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The purposes of this study were to analyze (1) the 

changes over time in the state anxiety level of children in 

a computer-assisted program of reading instruction and in 

classroom reading instruction, (2) the changes in state 

anxiety patterns as related to gender, achievement level, 

and ethnicity, and (3) the difference in anxiety levels of 

the students while in computer-assisted reading instruction 

and classroom reading instruction. 

One fourth grade classroom from each of four elementary 

schools in a large suburban school district participated in 

the study. Demographic information on gender and ethnicity 

were provided by the school district. Reading comprehension 

subtest scores on the ITBS were obtained from student 

records as a measure of achievement level, and the state 

anxiety scale (A-state) of the STAIC was used to measure 

anxiety. 

Each student completed the A-state measurement six 

times during the sixteen week study. Students participated 

in a computer-assisted instructional reading program twice a 

week, and the students completed the A-state scale in the 



CAI reading lab as well as in regular classroom reading 

instruction during the first week the CAI reading program 

began. The students completed the A-state scale in both the 

CAI reading lab and in classroom reading instruction for a 

second time after nine weeks and again at the end of sixteen 

weeks. 

Data were analyzed using MANOVA. The findings 

indicated that the state anxiety level of the fourth grade 

students was relatively stable over a sixteen week period in 

classroom reading instruction as well as in computer-

assisted reading instruction. 

Children who were designated as low achievers exhibited 

higher levels of state anxiety than their high achieving 

counterparts. This difference was significant at the .01 

level and persisted throughout the study in both 

instructional settings. No differences in anxiety level 

with regard to gender were noted. Minority groups exhibited 

higher levels of anxiety than Caucasian children, but the 

differences were not statistically significant. 
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CHAPTER I 

INTRODUCTION 

Background 

Anxiety has long been an important concept in the field 

of psychology and has been recognized as a powerful 

influence in contemporary life. Large amounts of 

tranquilizing medications are dispensed each year as adults 

attempt to obtain relief from the discomforts of extremely 

anxious feelings. Children, like their adult counterparts, 

also are often victims of anxious moments. The causes of 

anxiety reactions during childhood are numerous. They may 

range from biological changes to changing relationships with 

family, peers, and teachers. A great many children may feel 

school-related stress (15). Specifically, children may be 

concerned about not understanding what the teacher is 

saying, about not being able to finish a task, or about 

their inability to perform as well as their friends. 

In the behavioral and medical sciences, theoretical and 

empirical concerns about anxiety have paralleled popular 

concern. Since 1950, there has been an increase in the 

frequency of studies on this topic (11). The initial 

interest in anxiety as a construct of human behavior was 

reflected in Sigmund Freud's explanation of its motivational 



value. Later, a new focus on anxiety emerged as a result of 

Rollo May's book, The Meaning of Anxiety (8). This book 

presented a picture of historic and cultural trends which 

contributed to making overt anxiety such a pervasive 

element of our times. Historically, it has also been viewed 

as an important factor in the human learning process, and a 

considerable amount of research has been conducted on the 

anxiety of students in the educational setting. 

In recent times, the focus of these studies has been 

upon anxiety in the individual learner and upon its effect 

on academic achievement (3, 4, 5, 6, 9). The most 

consistent finding of this research is that high anxiety is 

associated with low performance. Gaudry and Spielberger (3) 

cite negative correlations obtained in a number of studies 

between different measures of anxiety, aptitude and 

achievement. 

Sarason, et al (9) addressed the debilitating effects 

of anxiety on academic performance. Their findings 

suggested that a highly anxious child is more aware of his 

or her response to internal symptoms such as increased heart 

rate than he or she is of the external stimuli concerning 

the assigned task. Sarason and others further suggested 

that time-on-task was related to anxiety level. They 

theorized that time-on-task may serve as a mediating 

variable in the anxiety-achievement relationship. 

Specifically, if time-on-task is increased, then anxiety 



should decrease and achievement should increase. This 

problem was addressed by Guida (4) in a study which 

investigated the causal relationships between anxiety, 

time-on-task, and achievement. When tested, the mediating 

effect of time-on-task was supported. 

A second body of research on anxiety in the educational 

setting focused upon anxiety in a computer-managed program 

of instruction. Factors such as task difficulty, sex, 

aptitude and response mode interactions with anxiety in a 

computer-assisted instruction (CAI) setting were explored. 

Wajda (13) found that students in a computer-managed program 

had more general anxiety than students in a 

non-computer-managed program. Wajda suggested that further 

research be done which follows the students for a longer 

period of time. 

While the role of anxiety in the learning situation and 

specifically, the CAI setting, had been addressed, no 

reports of investigations of students' state anxiety level 

while involved in CAI over an extended period of time were 

found in the literature. State anxiety measures the anxiety 

of the moment; it is the anxiety associated with a 

particular situation rather than a general tendency toward 

anxiety (10). Therefore, this study focused upon the 

student's state anxiety level in the CAI setting and in the 

classroom setting and how it fluctuated over a four month 

period. A further aspect of this study was to investigate 



how anxiety patterns differed by gender, achievement level, 

and ethnicity. 

Statement of the Problem 

The problem of this study was the comparison of the 

state anxiety of children who were working in a 

computer-assisted instructional program in reading with 

their state anxiety while in regular classroom instruction 

in reading and how the anxiety levels changed over time. 

Purpose of the Study 

The purposes of this study were to analyze (1) the 

changes over time in the state anxiety level of children in 

a computer-assisted program of reading instruction and in 

classroom reading instruction, (2) the changes in state 

anxiety patterns as related to gender, achievement level, 

and ethnicity (3) and the difference in anxiety levels of 

the students while in computer-assisted reading instruction 

and classroom reading instruction. 

Research Questions 

In order to fulfill the purposes of the study, the 

following research questions were analyzed. 

1. Does the level of state anxiety change over time 

for children involved in a computer-assisted program of 

reading instruction or in classroom reading instruction? If 

so, what changes occur and when? 



2. Is there a difference over time in the level of 

state anxiety of males and females while working in a 

computer-assisted program of reading instruction? Is there 

a difference overtime in the level of state anxiety of males 

and females while working in classroom reading instruction? 

3. Is there a difference over time in the level of 

state anxiety of high and low achievers while working on a 

computer-assisted program of reading instruction? Is there 

a difference over time in the level of state anxiety of high 

and low achievers while working in classroom reading 

instruction? 

4. Is there a difference over time in the level of 

state anxiety in different ethnic groups while working on a 

computer-assisted program of reading instruction? Is there 

a difference over time in the level of state anxiety in 

different ethnic groups while working in classroom reading 

instruction? 

5. Is there a difference over time in the level of 

state anxiety of high achieving girls and low achieving 

girls while working on a computer-assisted program of 

reading instruction? Is there a difference over time in the 

level of state anxiety of high achieving girls and low 

achieving girls while working in classroom reading 

instruction? 

6. Is there a difference over time in the level of 

state anxiety of high achieving boys and low achieving boys 



while working on a computer-assisted program of reading 

instruction? Is there a difference over time in the level 

of state anxiety of high achieving boys and low achieving 

boys while working in classroom reading instruction? 

7. Is there a difference over time in the level of 

state anxiety of children while working in a 

computer-assisted program of reading instruction and while 

working in classroom reading instruction? 

Significance of the Study 

One common thread which runs throughout much 

educational research is the focus upon student performance 

and ways by which to improve performance and learning. A 

consistent emphasis has been placed on the provision of 

individualized instruction as a way to reach this goal. 

Teachers and supervisors often give consideration to 

curricular changes and instructional innovations in an 

effort to find ways to make the teaching-learning process 

more tailored to each learner's needs. 

One instructional tool which is rapidly gaining 

popularity in the school setting is the use of the 

microcomputer for computer-assisted instruction. A 1983 

survey of school districts in the U.S. found that the number 

of computers in use by public schools more than doubled in 

one year (7). The use of CAI in the educational setting 

provides the capability for truly individualized 



instruction. Content as well as rate of progress through 

the lessons can be varied for each learner. 

Major questions remain unanswered. Does the computer 

impact all children in a similar manner? Are there 

dimensions of CAI usage in the educational setting which 

should be considered in planning the CAI curriculum other 

than just skill assessment? In order for educators to make 

wise decisions about proper use of innovations such as the 

computer, they need a broader picture of the ways in which 

learners are impacted by the use of the computer rather than 

focusing only on skill development. 

Considerable research has focused upon performance in 

CAI programs. Also, anxiety of students involved in CAI 

programs has been investigated in terms of its relationship 

to performance, task difficulty, and time-on-task. 

However, no studies were found in the literature that 

reflected the state anxiety level of students in a CAI 

setting over an extended period of time to determine if 

patterns existed. This question is a significant one since 

prior research by Wajda (13) indicated that students in a 

computer-managed program had more general anxiety than 

students in a non-computer-managed program of instruction. 

