction entered:. " fractionpart.' with Zigitz ' numdizits
sumlOfraction = 0.0

do power = «i, -pumdigits, -1
leftdigit = int(fracticnpart * 10}
fractionpar+s = fractionpart ~ 10 - leftdigizt
fractionpart = fractionpart + 1.0 ~ 10.0**t-numdigits:
sumlOfraceion = sumlOfraction + leftdicic " base™"power
enddo
print, “base 10 of base I number 2.101!
stop
and

1= " .sumlQfrace


mailto:71L@psuvm.psu.edu
mailto:94041.094000TlL@psuvm.psu

-
-
- e e
e
- e e v
w7 e e
gk
* v 9 e
P e
e e e v
oo v
e ety Fe
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arror. file gl

rractical Achievement Tegt--ZRKROR1

tartz . and ¢ out Tf I Darts.

rFart l:

Retrieve this Fortran Zile which £2ntains one cyntax error.
Correct the error and save the file as ERRORL FILE Al.
Frint the corrected f£ile ERROR1 FILE Al fer 19 poaints,
Part 4.

Ratrisve the corrected file ERRORY FILE Al.

Execute and print the correct output for 12 points.
Refer 7o ERRORZ for Parts I, 3. and £ of the Tesrt.

program separate

inted
real

prin:
read,

er wholepart
fractionpart. realnumber

“mnlease enter real numper, for example 77.81 *
reainmumnber

wholepart = intireainumber)

frace

print,

stop
end

Execu
pleas
77.61

...5t

Ready:

ltype

e e fr e
™ e go e

ionpart = realnumber - wholepar:t

wholepart, fracticnpart. " are parts of " realnumber

ting...
e enter real number, for example 77.61

77 .609900999999999 are parts of  77.56100000000000
op

T=0.00/0.01 09:45;:05
error2 file al

Practizal Achievement Test--ERRORZ

**** Parts I, I, and 5 out of 2 parts.

**X%® Part 2.

**** Retrieve this Fortran file which contains one execution arror.
*k** Debug this error by running the program and detect and
**** correct the instruction in error,

**k* Save the corrected file as ERRORZ2 FILE Al.

A*k* Print the corrected file ERRORZ FILE Al for 10 point:
k%% Part 3:

**** Print a directory of the files contained cn your

***x UA" Disk, including ERROR! and ERROR2Z. for :2 peints.
o v Yo o Parh S:

*A*% Retraieve the corrected file ER RORZ FILE AL,

*wk® Execute and print the cerrect curput for 12 poine:
**** Refer to ERRORL for Parts . and 4 cf the Test,

#t ¢ e

prodram fractien

Lnteuer powar, leftdig:o:t. numdicitz. onase

real sumlQfraczien. fractionpars

base

= .
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numdigics = 3

fractronpart = 0.101

print, "fraction entered: " fractionpart.” with digits " numdigits
sumlOfraction = 0.0

do power = -i. -numdigits., -1}

leftdigit = int(fractionparz - 10}

fractionpart = fracticnpart - 12 - leftdigic
fractionpart = fractionpart -~ 1.0 T l2.0**f-numdigits)
sumlOfracticn = sumlCfraction -~ iaftdigat = bases*power
enddo
print, “base 10 of base Z number 0¢.101 1s: " sumlOfraction
stop
end

Ready: T=0.00/0.01 09:45:30

vior

ERRORIE FILE Al

ERRORZ2E FrILE Al

ERRORZY FILE Al

ERROR1 FILE Al

ERROR2 FILE Al

Executing...

fraction entered: .102000000000000 with digits

base 10 cf base 2 number 0.101 is: 3.00000000000000
.+ .Stop

Ready:; T=0.02/0.05 09:47:34

LOGOFF
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Appendix G

SCRIPT FOR TREATMENTS (HAND-OUT) AKA LESQ'S GUIDE
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THE ALTOONA CAMPUS COMPUTER AND LEARNING RESOURCES CENTER
(CLRC) IBM USER’S GUIDE

by
T. J. Leso

IBM Virtual Machine/370. Conversation Monitor Systenm
(VM/370 CMS)

and

University of Waterloco Editor (WEDIT),
Interpreter Foxrtran (WFOR).