The need for further research which would follow the student 

for a longer period of time was noted. If indeed such 

patterns or changes do occur, teachers will need to actively 
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address this issue when making decisions about the proper 

use of the computer and CAI in their classroom. 

Limitations 

Due to the fact that all students in the sample were 

fourth graders, the generalizability of the findings to 

other grade levels will be limited. 

The students in the sample were representative of one 

geographic area, and therefore, generalizability of the 

findings to other geographic areas may be limited. 

The possibility that previous experiences of a student 

on the computer may have influenced his or her feelings 

toward the computer or the CAI program was possible since no 

attempt was made to limit the sample to novice computer 

users. 

Assumptions 

The assumption was made that the time the student 

spent on the computer in the instructional program was 

analogous to engaged time on task. The same assumption was 

made for the time the student spent in actual reading 

instruction in the reading group. 

A positive or negative attitude of the classroom 

teacher towards the CAI program could affect the anxiety 

level of the student. The student was questioned about 

his/her teacher's attitude in a follow-up questionnaire 

which was given with the first administrations of the 



anxiety instrument. The student's answers to these 

questions were assumed to be his or her perceptions of the 

teacher's attitudes. Negative responses were considered in 

interpreting anxiety levels. 

Definition of Terms 

The following terms have restricted meaning and were 

defined for the purposes of this study. 

classroom reading instruction—Classroom reading 

instruction refers to the time the student actually spends 

in direct instruction in reading and is commonly referred to 

as the reading group. The teacher estimates reading group 

time. 

computer-assisted instruction— (CAI)— CAI is 

defined as a teaching process directly involving the 

computer in the presentation of instructional materials. 

CAI is characterized by immediate feedback of results in an 

interactive mode to control the individualized learning 

environment for each student (12). 

computer-managed instruction— (CMI)— CMI is an 

instructional situation in which computer technology is used 

to keep records, to keep tests, and to provide information 

concerning proper sequencing of instructional material for 

the student (14). 

high achieving students—High achieving students 

are those students who score in the uppermost third in 

percentile ranking on the ITBS. 
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low achieving students—Low achieving students are 

those students who score in the lowest third in percentile 

ranking on the ITBS. 

state anxiety—(A-state)—A-state refers to the 

anxiety which is transitory in nature and is experienced 

when a situation is perceived as being threatening or 

dangerous. It is a measure of anxiety at a particular 

moment in time (10). 

In summary, the problem of anxiety and how it functions 

in the educational setting with young children is one which 

needs further study. This study will explore how state 

anxiety changes over time for children who are involved in 

classroom reading instruction as well as reading instruction 

on the computer. 



CHAPTER BIBLIOGRAPHY 

1. Cowen, E. L., Zax, M., Klein, R., Izzo, L. D., & Trost, 
M.A. The relation of anxiety in school children to 
school record, achievement and behavioral measures. 
Child Development, 1965, 36, 385-695. 

2. Feldhusen, J., & Klausmeier, H. J. Anxiety, 
intelligence, and achievement in children of low, 
average, and high intelligence." Child 
Development, 1962, 33, 403-409. 

3. Gaudry, E., & Spielberger, C.D. (Eds.). Anxiety and 
Educational Achievement. Svdnev: Wilev and Rons. 
1971. 

4. Guida, F., Ludlow, H., & Wilson, M. Academic anxiety, 
time on task and achievement: A structural model. 
Paper presented at the American Educational 
Research Association, April, 1983, Montreal, 
Canada. (ERIC Document Reproduction Service No. 
228 290) 

5. Hansen, J. B. An investigation of cognitive 
abilities, state anxiety, and performance in a CAI 
task under conditions of no feedback, feedback, and 
learner control. Technical Report No. 16. 
November, 1972. (ERIC Document Reproduction Service 
No. 201 268) 

6. Leherissey, B. L., O'Neil, H. F., & Hansen, D. Effects 
of memory support on state anxiety and performance 
in computer-assisted learning. Journal of 
Educational Psychology, 1971, 62 (5). 
413-420. — 

7. Market Data Retrieval. Microcomputers in the 
schools, 1983—1984: A comprehensive survey and 
analysis. Westport, Connecticut: Market Data 
Retrieval, 1983. 

8. May, R. The Meaning of Anxiety, New York: 
Ronald Press Company, 1950. 

11 



12 

9. Sarason, S. B., Davidson, K. S., Lighthall, F. F., 
Waite, R. R., & Ruebush, B. K. Anxiety in 
Elementary School Children. New York: John 
Wiley & Sons, Inc., 1960. 

10. Spielberger, C. D. Manual for the State-Trait 
Anxiety Inventory. Palo Alto, Calif.: 
Consulting Psychologists Press, Inc., 1983. 

11. Spielberger, C.D. Theory and research on anxiety. 
Anxiety and Behavior. New York: Academic 
Press, 1966, 361-398. 

12. Splittgerber, F. L. Computer-based instruction: A 
revolution in the making. Educational 
Technology. 1979, 19 (1), 20-26. 

13. Wajda, R. A. A study of student's anxiety and 
self-esteem in a computer-managed program of 
instruction and in a non-computer-managed program 
of instruction in grades four through eight. 
(Doctoral dissertation, Northern Illinois 
University, 1974.) Dissertation Abstracts 
International, 1975, 34 (5), 1087-A. 

14. Williams, J. G., Thorkildsen, R. & Crossman, E. K. 
Application of computers to the needs of 
handicapped persons. Run: Computer Education. 
Monterey, California: Brooks/Cole Publishing 
Company, 1983, 229-238. 

15. Yussen, S. R., & Santrock, J. W. Child Development: 
An Introduction. Dubuque, Iowa: Wm. C. Brown 
Company, 1982. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

A review of literature related to basic theories of 

anxiety, anxiety and achievement, anxiety and reading, and 

anxiety in the CAI setting was conducted. A summary of 

research findings in these areas follows. 

Basic Theories 

Sigmund Freud took the initiative in the examination and 

explanation of the concept of anxiety. His basic assumptions 

serve as the traditional psychoanalytical concept of anxiety 

today (20). Since the impact of psychoanalytic theory on 

current assumptions about anxiety is sizeable, a brief review 

of Freud's view of anxiety is relevant. 

According to Freud, the prototype of all later anxiety 

reactions is the helpless situation of the neonate at the 

moment of birth (20). All of the sensations of the neonate 

are overwhelming to its immature nervous system; anxiety 

continues after birth with hunger pains and other nurturant 

needs which must be met. As a result of maturation, the 

infant soon experiences anxiety before a painful 

situation. Thus, anxiety becomes a signaling function which 

13 
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warns of an impending problem; the organism can then 

exercise preventive measures in coping. 

In children, after anxiety takes on its signaling 

function, the ego can react in a variety of ways which are 

characteristic of personality differences (17) . The ego 

reacts to stimulation it is unable to control, and this 

anxiety reaction has mobilizing effects that serve the 

organism when confronted with a harmful situation. Freud 

equated anxiety with fear and noted that the object of the 

fear could be either internal or external. Further, he 

identified three types of anxiety: real anxiety, neurotic 

anxiety, and moral anxiety (7). 

Real anxiety is the fear of an external object or a 

danger in the real world. This anxiety reaction serves as a 

warning so the organism can attempt to avoid or reduce the 

danger. Neurotic anxiety is a result of excessive 

stimulation from the id. Freud identified three forms of 

neurotic anxiety. One form of neurotic anxiety is free 

floating anxiety. This is a generalized fear response and 

no definite causal agent can be identified. A second form 

of neurotic anxiety is phobic anxiety which is manifested as 

an intense and irrational fear. It is psychologically 

paired with a particular object or situation. Finally, the 

panic reaction is the third form of neurotic anxiety. A 

panic reaction may be characterized by spontaneous outbursts 

or wild impulsive behavior when no sign of danger is 
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apparent. The original cause of the fear is not within view 

or is repressed. Moral anxiety, which is equated with 

guilt, results from excessive pressure from the conscience 

of the superego. The fear of moral anxiety is the fear of 

punishment internalized from societal values and parental 

influence. 

The element common to all three kinds of anxiety is the 

perceived threat from the environment (external source) or 

from an internal source. Thus, the primary characteristic 

of anxiety in psychoanalytic theory is the fear response; it 

is an experiential phenomenon which gives rise to valuable 

defense mechanisms in the organism (7). 

The work of J.A. Taylor in the development of the 

Manifest Anxiety Scale (MAS) was stimulated by the work of 

learning theorist K.W. Spence (5). Spence's research into 

the learning process was conducted in a laboratory setting 

with simple tasks. As a result of this work, Spence 

presented two constructs which impact on learning and 

performance. The first, habit- strength (H), is the 

existing tendency to make a response. The second construct, 

drive (D), is a motivational one. Drive has the capacity to 

energise or activate the behavior of the learner (5). 