Plus An Overview of Electronic Mail (E-Mail)

with on-line, interactive, full-screen IBM Personal System/2
Mgdel 502 and Model 70 Terminals

Version 12 January 1992
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OVERVIEW

The Altocona Campus IBM User‘s Guide 1s intended to be used
by novices who are taking an introductory Computer Science
course., The User‘’s Guide will demonstrate how to communicate
with the IBM computer, how to prepare Your programming
assignments from the Video Display Terminal, and how to secure
paper copy of your assignments which will be stored on computer
disk files. The User‘s Guide is specifically tailored for <he
students of the Altoona Campus. Althauqh other university
quides and manuals exist on these how to’s, this User’s Guide is
the most concise documentation for your course at Altocna.
Nevertheless, a list of references is included for additicnal

information. You can find these rerferences in the University
Park Computaticn Center Library.

SO YOU’RE TAKING A COMP SCI COQURSE

There will be three tasks that you need to do for your COMP
SCI course from the computer laboratory.

TASK 1. Communicate with the computer.

TASK 2. Prepare your programming assignments.
TASK 2. Secure paper copies gf your assignments.
We will

cover these tasks separately and in the above logical
order. Task one is generally called "LOGGING ON TO THE
COMPUTER". Task Two is "CREATING., EDITING, aND SAVING YOUR

FILE". Task three is "RUNNING YOUR PROGRAM AND MAKING A
LISTING".

It is recommended that you master the f£first fask hbefore noving
on to the second andg thlrd tasks.
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~.L LOGGING <N TS THE COMPUTER

The Altoona Campus Computaticn Center uses the IBM Personal
System/2 Model E0Z Video Display Terminal and the Model 70
terminal te communicate with the IBM VM/370 Computers wnich are
located at University Park. The terminals on the second floor
cf the Computer and Learning Resources Center (CLRC) talk to the
U. Park computers via a communications device and a high speed
data link. Fundamentally, the terminals on the right side cf
the second floor are $0Z's and are located in 201 CLRC. The
Model 7Q’s are on the left side and are loecated in 202 Crmc.

Below is a picture of the IBM PS2 terminal with the following

fearures identified: cursor, screen, on-~off switches, keybeard, and
anter key.

JBM PERSONAL SYSTEM/2
MODEL 50 & 70

Cursar
{flashing lignt}

YM/CMS displays

USER TYPES yM/CMS status

{ocmanas on this line
en this line bottom right -
sattom teft ]
Meniter L ANGFT
e Tanes
Computer 2 SHITCTHES

(I

IT IS IMPORTANT that you remember a few things whan using the
PS2 TERMINAL: )
After performing a USER ACTION, wait for —he SCREEH
I} L} f = =
REACTION before proceeding with the next user action;
The successful user types accurately and verifies the
commands that are entered before depressing the ENTER key,
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2.2 P82 LOGON SEQUENCE

When you are seated in front of +he terminal, the on=-off
switches should be off, the scCreen completely black.

TURN MONITGR 1 SWITCH ON.
TURN COMPUTER 2 SWITCH ON.

Wait for several seconds until CLRC main menu appears.
(See p. 17 for main menu)

If main menu does not appear and the screen prompts:
Please make a selectlaon: (see p. 18 for alternate
connection sSequence)

USER ACTTIOHN . SCREEHN REACTION

-

depress H key For Hest Connection Menu
00‘0‘0.»!--c-o--o-ooa---.lOioottot--cacoﬂost cannECticn HET\“

depress V key For VM
Wait for screen reaction
s he e e tettrt it i teeanrtasresseanssCAC F~Data Switch: FVM

.C..I...C-.....Cl‘l......l-.....-..l-l.Teminal me:
tll‘l.l...l..t."..l.-.I.'Q‘..'..I....t.w,s?o ONLIHE

e isesussecsvenstassaenanseressansanrassLOGON==
type uid and depress ENTER key USER ID== ABY101
(uid—user d from "“join” card)
PASSWORD==
type password and depress ENTER key (Note: for security reasons,
(password=password from "join" card) your passward will not appear
on the screen)

LOGON AT 14:30:20 EST MONDAY
VM/SP CMS etc.