Taylor (23) noted the importance of anxiety in drive 

theory. She demonstrated that response strength (R) is 

determined by excitatory potential (E). This excitatory 

potential is a function of drive level and habit strength 
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such that R = f(D x H). According to this formula, the 

performance of high-drive subjects should be superior to low 

drive subjects in simple non-competitive situations where a 

single habit-tendency is involved. However, the effects of 

drive on performance also depends upon the characteristics 

of the task. In simple tasks where the correct response is 

dominant in the subject's hierarchy of responses, high drive 

will enhance performance. In tasks which are more complex 

and in which incorrect responses are stronger than correct 

responses in the subject's hierarchy of responses, high 

drive will be detrimental to performance (5). 

The MAS (23) was developed by Taylor and is regarded as 

a means of measuring re, a hypothetical emotional response 

elicited by aversive stimuli. This re contributes to the 

strength of D. The MAS assumes a relationship between D and 

r© such that the degree of anxiety will be reflected in the 

level of D. The MAS is a measure of a general trait or 

predisposition to experience anxiety (5). The Children's 

Manifest Anxiety Scale (CMAS), developed by Casteneda, 

McCandless and Palermo, is also a measure of D and a 

reflection of trait anxiety (5, 11). 

Another view of anxiety is given by Malmo (10) in his 

explanation of activation theory. Anxiety is related to 

deprivation in a motivational framework. According to 

activation theory, behavioral efficiency or performance is a 

curvilinear function of arousal. Drive and arousal are 
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assumed to be on the same dimension, and both are affected 

through need deprivation. Since drive and arousal are 

related to anxiety by means of their physiological and 

neurological correlates, it may be inferred that a 

curvilinear relationship also exists between anxiety and 

performance. Therefore, according to activation theory, 

performance efficiency will increase as anxiety or arousal 

increases up to an optimal point; thereafter, additional 

increases in arousal will result in a drop in performance 

efficiency. 

A dichotomous view of anxiety has been presented by 

Spielberger (20); he has drawn a distinction between trait 

anxiety (A-trait) and state anxiety (A-state). Trait 

anxiety is considered a relatively permanent personality 

characteristic and reflects the individual's anxiety 

proneness, or the tendency to manifest anxiety in stressful 

situations. It refers to general feelings of anxiety which 

are not specific to any one event. State anxiety is a 

transitory condition and reflects the amount of threat 

perceived by an individual in a particular situation. The 

State-Trait Anxiety Inventory (STAI) was developed by 

Spielberger, Gorsuch, and Lushen (18) as an instrument for 

the independent measurement of these two dimensions of 

anxiety. Later, research in the same area resulted in the 

State-Trait Anxiety Inventory for Children which is a 

downward extension of the STAI (19). 
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Anxiety and Achievement 

The relationship between anxiety and achievement has 

been a focus of many research investigations. A brief 

review of the research relevant to this study follows. 

To investigate the relationship between achievement and 

anxiety, Lunneborg (9) administered the Test Anxiety Scale 

for Children (TASC), the Children's Manifest Anxiety 

Scale (CMAS) and the General Anxiety Scale for 

Children (GASC) to 213 children in grades four through 

six. The scores on these measures were then correlated with 

achievement scores in reading and math on the Metropolitan 

Achievement Test battery. For the total group, the 

correlations between anxiety and achievement scores for each 

grade were negative and statistically significant. 

Therefore, high anxiety was associated with low achievement 

in reading and math. The negative correlations were greater 

for girls than for boys and negative correlations tended to 

become stronger with increasing grade level. Finally, the 

negative correlation between the TASC and the reading and 

math achievement scores tended to be larger than for the 

CMAS and the GASC. Feldhusen and Klausmeier (4) also found 

a significant negative correlation between anxiety and 

intelligence as measured by the Weschler Intelligence 

Scale for Children (WISC). 
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These findings were supported by research done by 

Sarason et al. (17) which produced similar data. Their 

research also showed that correlations between anxiety level 

and achievement are negative and tend to become higher with 

increasing grade level in elementary school. Their findings 

also suggest that a highly anxious child is more aware of 

his internal symptoms such as sweaty palms and increased 

heart rate than he is of the external stimuli related to the 

assigned academic task. 

Further investigation of the relationship between 

anxiety and academic achievement was done by Cowen et al. 

(3). For two separate groups of third grade students, they 

calculated the correlations between the CMAS scores and 

various achievement measures, including a grade-point 

average which was calculated at the end of the school year. 

All correlations were negative, ranging from -0.06 to -0.30. 

This indicates a consistent tendency, even in early grades, 

for this anxiety to be associated with poorer performance. 

Sarason et al. (17) initially theorized that 

time—on—task might serve as a mediating variable in the 

anxiety-achievement relationship. Guida (6) further 

investigated the causal relationship between anxiety, 

time-on-task, and achievement to determine if increased 

time-on-task would result in decreased anxiety and increased 

achievement. The study was conducted in four seventh grade 

inner—city classrooms in Chicago. To measure anxiety, the 
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TASC was administered; the overt behavioral components of 

academic anxiety were measured by a naturalistic observation 

coding scheme. The time-on-task measures were obtained 

using two techniques. A modified naturalistic observation 

procedure was used to measure the overt participation of the 

learner during instruction. A second component of 

time-on-task was measured by the modification of a simulated 

recall technique. The primary battery of the ITBS was 

administered to determine reading achievement. Findings 

support the importance of time-on-task as a mediating 

variable between academic anxiety and reading achievement. 

In addition, academic anxiety was found to inhibit time-on 

task or attention span. 

In summary, all research data seems to support the 

negative correlation between anxiety and academic 

achievement. 

Anxiety and Reading 

In a comprehensive review of related literature from 

the late 1960's to about 1975, Summers (22) gave several 

observations about the state-of-the-art in reading attitude 

measurement and research. He found that the literature 

prior to 1975 reflected a lack of understanding about what 

was to be measured and how it could best be operationalized 

and quantified. This is reflected in the fact that most 

affective measurements assumed that reading attitude was a 

unitary, global dimension. However, concurrent with the 
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publication of Summers1 article, Fred Wallbrown, Ann Engin 

and Dorotha Brown (25) were also beginning research on the 

development of an attitude measurement scale to measure 

reading attitude. They postulated that reading attitude was 

a multifactored phenomenon, and they used an operational 

definition which designated eight independent dimensions of 

reading attitude. Among these eight dimensions is Reading 

Anxiety, which measures the extent to which students become 

emotionally upset or experience unpleasant physical 

sensations when engaged in or thinking about reading 

activities (26). 

In studies using the Survey of Reading Attitudes 

(25), a significant positive relationship between Reading 

Anxiety and locus of control was found. That is, 

intermediate-grade students who were willing to accept 

responsibility for negative events in their lives also 

expressed more anxiety about their reading. In a second 

study, Wallbrown, Engin and Brown (25) found that students1 

reading attitudes showed significant patterns of change 

during the intermediate grades. A high level of Reading 

Anxiety as measured by the Survey of Reading Attitudes 

was found in fourth grade students. The level of anxiety 

fell somewhat in fifth grade students and fell again at the 

sixth grade level. However, Reading Anxiety never went as 

low as the pre-fourth grade level during the intermediate 

grades. 
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Recent studies have dealt with the ethnic background 

and reading readiness of the student and their influence on 

reading anxiety. Saltoun (16) examined the math and reading 

test anxiety among three populations of elementary school 

children. The sample consisted of 370 second grade students 

and 385 fifth grade students from populations of Mexicans 

living in Mexico, Hispanic immigrants living in the United 

States, and American school children. Pupils were 

administered the Test Anxiety Scale for Children (TASC) 

and the Defensiveness Scale (DSC); questions 

distinguishing math from reading test anxiety were also 

incorporated. Results of the study indicated that new 

immigrants who had resided in the U.S. less than two years 

admitted to greater test anxiety than those children who had 

resided in the U.S. longer than two years. Mexican children 

were the most test anxious followed by the Hispanic 

immigrant students. Anglo children had the least anxiety. 

The total population indicated they felt more anxious about 

math than reading tests. Second grade children were less 

anxious than fifth grade children, and girls generally 

exhibited greater anxiety levels than boys. However, boys 

were more defensive in admitting to their anxiety. 

Related studies conducted by Middleton (12) 

investigated the relationship between trait anxiety, reading 

readiness and reading achievement in elementary school 

children. The Trait Anxiety scale of the STAIC was 
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administered to measure anxiety, and the reading subtests of 

the Metropolitan Readiness and Metropolitan 

Achievement Tests were used to measure reading readiness 

and reading achievement. In first grade children, students 

who were low in reading readiness (LRR) when they entered 

school were higher in trait anxiety than those who were high 

in reading readiness (HRR) . The trait anxiety of children 

who were LRR did not increase during the school year. In a 

study of fourth grade children who had also been tested in 

first grade, trait anxiety decreased from first grade to 

fourth grade for both HRR and LRR children. 