A (191) R/O

Ready; T=0.12/0.16 14:30:56

As sgon as you see the Ready; for Ready prompt, you are
zgggissfully LOGGED ON. To disconnect communications or LOGOFF,
Y

type LOGOFF and depress ENTER Key.
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Z.2 ©PS2 LOGON SEQUENCE CONTINUED FROM PAGE °

*When users leog cn after PASSWORD expiration, (either as newly
activated userid winich must change PASSWORD at Zirst use, or aTt six

months intervals) the following two messages Will be displaved after
the Ready prompt:

VMXSYS011I Your locgon password has expired. .
VMXSYS372R  Select and enter a new password for your userid:

After a new password has been selected, the logon proceeds normally.
A new password must be at least maracters, art least 1 alphabetic
and 1 numeric, and significantly —_.ferent from previous passwords.
For example: ABCl23.

*+«If your communications is interrupted, depress CTRL key, ALT Kkey,
and DEL KEY and re-do the LOGON "IQUENCE.

Then type BEGIN and depress ENTER key, followed by the -+ key.
{see below)
e

*#*If the above did not work, redo the LOGON SEQUENCE.
Then type IPL CMS5 and depress ENTER keay.

If at anytime +ou happen to feel like the terminal is not responding
and you notice at the bottom right corner of your screen
MORE. . . PSUVM or

HOLDING...PSUVH
depress =~ key (the grey key on right hand side of keypoard)

VERY IMPQRTANT INFORMATION DIRECTLY ABOVE

Why?

Because the commands that you enter will not work
unless the MORE or HOLDING status is removed.
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2.3 LOGON SEQUENCE WITH HDS (Skip this page if you’‘re using ES2)

USER ACTTION

SCREZEH REACTION

If power light not on, toggle an/off switch con back of crz
depress SHIFT RESET/BREAK Kay

depress SHIFT F9
depress SHIFT Fio
depress RETURN key

LR L B I LR I A N I ]

tssecesnasaesnsesnyssData switch

........................ . (Please make a selection)
type FVM and depress RETURN key FVM

-..l....tlIt.t_lol..th...........OIIC...YALE ASCII Et:.

cenaan festcasa st an m ceraas Enter Terminal Type:
type HDS and depress RETURN key

............. tietsassastsasanarseess VM/370 ONLINE

LI R I T T

HDS

-.I"IO--..lcononoov-n---c.luo.co-o.o--IPSU

LR R B L T R A I S P R R R N .---.-....VH

...... LI L L I I R A A A A A N

l...‘-.I.I-Q...!IDD-..-!..ICORWNIHG PSWH
depress RETURN key (screen is all black except

l.-....‘.-...-.I.‘........-......-......for bottcm right} CPRMPSU
type LOGON uid and depress RETURN key

(uid=user id from "join" card) LOGON AIP
ENTER PASSWORD

(Note: for security reasons,

your password will not appear
on the screen)

type password and depress RETURN key
(Passwora=password from "join" card)

LOGON AT 14:30:20 EST MOKNDAY
VM/SP M5 etc.

A (191} R/O
Ready; T=0.12/0.16 14:30:56.

As soon as you see the Ready; for Ready proppt, you are
successfully LOGGED ON. '

a To disconnect communications or LOGOFF,
simply

type LOGOFF and depress RETURN key.

If your communications is interrupted, re-do the LOGON SEQUENCE and
type BEGIN and depress RETURN key.

If at anytime you happen to feel like the terminal is not responding
and you notice ar the bottom right corner of your screen

MORE. . .PSUM or
HOLDIUG...PSUVM
depress ENTER key
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2.4 TOGON SEQUENCE WITH IBEM 2178 Terminal (Skip this page 1f vou're
asing PS2)

Tind terminal zarked FSUVM. Depress ENTER and/or toggle ON/OFF
Key.

USER ACTION SCREEN REACTIOHN
T T ceanVH/IT0 ONLINE
PSU
M
O » » + « RUNNING PSUVH
depress ENTER kevy

(screen i1s all black except
for bottom right)

CF READ PSUVM
type LOGON uid and depress ENTER key

{(uid=user id from "d4oin" card)

LOGON AIP

ENTER PASSWORD:

(Note: for security reasons,
your password will not

appear on screen)

LOGON AT 14:30:20 EST MONDAY

VM/SF CMS etc.

A (191} R/O

Ready; T=0.12/0.16 14:30:56

type password and depress ENTER key
{password=password from "join" card)

As soon as you see the Ready; for Ready prompt, you are
successtfully LCGSED ON.

To disconnect communications or LOGOFT,
simply

type LOGOFF and depress ENTER key.

If your communications is interrupted, re-do the LOGON SEQUENCE and
ty¥pe BEGIN and depress ENTER key.

If at anytime you happen to feel like the terminal is not responding
and you notice at the bottom right corner of your screen

MORE...PSUVM or
HOLDING...PSUVM
depress CLEAR KEY.
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1.0 CREATING, ZHITING, IEWING, AND SAVING A FILE
terminal)

NOTE: If vyou are using an HDS terminal substitute keypad ¢ for
9, ENTER for - , etc.

See page 15 for different Xeypad layouts.

{using a PpS2

3.1 CREATING A& NEW FILE (with a filename of PROG1)
USsS ER ACTIOHN

SCREEHN REACTION

depress ENTER KBV.oeecssoearessessssss {Remenper, you are actually
' ) depressing the ENTER key)
depress ENTER KeYseuss-- P s £
type WFOR and depress ENTER kev.....
{(beginning of file)
(end of file)
type *D and devress ENTER KeVieessoos
NOTE: (Illegal line range)
+*D will clear all lines, if
any, between (beginning and
end of file).
type I and depress ENTER key ...-... Now you are in input mode.
{NHote: <t¢ype the next S lines, and depress ENTER key after each
line.)

*THIS IS5 QUR FIRST FORTRAN EXAMPLE.

*PROGRAM EXAMPLE1 BRY TIM LESO.

PRINT. /THLS IS5 MY FIRST FORTRAMN PROGRAM’

STOP

END

depress FO.,.....ccruee terserseceasanna (end of file)

{(cursor Jjumps to bottom left

corner ==== "flashing")
NOTE: you have just
finished input mode and

you must SAVE your newly
created file.

3.2 SAVING A NEW FILE {with the filename PROG1)

type PUT PROG1 and depress ENTER key..PROGl- lines
transferred=6
tyre BYE and depress ENTER Kkey NOTE: oOnly if you
want to qult working
now. Then type
LOGOFF and depress
ERNTER Kkey.
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IDITING A SAVED FILE (with the filename PROG1)

depress ENTER Key

depress ENTER KBY.oeroveovaneosnnea.sCMS

type WFOR and depress ENTER key

type DIR and depress ENTER key......PROG1 FILE Al

{bottem right)

MORE. . .PSUVM
depress + kay

type *D and depress ENTER key ) _
type GET PROG1L and depress ENTER key..(beginning cf £ile)
’ {*THIS IS ETC.
PROGRAM. EITC.;
ETC.
) (end cf £ile)
NOTE: Be sure to read 4.6 SAVING AN

EDITED FILE, following any editing
or your editing work will be lost.

TO CHANGE ANYTHING CON THE SCREEN

depress F9.

........ v eeeeracmansansssss.s»CUCSOr jumps to top of
screen from bottom left
corner.

depress Up Arrow Ka8Y.....seeeevacsrocas .moves cursor up

depress down arrow KeY......s.-«........00VesS cursoer down
depress right arrow Key......s:-+.......00Vves cursor cight
depress left arrow Ke¥........:-s+0-+...00Ves cursor left

move curseor directly over change to be made and retype it
depress F9

NOTE: Other netheds to change/insert one line is:

depress F9 cretsrreeecssacee-.a..MOVE curser to line to
be changed in this
exanple, we will insert

4 spaces befare the word
PROGRAM
depress F9

type CH/PROGRAM/ PROGRAM/and depress ENTER Key
or use INS key and DEL K@Y .....+-c....+.t0 insert/delete one

character at a time.

-------



150

Page

0 INSERT OHE NMEW LINE CN THE SCREEN

depress F9.......

O A N N

teeseense s QUISOr JUNMPS T sScreen
from bottom
move curser to line directly above the line-to-be-inserted and

position cursor at the beginning of that line .....for example
==uscm * THIS IS ETC.
the curspr should Lbe

over the asterisk. it
will flash.

depress FS..... wesesrassarsasassressn.a-* THIS I5 ETC.
(-one blank line-)
PROGRAM ETC.