Anxiety in Computer-Managed Instructional Programs 

Do students involved in computer-assisted instruction 

(CAI) exhibit the same anxiety as students in a non-computer 

instructional setting? What impacts the anxiety of students 

involved in CAI? Research on anxiety of students in the CAI 

setting has sought to resolve such questions. 

O'Neil, Spielberger and Hansen (20) investigated the 

relationship between state anxiety (A-state) and performance 

on a computer-assisted learning task. The subjects were 

college undergraduates who were given difficult and easy 

mathematical concepts to learn by CAI. Measures of A-state 

and systolic blood pressure increased while students worked 

on the difficult learning materials, and decreased when they 

responded to the easy materials. Furthermore, students with 

high A-state made more errors on the difficult material and 
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fewer errors on the easier material than their fellow 

students who had low A—state scores. 

The impact on cognitive abilities, state anxiety and 

performance which results from varying feedback conditions 

in a CAI program was investigated by Joe Hansen (7). 

Undergraduate education majors were administered a battery 

of ability tests and anxiety measures. Subjects were 

randomly assigned to three groups: feedback, no feedback 

Isarner control. Results indicate that learner control 

subjects decreased more in state anxiety than those in the 

feedback condition, while no-feedback subjects maintained 

high anxiety throughout the program. High anxiety subjects 

Ina<^e errors under the feedback condition than under the 

no feedback condition. The feedback condition facilitated 

performance for high reasoning subjects, but impaired 

performance for low reasoning subjects. 

Leherissey, O'Neil, Heinrich, and Hansen (8) 

investigated the effects of trait anxiety levels, response 

modes, and program length on state anxiety and posttest 

performance in familiar and technical CAI materials. 

Subjects were female undergraduate students. Findings 

indicate that high trait anxiety was associated with high 

levels of state anxiety and that groups who had to give a 

constructed response had higher levels of state anxiety than 

did groups who only read the material. Shortening the 
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learning-program length did not reduce state anxiety 

although in some cases it improved performance. 

Robert Wajda (24) examined the relationship between 

anxiety and self-esteem for students involved in a 

computer-managed program of instruction and for students in 

a non-computer-managed program of instruction. Data were 

collected from a large sample (total N = 6,769) in grades 

four through eight. Students were given the GASC and TASC to 

measure their anxiety. Self-esteem was measured by the 

Self-Esteem Inventory (SEI). Results of the study 

revealed that students in the computer-managed program had 

more general anxiety than students in the 

non-computer-managed program. Further, minority students in 

the non-computer-managed program had higher general anxiety 

scores than minority students in the computer-managed 

program. In grades four through seven, students in the 

non-computer-managed program had higher self-esteem scores, 

but in grade eight, the reverse was true. 

A limited number of studies have been conducted on the 

development of measures of anxiety about using computers. 

Only one of these has utilized elementary age students in 

the research. However, in studies of college age students, 

several key concepts of computer anxiety have been 

identified. Raub (14) identified a uni-dimensional scale of 

computer anxiety which utilized students in psychology and 

math related subjects as subjects in the development of the 



26 

instrument. Rohner and Simpson (15) developed an instrument 

which identified three components of computer anxiety: 

cognitive, affective and behavior. The instrument was 

validated with teacher education students. Revisions were 

then made and validated with students in undergraduate 

educational media classes. 

The current research which deals with the development 

of the measurement of computer anxiety in elementary 

children was conducted by Newman and Clure (13). The scale 

contained fifteen Likert-type items that reflect general 

anxiety and school achievement anxiety about computers. The 

instrument was validated for grades three through five. 

Results indicated constructs based on use of computers in 

the workforce, sex stereotyping, intellectual stereotyping 

and negative self-concept about computer use and need for 

recognition. Female students expressed higher computer 

anxiety about the use of computers in the future and lower 

self-concept about their ability to use the computers. 

Males indicated a greater tendency to recognize computers as 

a male-oriented field and generally reported that boys could 

do computer work better than girls. 

Computer anxiety does seem to form a valid construct 

which can be identified and measured (13). However, in a 

review of computer anxiety in education, Cambre and Cook (2) 

indicated that no common definition of computer anxiety had 

been accepted yet they did identify four common factors 
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which were found in the literature, and those were fear, 

apprehension, hope and personal threat. 

In summary, research concerning the phenomenon of 

anxiety has been extremely varied since Freud initiated 

interest in it as a personality construct many years ago. 

Research pertinent to the present study has been reviewed in 

regard to the basic theories of anxiety and anxiety as it 

relates to achievement, reading, and computer-assisted 

instruction. 
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CHAPTER THREE 

METHODS AND PROCEDURES 

Population and Sample 

The population from which the sample was drawn for this 

study consisted of fourth-grade students in thirty-one 

elementary schools where all the fourth grade students 

Par"ticipated in computer—assisted instruction in reading. 

The elementary schools were located in a large suburban 

school district. The schools represented a mixture of 

ethnic and socioeconomic backgrounds. The participating 

school district provided demographic information and 

designated four elementary schools to participate in the 

study which were representative of the student population at 

large. 

The schools were selected on the basis of the overall 

scores on the Illinois Test of Basic Skills (ITBS) of 

the current school year. One school with high ITBS scores, 

one school with low scores, and two schools with medium 

scores were chosen. Grade equivalent scores for the schools 

were 4.1, 4.8, 4.8, and 5.1. The test was administered at 

the 4.1 level. According to the Director of Elementary 

Operations of the participating school district, two schools 

primarily served children from lower middle class homes, one 
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served children from middle class homes, and one served 

children from upper middle class homes. 

Within each participating school, one fourth grade 

class was chosen to participate in the study. All of the 

students in the selected classrooms were included in the 

study. No extended-day schools were considered for 

participation in the study. Total sample size was 97 when 

testing began. 

The Reading Software 

The children in the participating school district 

worked on the computer in reading content twice each week. 

The reading software for grade four was run on a WICAT 360 

system and was a reading comprehension program which 

consisted of a series of computer-managed instruction 

lessons which incorporated the use of language, motivation, 

perception and concept development to help students improve 

their reading comprehension skills. Lessons were primarily 

tutorial in nature as opposed to drill-and-practice 

presentations. Instruction was given on thirty-eight 

reading skills which were presented through four types of 

protocols or formats. 

The protocols used in the lessons included inference, 

deletion, interpretation of graphs and argumentation. 

Lessons of the inference protocol taught the skill of 

drawing inferences of fact and feeling. The lessons of the 

deletion protocol taught the students to identify and delete 
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the information which did not contribute to the meaning of 

the whole. The interpretation of data in charts, graphs and 

maps and relating that information to the test was addressed 

in the protocol labeled interpretation of graphs. The 

protocol of argumentation helped students learn to recognize 

the difference in fact and opinion and to recognize the 

validity of an argument. 

The students were introduced to the reading software on 

the computer through the use of a standardized typed script 

which was read by each classroom teacher during the first 

visit to the computer lab for reading. The first protocol 

used was graphic interpretation. The standardized 

introduction which was read by the teachers the first time 

the students went to the reading CAI program may be found in 

Appendix C. This introduction was the only experience the 

children had in the CAI reading program before the first 

testing of the study took place. 

Instruments 

The state anxiety of the students was measured by the 

State-Trait Anxiety Inventory for Children (STAIC) (4). 

The STAIC is a downward extension of the State-Trait 

A n x i e t V Inventory (3) and was specifically designed as a 

research tool for investigating anxiety in elementary school 

children. The instrument yields two scores: state anxiety 

(A-state) and trait anxiety (A-trait). Each of these 

factors is measured by a separate self-report scale 
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consisting of twenty items each. An example of the state 

anxiety scale of the STAIC may be found in Appendix A. 

The STAIC was developed in 1969. The normative sample 

consisted of 1554 elementary school children in grades four 

through six. Children of varied ethnic and socioeconomic 

backgrounds were included in the sample. A high level of 

reliability of internal consistency of the STAIC for A-state 

has been demonstrated; the coefficient for males is .82 and 

for females is .87. Test-retest reliability coefficients 

for A-state are .31 and .47, respectively. This is not 

unexpected since A-state is a measure of the feeling of 

anxiety at the moment and is transitory in nature. Evidence 

supports the construct validity of the A-state scale, and 

the STAIC is recommended as the best scale available for 

assessing anxiety in children (1). 