Type new line and depress ENTER key

TO INSERT MORE THAN ONE NEW LINE ON THE SCREEN

dePreSE F...cieavrsstrcsnsonssonesenssasCRESOr jumps to screen
from bottom move curscr to line directly above the lines—tp-pe-
inserted and position curser at the beginning of that line
QepPresSsS FO....icreetestnessnccnscnsensesCRrSOr jumps to bhottom
laft
=== position
type I and depress ENTER KeY.:v.......{* THIS IS ETC
(=blank lines
appear to the
botton of the

screen-)

type each new line and depress ENTER key

when you finished inserting the last line

dePreSS F9...iveeerveovonssenasenessasssCUrSOr jumps from line

to bottom left



L
Lo

d
»
n

151

Tage 10

TD DELETE CONE LINE FROM THE SCREEN

depress FO....cesseeersnn cesesenans e ....CUrSOr Jjumps to sSCreen
from pottom left
position.

position cursor to the line-to-be-deleted With arrow keys

depresSs Fb....cvescosennssrncssssnnnrans and it disappears!!

depresSs FU....iiisaensecnasnnssess=nses CUrSOT jumps to bottom

igft —=== position

TO DELETE MORE THAN ONE LINE

depress FO..vsvrsrnsecacanss teeamsneseses-CUrSOr jumps to screen

from bottom left
position.

move cursor to first-line-to-he-deleted _

dEPLESS FO .ievverrenssscunnnsnssssass».SUESCr Jumps to bottom

left —=== position.
type .,+2 D and depress ENTER Kkey....deletes 3 lines starting
with line pointed to by
(saying the above in plain english-- cursor in previous step.
ty¥ype PERIOD COMMA PLUS TWO SPACE D) (note, if you wanted to
delete 6 lines, then use
+5, 9 lines, +8, etc.)

SAVING AN EDITED FILE (with the filename PROG1)

immediately after editing a file, you should save the changes or
your editing work will be lost.

IMPORTANT

type PUT PROGLl and depress ENTER key....

PROGl~-lines
transterred=10
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™0 VIEW LINES =M A SAVED FILE (with the filename of FROG1)

{NOTE: Secticn 5 assumes you are in the WFOR environment,;

Type *D and depress ENTER key
type GET FROG1L and depress ENTER KBY.... .
(beganning cf f£ile)
etc,
type 9 and depress ENTER Kav...... {the first page 1is
displayed)
deDTESS FZ...vevvererssrensanrssssaasesidisplay forward to 2nd
page)
AePreSS F2....cevrsasrsssrsarssseesssenidisplay forward teo 2rd
page)
atc,
depress Fl....iceenmecenscsocnanrannases {display backward to 2ng
page)
Aepress Fl.....cc-snssesrseasecnesesasss(display backward to 1st
page)
etc,
type $ and depress ENTER key ......{(display last page of
file)

fend cf £ile)
type BYE and depress

......

so logoff.

type LOGOTF and depress ENTER key..the system will bigd you

farewell with time, etc,
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RAUNNING YOUR FROGRAM AND MAKING A LISTING
{NOTE: Sectign 6 assumes you are in the CMS environmenc, ;
TD0 RUN A SAVED PROGRAM (with the Z£ilename PROG1)
depress ENTER key
depressg ENTER KBY . s vanssnacnssnannnscasas M5
Lype WFOR and depress ENTER kKey
type DIR and depress ENTER K€¥Y.e.v+e.0++..PROG1L FILE Al
MORE...PSUUM
depress -
type *D and depress ENTER key
Lype GET PROGL and depress ENTER key.....
(beginning of file)
etec.
type RUN and depress ENTER K€Y . vonsnarnss
EXECUTION BEGINS...
THIS IS MY FIRST
FORTRAN PROGRAM
+ «» « EXECUTION ENDS
MORE. . . PSUVM
depress + .......

L R R R R R T N

{begqinning of file)

atc.
type BYE and depress ENTER kev
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TO0 MAKE A LISTIHG QF A

depress ENTER Key

depress ENTER key...

type WFOR and depress
type DIR and depress

depress -

type BY. 1d depress

154

ENTER KEBY...:00anass .PROG1 FILE A1l
MORE. . .PSUVH
NOTE: Remember

PROG1 FILE Al
for later.

mmkey.l......‘..

Ready; T=0.13/0.30
etc.

type LISTOFF PROG1 FILE Al and depress ENTER key

depress ENTER key Selects Default
printer device

depress ENTER key

Selects Default
site to send output

listing will be
printed on tae
printer behind the
counter of the
CLRC. Ask
Attendant for Your
Listing, or check
storage bins.



L

155

Page l.

0 MAKE A LISTING OF QUTPUT GENERATED DURIKG & PROGRAM'S RUN
{with the filename PROG1)

depress ENTER key
depress ENTER KBY . cveesooanrsrnanssnsacsesCMS
type LISTOFF CONSOLE and depress ENTER Xkey CONSOLE
SPOOLING ...
STARTED
depress ENTER again to choose default
depress ENTER again print options
type TYPE PROG1 FILE Al and depress _
ENTER KBY.:vassassssnssancsscasnsnssennse-s-PEOgram lists on
screen
type WFOR and depress ENTER key _
type DIR and depress ENTER kev..... «s+ee+4..PROG1 FILE Al
MORE. , . PSUVM
depress +
type *D and depress ENTER key
type GET PROGl and depress ENTER key
type RUN and depress ENTER key
t+emscaea=seasse« EXECOTING...
ete.
-« - STOP

MORE...PSUVH
depress +

type BYE and depress ENTER KBY...s4e--+.(yYOu nust looaoff to

stop listing, so do
sgil!
ENTER key.......CONNECT=00:33:22
VIRTCPU=LOGOFF AT
time of day.

type LOGOFF and depress

(Yyour program’s
execution that
appeared on the
screen will be
written to the
printer in the

CLRC.)
(See Sample Listing on Page 21)

S0 go to the Counter and ask the work study student for your
listings, or check in the storage hins.

That is all. BHe sure terminal is the way you found it.

**Screen all black.

Remember to turn off moniter switch, but leave computer switch
an.

Thank you.
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7.1 HDS, PBR2, and IDM 3278 PROGRAMMED FUNCTION KEY (PF) LAYQUTS AND
EEY EQUIVALENCES
HDS IEM PS2 IBM 3178
F13 Fi4 T15 Fl13 © L. F24(Shifey 1 2 3
7 3 9 Fi_©2 ... ¥12 4 z 5
4 5 5 7 3 9
2 2 3 10
E.CG., HDS Keypad 6 = PS2 F9 = IBM Keypad ¢
HDBS RETURN key = P52 ENTER KEY = IBM ENTER key
HDS ENTER Key = PS2 + Key = IBM CLEAR Kkey

{(See Page 2 for PS2 keyboard layout.)
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2.0 The Many Envircnments cf CzmpnsScir IZH LAB
SCREEN, I%PUT, FORTRAK, IM5, 232, ILACY
SLAC Tigw T
322 tuigohes On
.ab !
TP _ToGON CAC/CES work ;
cP Main Men snould
— - - = raquestit] =1
WFOR ! uid to Lnéapand=-
| pagswora connect ently
| BREGIN te done
|ZPL CHS J. Park
= and Plaase
BIR _._._.l amlact no
GET CcMs node (V) fooa
POT 25U FVH or
Ta RON er drink |
inpuc D TYPE LIAS in
TUrEOr moda dalaeting LISTOFP or lab
sovemant for all linas RATION othars
4 TYping F6 DIRM PW
< P and daleting | ACCOUNT
A4 insarcing 1l linea SET Turn off
and S =1 f S SO TELL monitor
retyping lines changing 1 NOTE awitch
INS line RL of
DEL FILEL terminal
CHAR MAILLIST befors
laaving
ra
HELP
ca
YE
CpP/CMS LOGOFF
PSZ _Switches off
CLRGC Toep OUT
LEGEND:

ro

Qr

o

©q

1 o

sy

E L]

-y Sey:

.o Command

Linme

Command Line to Screan

Getting into Input Environment

Getting Cut of Input Environzent
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1,1 CAC/CES 202 CCHHNECTICH T2 FSUVH

280 Main Menu

(A} A: Drive
(H) Host Connecticn Menu
{I) Information Menu
- (L} Language Menu
(N} Hetwork
t(U) Utility Henu

i(W] Word Processor Menu - Word Perfect, Microsoft Word
v (XY Exit

; Host Connectiocn Menu !