The instrument to be utilized in this study as the 

measure of reading achievement was the Iowa Test of Basic 

S k l l l s (ITBS). The ITBS is a norm-referenced achievement 

test which was administered by the participating school 

district to all children in the fourth grade each year. The 

norms provided by the ITBS appear to be truly representative 

of the general population and include a wide variety of 

reference groups (1). Three types of norms are given: 

grade equivalents, age equivalents, and standard scores. 

The reliability coefficient on composite scores for the 

split-half is .97 to .98 and for the equivalent-form is .96 
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to .97. The ITBS is designed to provide information on the 

status of pupil development in the basic skill areas and 

does so adequately (1). The reading comprehension subtest 

of the ITBS was used as the measure of achievement in the 

current study. 

A follow-up questionnaire was administered to the 

students in classroom reading instruction and in CAI reading 

to determine the context of any state anxiety. The 

instruments were open-ended in nature and encouraged the 

students to express any feelings about the computer, working 

in the computer lab, working in the classroom, their 

teacher's attitude toward the computer and toward reading, 

and their feelings about reading. A sample of the 

questionnaires may be found in Appendix B. 

Procedures for Collection of Data 

Approximately 2,200 fourth grade students took the ITBS 

prior to the initiation of the study. This instrument was 

routinely administered to the fourth grade classes by the 

teachers at the end of September and the first week of 

October. Reading comprehension achievement scores for those 

students in the sample were made available to the researcher 

by the school district. Students who had no record of the 

fall, 1984 administration of the ITBS were eliminated from 

the study. 

The students were accompanied to the computer lab 

for the CAI reading program by their classroom reading 
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teacher. The teacher stayed in the lab with the students 

and served as a monitor and an instructional leader. A 

paraprofessional was also in the lab at all times and served 

as a technical aide. The students went to the CAI lab at a 

regularly scheduled period for a total of approximately 35 

minutes of reading instruction each week. The reading CAI 

program was primarily a tutorial program with a minimum of 

drill and practice. The precise amount of time spent on the 

computer by each class was determined by the facilities 

available at the school and the number of children enrolled. 

On alternate days when the students did not participate in 

the CAI session for reading, they remained in their 

classroom for regular reading instruction. Classroom reading 

instruction took place in the traditional reading group. 

Students were administered the state anxiety scale of 

the STAIC a total of six times during the sixteen week 

study. Each child completed the A-state scale once in the 

reading group setting and once in the CAI reading lab at 

each of three different administration times. Students 

completed the A-state scale for the first time in the 

reading group in the regular classroom before any 

computer-assisted reading instruction had begun. The 

students were also given a follow-up questionnaire as soon 

as they completed the A-state scale. During the first week 

the students began work in the CAI reading program, they 

were asked to complete the A-state scale at the end of their 



37 

time in the computer lab but before they returned to their 

classroom. A follow-up questionnaire was also administered 

to each of the students immediately following the completion 

of the A-state scale in the CAI lab. Follow-up 

questionnaires were not administered with subsequent 

administrations of the A-state scale. Both of these A-state 

scales were completed during the same week of school. The 

completion of the A-state scale in each of the two reading 

instructional settings (classroom and CAI lab) constituted 

the first complete round of testing and was designated as 

the first complete administration. 

The state anxiety scale was administered for a second 

time during the ninth week of the study for both 

instructional settings. The third and final administration 

took place sixteen weeks into the study. Administration 

procedures were identical to the procedures of the second 

administration. In each case, the researcher read the 

instructions to the students prior to completion of the 

state anxiety scale. 

Other demographic information on the students of the 

sample such as gender and ethnicity was obtained from 

student records. 

Research Design and Procedure for Analyzing Data 

The current study was conducted as a repeated measures 

design. The A-state measurement was repeated six times on 

each subject. Experiments which utilize repeated 
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measurements have advantages and disadvantages. One 

advantage is that the measurements obtained under the 

different treatment conditions will often be highly 

correlated since they are made on the same subjects. The 

presence of these correlations serves to reduce the error 

term (2). Secondly, economy of time and effort is realized 

since the same subjects are tested under each treatment. 

The necessity of matching additional groups for testing is 

eliminated. One disadvantage of experiments with repeated 

measurements is that testing under prior treatments may 

affect performance under subsequent treatments due to 

fatigue, practice, or some other circumstance. The effects 

which result from such a circumstance are called carry-over 

effects (2). in the case of the current study, the A-state 

scale measures a transitory emotion or feeling and so 

practice effects are not a large concern. Fatigue is also 

minimized since the measurement only takes ten or fifteen 

minutes to complete and no student was ever tested more 

frequently than twice in one week. 

Data were analyzed using multivariate analysis of 

variance (MANOVA) as performed by the Statistical Package 

for the Social Sciences (SPSSX). MANOVA is a generalized 

program which allows for the specification of the models to 

be tested. Dependent variables must be interval-level while 

factors used for grouping in the analysis may be categorical 

variables (5). The raw scores obtained from the A-state 
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scale were the dependent variables, and gender, ethnicity 

and achievement level were used as grouping factors. Both 

main effects and interactions were examined. 

The supplemental or follow-up questionnaires which were 

given to the students were analyzed in descriptive terms 

only. The general responses were classified and the 

percentages determined for each category. The general 

context of the students' attitudes or anxieties in each 

setting was then described on the basis of the students' 

responses. 

In summary, this study measured the state anxiety 

levels of fourth grade children who participated in a CAI 

reading program. The state anxiety level of the children 

was measured in the classroom during the reading instruction 

and in the CAI lab during reading. The A-state scale of the 

STAIC was given six times over a sixteen week period. The 

results were then analyzed through the use of multivariate 

analysis of variance. 
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CHAPTER IV 

ANALYSIS OF DATA 

The problem of this study was to determine how the state 

anxiety level of children changed over time as they worked in 

a computer-assisted instructional program in reading and as 

they worked in regular classroom reading instruction. The 

purpose of Chapter IV is to analyze the data as it relates to 

this problem. Several types of data were collected during 

the research. Data used in the statistical analysis 

included: (1) student responses on the A-state scale of the 

STAIC, (2) student achievement scores on the reading 

comprehension subtest of the ITBS for the current school 

year, and (3) demographic information on each child regarding 

sex, ethnicity, and school attended. Student responses on two 

open-ended questionnaires were also collected. A discussion 

of the results follows. 

Questionnaires 

Two supplemental questionnaires were administered to all 

the students in the study. The first questionnaire was 

administered after students completed the STAIC of the first 

administration in classroom reading instruction. The second 
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questionnaire was administered after students completed the 

STAIC of the first administration in CAI reading instruction. 

The instruments were open-ended in nature and encouraged the 

students to express any feelings about the computer, working 

in the computer lab, working in the classroom, their attitude 

toward the computer and toward reading, and their feelings 

about reading. Sample questionnaires may be found in 

Appendix B. The purpose of the questionnaires was to 

determine the context of the children's state anxiety. 

Both of the questionnaires began by asking the 

students how they felt today. The question elicited 

responses which were generally positive. Seventy-six per 

cent of the children indicated they felt "good" on the 

questionnaire for classroom reading instruction while 91 per 

cent indicated they felt "good" on the questionnaire for CAI 

reading program. The remaining percentages indicated they 

felt "bad" for such reasons as "I have a cold," "I have a 

headache," "I have a sore throat," "My dog got out," "I have 

to go to the dentist" and "I am tired." For those students 

who marked that they felt badly today, the most common reason 

given was health related. Students who indicated they felt 

good gave such responses as "I like school," "I woke up in a 

cheery mood," and "It is a nice day." The only specific 

response for the first question which was related to reading 

group or CAI was by students who felt good "because I am in 

computer lab." 
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For the questionnaire given in classroom.reading 

instruction, students were asked how they felt when it was 

their turn to read in reading group. A majority of the 

children (64 per cent) answered with such terms as, "fine," 

"OK," "good," "pretty good," and "normal." However, 36 per 

cent of the students gave negative answers such as "dumb," 

embarassed," and "worried." When asked what they liked 

most about reading group, fifty per cent of the answers 

referred to "fun activities" and "the interesting stories". 

Twelve per cent of the children responded that they liked 

the computer best and 25 per cent liked reading aloud. Most 

of the remaining percentage liked the teacher and spelling 

the best. One negative response was given. One child said 

that the thing he liked most about reading group was "not 

doing it!" When reporting on what their teacher did during 

the reading group, children gave such responses as "asks 

questions," "tells us what to do," and "talks to us about 

the story." Virtually all of the children cited typical 

directives the teacher might give in preparing for 

instruction. No negative responses regarding teacher 

actions during reading group instruction were recorded. 

When children were asked what worries them about the reading 

group, 33 per cent responded that they worried when it was 

their turn to read. Not being able to do the work caused 

worry for 42 per cent of the children, and fourteen per cent 
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worried when they did not have their work finished. Only 

nine per cent indicated that they did not worry at all. 

In reviewing the responses on the CAI questionnaire 

for reading, the responses are generally more positive. 

When asked how they felt when they work on the computer in 

reading, 81 per cent of the children responded with "happy," 

"good because it is fun," and other very similar responses. 

Only 19 per cent responded negatively; these children gave 

such answers as "bad," "dumb," "confused," worried," or 

"nervous." When asked about what their teacher said and did 

when they went to the computer and when they were working on 

the computer, the responses were similar to those in 

classroom reading instruction. They cited their teachers' 

directives such as, "Line up to go to the lab," "Put away 

your books," "Get ready to go to the lab." No negative 

responses were recorded. Children indicated that their 

teacher helped them when they needed help while they worked 

on the computer. The things the children liked most about 

working on the computer included doing math (13 per cent), 

reading (53 per cent) typing (13 per cent) and games (10 per 

cent). Remaining responses cited the nice teacher, using 

the earphones, and getting out of class. The responses 

regarding what worried them about working on the computer 

reflected a general concern about doing something wrong (51 

per cent). Twenty-one per cent of the children indicated 
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that they never worried while working on the computer, and 21 

per cent indicated that working in math CAI worried them. 

In general, the questionnaires did not reveal any 

strong bias on the part of the teachers as perceived by the 

students. A small number of students who had higher anxiety 

scores on the A-state test gave specific reasons regarding 

their feelings, such as "I have a bad headache" or "My aunt is 

very sick." Thus, the reality that unfortunate life events 

can influence the anxiety of the moment was recognized. The 

cases involved were less than five per cent. Other children 

who indicated that they did not like to read in reading group 

did not follow any pattern on the scores on the A-state test. 

Statistical Analysis 

Demographic Information 

Of the 97 students included in the study, 22 were 

eliminated prior to statistical analysis due to a lack of fall 

achievement scores or missing too many administrations of the 

A-state test. If a student missed both of the anxiety tests 

given for the CAI and classroom reading settings for one 

administration, they were eliminated from the study. Of the 

remaining 75 students which were the focus of the study, 37 

were boys and 38 were girls. 

The ethnic background of the students included eleven 

students (14.7 per cent) who were Black, seven students (9.3 

per cent) who were Hispanic, and 57 students (76 per cent) who 
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were Caucasian. The students were distributed by school in 

the following manner: school number one had 24 students; 

school number two had 21 students; school number three had 

nine students; school number four had 20 students. 

Achievement Scores 

The reading comprehension scores from the Iowa Test 

of Basic Skills were obtained from each student's record. 

The percentile ranks for the students in the study ranged from 

seven to 99. The mean score was 62.95. The greatest number 

of scores was clustered between the 83rd and 98th percentiles. 

When the scores were examined for boys and for girls, some 

interesting observations were made. The same number of boys 

and girls scored below the 30th percentile. Fifty-four 

percent of the girls and 36 percent of the boys had scores 

which were between the 31st and 75th percentile, or middle 

range of the reading comprehension scores. In the upper 

range, from the 75th percentile to the 99th percentile, scores 

for approximately 46 percent of the boys and 29 percent of the 

girls are found. Thus, in the group of students studied, more 

boys than girls were high achievers in reading comprehension. 

State Anxiety Scores 

Students were administered the state anxiety scale of 

the State-Trait Anxiety Inventory for Children a total of 

six times during the sixteen week study. They were 

administered the scale once in the classroom reading group 
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setting and once in the CAI reading lab at each of three 

different administration times. The scores on the A-state 

scale ranged from 20 to 52. A score of 20 is the lowest 

possible score and is the baseline score for the test. It 

indicates a very low level of anxiety. The highest possible 

score on the test was 60. The mean score of the present 

study was 27.57, and the greatest number of scores clustered 

between 26 and 30. 

The purposes of this study were to analyze (1) the 

changes over time in the state anxiety level of children in 

a computer-assisted program of reading instruction and in 

classroom reading instruction, (2) the changes in state 

anxiety patterns as related to gender, achievement level, 

and ethnicity and (3) the difference in anxiety levels of 

the students while in computer-assisted reading instruction 

and classroom reading instruction. 

To fulfill these purposes, a presentation of each 

research question and the data analysis associated with each 

question follows. Raw scores of the A—state scale from each 

setting at each administration were analyzed as the 

dependent variable. Gender, ethnicity, and reading 

comprehension were applied as independent grouping factors 

for the appropriate research questions. Data were analyzed 

through multivariate analysis of variance. 

The first research question states: Is there a 

difference over time in the level of state anxiety of males 
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and females while working in a computer-assisted program of 

reading instruction? Is there a difference over time in the 

level of state anxiety of males and females while working in 

classroom reading instruction? 

An analysis of the state anxiety scores when grouped 

by gender reveals no significant differences in the 

classroom reading instruction nor in reading in the computer 

lab. The mean state anxiety scores of the boys were very 

close to the mean state anxiety scores of the girls as is 

shown in Table I. The differences of anxiety levels for 

TABLE I 

MEAN ANXIETY SCORES FOR GENDER GROUPS 

Boys Girls 

Administrations 

State Anxiety 
Scores 

(Stand. Dev.) 

State Anxiety 
Scores 

(Stand. Dev.) 

Reading Group 
1st Administration 

27.48 
(7.22) 

26.61 
(4.59) 

Reading Group 
2nd Administration 

28.11 
(6.07) 

27.35 
(5.16) 

Reading Group 
3rd Administration 

27.70 
(7.47) 

26.39 
(5.64) 

CAI Reading 
1st Administration 

28.15 
(4.45) 

26.97 
(4.11) 

CAI Reading 
2nd Administration 

27.51 
(7.22) 

26.80 
(4.83) 

CAI Reading 
3rd Administration 

27.37 
(7.14) 

28.00 
(7.42) 
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gender groups over time and across setting were significant 

at the .400 level. Therefore, the differences which exist 

were not significant at the .05 level in either setting and 

do not change over time. Results of the analysis are 

summarized in Table II. 

TABLE II 

ANALYSIS OF VARIANCE OF ANXIETY FOR GENDER GROUPS 

Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freedom 

Mean 
Square 

F Signif. 
of F 

Within cells 
Admin by Setting 
Sex by Admin by 

Setting 

1289.534 
27.195 

21.270 

112 
2 

2 

11.513 
13.597 

10.635 

1.181 

.924 

.311 

.400 

The second research question states: Is there a 

difference over time in the level of state anxiety of high 

and low achievers while working on a computer-assisted 

program of reading instruction? Is there a difference over 

time in the level of state anxiety of high and low achievers 

while working in classroom reading instruction? 

When the state anxiety scores were grouped by 

achievement levels as measured by the reading comprehension 

subtest of the ITBS, some significant differences were 

noted. The mean state anxiety scores for the upper and 

lower third of the sample when grouped by reading 

comprehension are shown in Table III. The differences 
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TABLE III 

MEAN ANXIETY SCORES FOR HIGH AND LOW ACHIEVEMENT GROUPS 

Low 
Achievement 

High 
Achievement 

Administrations 

State Anxiety 
Scores 

(Stand. Dev.) 

State Anxiety 
Scores 

(Stand. Dev.) 

Reading Group 
1st Administration 

28.77 
(9.23) 

26.72 
(4.52) 

Reading Group 
2nd Administration 

31.08 
(5.90) 

26.76 
(5.35) 

Reading Group 
3rd Administration 

31.08 
(8.20) 

25.86 
(5.75) 

CAI Reading 
1st Administration 

30.62 
(4.98) 

25.24 
(4.03) 

CAI Reading 
2nd Administration 

30.54 
(7.26) 

25.24 
(5.59) 

CAI Reading 
3rd Administration 

30.85 
(9.38) 

26.10 
(6.11) 

between the groups were significant at the .01 level as 

shown in Table IV. However, when these scores were analyzed 

further, the changes were significant only at the .55 level 

with regard to setting or time and are not significant at 

the .05 level. Therefore, the differences which are noted 

in the initial measurement do not change significantly over 

time in either the reading group or computer setting. 

Research question number three states: Is there a 

difference over time in the level of state anxiety in 
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ANALYSIS OF VARIANCE OF ANXIETY FOR 
HIGH AND LOW ACHIEVEMENT GROUPS 
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Source of Sum of Mean F Signif 
Variation Squares DF Square of F 

Within cells 5388.958 40 134.724 
Constant 191235.571 1 191235.571 1419.462 .000 
Achievement 976.137 1 976.137 7.25 .010 

TABLE V 

ANALYSIS OF VARIANCE OF ANXIETY FOR ACHIEVEMENT 
GROUPS OVER TIME AND ACROSS SETTING 

Source of Sum of Mean F Signif 
Variation Squares DF Square of F 

Within Cells 827.186 80 10.339 
Admin by Setting 35.167 2 17.583 1.701 .189 
Achievement by 12.648 2 6.324 .612 .545 
Admin, by 
Setting 

different ethnic groups while working on a computer-assisted 

program of reading instruction? Is there a difference over 

time in the level of state anxiety in different ethnic 

groups while working in classroom reading instruction? 