“ {F} Tile Transfer DProgram
- (R} VM Kevyboard
(L) Lias Connection .
i (V) VM Connectien :
{X} Exit - Return to Main Menu l

IE@-@E@
@%@@E@@@EB =
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ALTERNATE CONNECTICH T2 PSUVM

Press (Alt/Pretscrn) tc return toe PSU Altoona Menu System...

Connecting to VM. Aajt for M logao...

PSUNET Altocona
Node 20 Port 78

Please make a selecnion : FVM
Connected..

CAC S-Dataswitch
Request:FVM

Connected

enter terminal type: IBMPC
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2,0 E-MATI, CVERVIEW
* DEMONSTRATION BY LESO IN 129 EICHE
* DRACTICE SENDING AND RECEIVING E-MALIL TO YOUR PARTNER
IN 201 or 202 CLRC

=> 7 BELOW:

LOGON TO PSUVM WITH USERID

TYPE PASSWORD = (*# Depress NL ENTER Key herearter
referred by an *)

SEND ON~LINE MESSAGE {2 LINES) TO PARTHER
TELL PARTHER'S USERID SHORT MESSAGE *

COMPOSE AND SEND LETTER (MEMO) TO PARTNER
NOTE PARTNER’S USERID +

TYPE SUSTECT OF MEMO *

TYPE L. .S OF MEMO *»

ON A BLANK LINE *

DEPRESS F5 ==> SEND

READ LETTER FROM PARTNER (VIEW YOUR READERLIST)
R, *

DEPRESS 71l ==> PEER

SAVE

TER FROM PARTNER (RECEIVE IT AND FILE IN MAIIZIST)
DEPRE.. 9 ==> RECLEIVE

DISCARD LETTSR FROM PARTNER {THROW I7T AWAY)
TYPE DISCARD *

LOOK AT OLD LETTERS
MAILLIST »

DEPRESS ©3 ==> TO QUIT
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TSNGOLE ISSOLING TS LETLIRK O ZTARTED
Teady, TEY SF1 13 1T 40,40
“ype 534 fi1le a
T% TRis 1s sur <:iTst fortran eramole
* Frogram avampiel oy “im LESO
zrint. <N1s 1s my first_Ffortran prcojrvame’
Tsmop T TTTTT
end -
Feaday: T=0.00/0. 01 12:.42.05
wFar
LCLID _CB At
AL NOTEDSOW A0
CHARMAN PEPLY Al .
CCBF T Jon Al
conrF AQUTPUT Al
COBFO0D SUTPUT Al
“¢2 T .oB al
c2 QuTRUT Al
EEDASHS FILE Al e
GRADE3 ™ 'FILE Al
LABALR FILE Al
LASTING SLOBALY Al
TLEsOTT T T uos Al
LESS 408 Al
LESS QUTPUT __ AL - -
—LP HEADER Al
. LPRINT ZXEC Al
MACROXY ASSEMBLE At
MYFILE FILE Al
GHmMs FILE Al
PRON70S ~ILE Al
“PROCPROJ FILE Al
PROFILE E£xXEC Al
PRUCPROC FILE Al
FROGT “EILE Al
PROJECTZ FILE Al
SEARCH FILE _  _ Al )
CTBPACHT T TTREPLY Al
STTEST FILE Al
TFILE _ FILE AL
—Tims T +38 Al
TINT 4an Al
TIMT QUTPUT _ 4 Al
TTRSYio UTUFICE Al
TIiL NETLQG AQ
VANCAME  AEPLY at
T7B9% T TTPEER AQ
PG FILE at

Execuoting o .
this 1y my first fortran program
.. Stop

Ready: T=0.03/0.08 13.42. 34

Lagosf ‘

COHNECT= Q0 G629 VIRTCFU= £00:01. 13 "STCPUS 200 21, 44
__LOGOFF aT 13:42:32 EDT ~ _IZAY 0B/Z8/90
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