When the mean state anxiety scores of each ethnic 

group were examined, there appeared to be a difference 

between the groups as shown in Table VI. However, the 
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TABLE VI 

MEAN ANXIETY SCORES FOR ETHNIC GROUPS 

Blacks Hispanics Caucasians 

Administrations 

State Anxiety 
Score 

(Stand. Dev.) 

State Anxiety 
Score 

(Stand. Dev.) 

State Anxiety 
Score 

(Stand. Dev.) 

Reading Group ~ 
1st Administration 

25.44 
(8.31) 

30.20 
(5.45) 

26.98 
(5.41) 

Reading Group 
2nd Administration 

29.78 
(4.35) 

31.20 
(5.36) 

26.89 
(5.65) 

Reading Group 
3rd Administration 

30.89 
(4.83) 

30.40 
(11.01) 

25.82 
(5.91) 

CAI Reading 
1st Administration 

28.89 
(5.11) 

28.40 
(3.58) 

27.14 
(4.19) 

CAI Reading 
2nd Administration 

29.67 
(6.42) 

30.00 
(7.04) 

26.30 
(5.71) 

CAI Reading 
3rd Administration 

29.33 
(5.12) 

32.40 
(10.60) 

26.84 
(7.08) 

difference between the groups is not statistically 

significant at the .05 level in either the classroom reading 

instruction or the CAI setting. Further, any changes in the 

state anxiety scores of the ethnic groups over time were not 

significant at the .05 level for either setting. These 

results are summarized in Table VII. 

The fourth and fifth research questions state: Is 

there a difference over time in the level of state anxiety 

of high achieving girls and low achieving girls while 
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TABLE VII 

ANALYSIS OF VARIANCE OF ANXIETY FOR ETHNIC GROUPS 
OVER TIME AND ACROSS SETTING 

Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freedom 

Mean 
Square 

F Signif. 
of F 

Within cells 
Admin by Setting 
Ethnicity by 
Admin, by 
Setting 

1228.851 
27.195 
81.953 

110 
2 
4 

11.171 
13.598 
20.488 

1.217 
1.834 

.300 

.127 

working on a computer-assisted program of reading 

instruction? Is there a difference over time in the level 

of state anxiety of high achieving girls and low achieving 

girls while working in classroom reading instruction? 

Is there a difference over time in the level of state 

anxiety of high achieving boys and low achieving boys while 

working on a computer-assisted program of reading 

instruction? Is there a difference over time in the level 

of state anxiety of high achieving boys and low achieving 

boys while working in classroom reading instruction? 

When the reading comprehension groups were further 

broken down by gender and just the girls of the sample were 

included in the analysis, the statistically significant 

difference between achievement groups noted in Table IV 

disappears. The mean scores for the state measurements 
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of high and low achieving females may be found in Table 

VIII, and some differences may still be noted. 

TABLE VIII 

MEAN SCORES OF ANXIETY FOR HIGH AND LOW ACHIEVING GIRLS 

Low 
Achievement 

High 
Achievement 

Administrations 

State Anxiety 
Scores 

(Stand. Dev.) 

State Anxiety 
Scores 

(Stand. Dev.) 

Reading Group 
1st Administration 

28.71 
(6.47) 

26.85 
(3.34) 

Reading Group 
2nd Administration 

30.86 
(7.10) 

27.00 
(3.76) 

Reading Group 
3rd Administration 

30.29 
(7.95) 

26.00 
(4.08) 

CAI Reading 
1st Administration 

30.00 
(5.10) 

26.23 
(3.63) 

CAI Reading 
2nd Administration 

29.29 
(6.85) 

25.00 
(3.42) 

CAI Reading 
3rd Administration 

31.43 
(11.01) 

26.07 
(4.13) 

However, the differences were significant only at the .076 

level and were not considered statistically significant for 

this study. Therefore, for this sample, there is no 

significant difference over time in high achieving girls and 

low achieving girls in the CAI setting or in the reading 

group. Results are summarized in Tables IX and X. 
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ANALYSIS OF VARIANCE OF ANXIETY IN 
HIGH AND LOW ACHIEVING FEMALES 
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Source of 
Variation 

Sum of 
Squares DF 

Mean 
Square 

F Signif. 
of F 

Within cells 
Constant 
Achievement 

2109.901 
91135.408 

415.857 

18 
1 
1 

117.217 
91135.408 

415.857 
777.495 

3.54 
.000 
.076 

TABLE X 

ANALYSIS OF VARIANCE OF ANXIETY IN HIGH AND LOW 
ACHIEVING FEMALES OVER TIME AND ACROSS SETTING 

Source of 
Variation 

Sum of 
Squares DF 

Mean 
Square 

F Signif. 
of F 

Within cells 
Admin by Setting 
Achievement by 
Admin, by 
Setting 

218.985 
30.200 
2.481 

36 
2 
2 

6.083 
15.100 
1.240 

2.482 
.204 

.058 

.816 

When the analysis was done for the boys of the sample 

by reading comprehension level, the results were very 

similar. Table XI shows the mean state anxiety scores of 

high and low achieving boys, but an analysis of those scores 

reveals no significant differences at the .05 level. The 

analysis is summarized in Table XII. No significant 

differences at the .05 level were found between high 

achieving boys and low achieving boys over time in the CAI 
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TABLE XI 

MEAN ANXIETY SCORES FOR HIGH AND LOW ACHIEVING MALES 

Low 
Achievement 

High 
Achievement 

Administrations 

State Anxiety 
Scores 

(Stand. Dev.) 

State Anxiety 
Scores 

(Stand. Dev.) 

Reading Group 
1st Administration 

28.83 
(12.41) 

26.23 
(5.40) 

Reading Group 
2nd Administration 

31.33 
(4.80) 

26.56 
(6.48) 

Reading Group 
3rd Administration 

32.00 
(9.14) 

25.75 
(6.95) 

CAI Reading 
1st Administration 

31.33 
(5.20) 

27.06 
(4.40) 

CAI Reading 
2nd Administration 

32.00 
(8.10) 

25.43 
(6.99) 

CAI Reading 
3rd Administration 

30.17 
(8.04) 

26.13 
(7.49) 

setting or in the reading group. Significance of the F 

ratio was reported at .432 and was not considered 

significant for the current study. Results of the analysis 

are reported in Table XIII. 

The sixth research question states: Does the level 

of state anxiety change over time for children involved in a 

computer-assisted program of reading instruction or in 

classroom reading instruction? If so, what changes occur 

and when? 
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ANALYSIS OF VARIANCE OF ANXIETY IN HIGH 
AND LOW ACHIEVING MALES 
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Source of 
Variation 

Sum of 
Squares DF 

Mean 
Square 

F Signif. 
of F 

Within cells 30264.878 20 163.244 
Constant 100100.189 1 100100.189 613.194 .000 
Achievement 574.432 1 574.432 3.519 .075 

TABLE XIII 

ANALYSIS OF VARIANCE OF ANXIETY IN HIGH AND LOW 
ACHIEVING MALES OVER TIME AND ACROSS SETTING 

Source of 
Variation 

Sum of 
Squares DF 

Mean 
Square 

F Signif. 
of F 

Within cells 582.424 40 14.561 
Admin by Setting 15.955 2 7.977 .548 .582 
Achievement by 24.955 2 12.477 .857 .432 
Admin, by 

.432 

Setting 

Data pertaining to this research question indicated 

that the passing of time from the first administration to 

the two subsequent administrations of the STAIC does not 

make a significant contribution to any changes in the state 

anxiety scores on the STAIC. When the anxiety scores are 

examined by administration by setting, none of the F ratios 

reported were significant at the .05 level. Significance 
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levels for Administration by Setting may be found in Tables 

II, V, VII, X, and XIII. Therefore, the state anxiety level 

of children does not appear to change significantly over a 

sixteen week period in a computer-assisted program of 

reading instruction or in classroom reading instruction. 

The final research question states: Is there a 

ff®^"6nce over time in the level of state anxiety of 

children while working in a computer-assisted program of 

reading instruction and while working in classroom reading 

instruction? Analysis of the state anxiety scores when 

grouped by setting over time shows no significant 

differences at the .05 level. 



CHAPTER V 

DISCUSSION, FINDINGS, CONCLUSIONS 

AND RECOMMENDATIONS 

The problem of this study was to examine the state 

anxiety and subsequent changes in state anxiety of fourth 

grade children who were working in a computer assisted 

instructional program in reading and regular classroom 

reading instruction. The sample consisted of fourth grade 

children in four public elementary schools. Each child in 

the sample was given the state anxiety portion of the 

State-Trait Anxiety Inventory for Children a total of 

six times during the sixteen week study. During the first 

administration, each child completed the state anxiety 

measure in the classroom reading setting as well as in the 

CAI reading lab. This process was repeated eight weeks 

later for the second administration. The process was also 

repeated for the third and final administration during the 

sixteenth week of the study. 

Discussion of the results of data analysis will 

include findings, interpretations and conclusions. 

Suggestions for further research are also included in the 

discussion. 

59 
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Findings 

This study examined state anxiety over a period of 

time in two different settings of reading instruction. 

The difference in the state anxiety of the children when 

grouped by ethnicity, gender, and achievement level was 

also examined. The results indicate that the passing of 

time does not significantly alter the level of state 

anxiety of the children in the study. Further, this is 

true for both classroom reading instruction and for 

computer-assisted reading instruction. 

When grouped by gender, no significant differences 

were found between the state anxiety level of males and 

females. Mean scores of gender groups for each 

administration of the STAIC indicate that very small 

differences existed between the two groups in the 

classroom reading instruction and in the computer assisted 

reading setting. Further, no significant changes in the 

anxiety levels of males and females were noted over time. 

When comparing the state anxiety level of high and 

low achievers, a significant difference was noted. Mean 

scores of high and low achievers for each administration 

of the state anxiety measure indicate that those students 

who were in the lowest third in achievement consistently 

displayed higher state anxiety than did those students who 

scored in the uppermost third in achievement. This 
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difference in state anxiety levels is significant at the 

.01 level. However, this difference in state anxiety 

level is not affected by the passing of time nor is it 

affected by the setting of the reading instruction. 

When the mean state anxiety scores of the different 

ethnic groups were examined, some differences were noted. 

However, these differences were only significant 

at the .122 level and therefore were not considered a 

statistically significant difference. No significant 

differences emerged over time in either setting of reading 

instruction. The fact that the minority groups generally 

displayed higher state anxiety levels than did the 

Caucasian children must be noted and should be studied in 

further research. 

When high and low achievement groups were further 

analyzed by gender, significant differences noted 

previously disappear. The difference in the state anxiety 

of high and low achieving girls was not significant at the 

.05 level. This was also true for the difference in the 

state anxiety of high and low achieving boys. However, a 

difference which was significant at the .08 level was 

found for each group. While this is not considered 

statistically significant at the .05 level, it should be 

noted. The passing of time and the setting of the reading 

instruction did not significantly affect the state anxiety 

levels. There was no significant difference in the state 
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anxiety scores in classroom reading instruction and 

computer-assisted reading instruction. 

Interpretations 

Current research regarding anxiety in the educational 

setting consistently supported the negative correlation 

between anxiety and achievement (2, 3, 4, 5, 6, 10). 

These studies found that low achievers exhibit higher 

levels of anxiety than do their high achieving 

counterparts. Data from the present study also supports 

this negative correlation. The difference between high 

and low achievers was significant when measured for the 

entire sample. Only when the sample size was divided and 

high and low achieving males and high and low achieving 

females were analyzed did significance fail to appear. 

This discrepancy may be due to the reduced sample size 

since the difference in the means of the state anxiety 

scores still reflected some differences. 

Guida (4) further investigated the causal 

relationship between anxiety, time-on-task, and 

achievement to determine if increased time-on-task would 

result in decreased anxiety. His findings supported the 

importance of time-on-task as a mediating variable between 

academic anxiety and reading achievement. This change 

over time was not found in this study. State anxiety 

levels as measured by the STAIC did not change 
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® i f i c a n t l y over a sixteen week period. The study done 

by Guida utilized the TASC as well as a an observation 

coding scheme to determine test anxiety and academic 

anxiety. This difference in measurement instruments might 

account for the difference in results. The possibility 

also exists that anxiety is a multidimensional phenomenon 

as suggested by the work of Cambre and Cook (1) and Rohner 

and Simonson (8) rather than a global or two dimensional 

emotion. Then the measurement of different components of 

the emotion could possibly produce different results. A 

second possible explanation for the discrepancy may be due 

to the variable of time-on-task. The time spent in 

classroom reading instruction and in computer-assisted 

reading instruction may not be analogous to actual 

time—on—task as defined in Guida's research. Thus, 

caution should be exercised in assuming that time spent in 

actual classroom instruction or in interactive work on the 

computer is comparable to time-on-task. 

Research concerning the anxiety level of students 

working in a computer-assisted program of instruction has 

focused primarily upon students in the upper grades. 

However, Wajda (11) focused his research on children in 

grades four through seven and examined the relationship 

between anxiety and self-esteem for students involved in a 

computer-managed program of instruction and for students 

in a non-computer-managed program of instruction. The 
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GASC and the TASC were used to measure anxiety. Results 

of the study indicated that students in the 

computer-managed program of instruction had more general 

anxiety than students in the non-computer-managed program. 

Further, his data showed that minority students in the 

non-computer-managed program had higher general anxiety 

scores than minority students in the computer—managed 

program. In the current study, no significant differences 

were found in the state anxiety levels of students with 

regard to CAI or classroom reading instruction. This 

difference in results may be due to the difference 

inmeasurement instruments or the difference in the 

particular component of anxiety which was being measured. 

However, the difference in results may also be attributed 

to the greater accessibility of computers to children 

today than when Guida's research was conducted in 1974. 

Computers are no longer a novelty for many children as 

they were a decade ago. While the current study found no 

significant differences in the state anxiety level of 

minorities with regard to CAI or classroom reading 

instruction, differences in the state anxiety levels of 

the ethnic groups were noted. Minority groups had higher 

anxiety levels than did Caucasian students. 

The measurement of computer anxiety in elementary 

school children was begun by Newman and Clure (7) as they 

worked to develop a measurement scale specifically for the 
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measurement of computer anxiety. Their research indicated 

that females expressed higher computer anxiety, while 

males exhibited greater self confidence in this area. The 

difference in anxiety of males and females was not 

supported by the present study. There was no significant 

difference the state anxiety levels of males and 

females in either setting. The possibility exists that 

the anxiety which was measured by the STAIC was not 

specific to computer anxiety and for this reason results 

may vary. 

Some recent studies have examined the influence of 

ethnic background and reading readiness on reading 

anxiety. In a study conducted by Saltoun (9) the sample 

consisted of 370 second grade students and 385 fifth grade 

students from populations of Mexicans living in Mexico, 

Hispanic immigrants living in the United States, and 

American school children. Results indicated that Hispanic 

immigrants who had resided in the U.S. less than two years 

admitted to greater test anxiety than those Hispanic 

children who had resided in the U.S. longer than two 

years. Mexican children were the most test anxious as 

measured by the TASC and Anglo children exhibited the 

least anxiety. The study also found that girls generally 

exhibited greater anxiety levels than boys although boys 

were more defensive in admitting to their anxiety. The 

results of the present study support the pattern 
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concerning the influence of ethnic background on anxiety. 

While no significant differences were found, mean scores 

of the anxiety levels of the ethnic groups indicate that 

the two minority groups, Blacks and Hispanics, have 

greater anxiety than do the Caucasian children. The lack 

of significance may be due to the extremely small number 

of minority children in the final sample of the current 

study. Only seven students were Hispanic and eleven 

students were Black. 

Results of Saltoun's study also indicated that girls 

were more anxious than boys. This finding was not 

supported by the data of the current study. The mean 

scores of the state anxiety levels of males and females 

were very similar and no consistent differences were 

noted. 

In a related study which examined reading readiness 

and trait anxiety, Middleton (6) found that the trait 

anxiety of children who were low in reading readiness 

(LRR) did not increase during the school year. However, 

when children who were tested in the first grade were 

tested again in the fourth grade, the trait anxiety 

decreased from first to fourth grade for children who were 

low in reading readiness as well as for children who were 

high in reading readiness. The anxiety measure of the 

current study was the state anxiety scale of the STAIC 

rather than the trait anxiety scale, but no change in 
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state anxiety over a sixteen week period was noted. 

Perhaps if the period of time were lengthened to include 

one or more years, a change might be noted. Such a 

question would be appropriate for further research. 

Conclusions 

The strongest conclusion which may be drawn from the 

findings of this study seems to be that state anxiety 

among fourth grade students appears to be relatively 

stable. Those children who exhibited high levels of state 

anxiety at the beginning of the study appeared to maintain 

relatively high levels of anxiety. This also appears to 

be consistent for reading group instruction as well as 

computer-assisted reading instruction. 

Children who are designated as low achievers appear 

to consistently exhibit higher levels of state anxiety 

than do high achievers. No patterns of change were noted 

over the time of the study, and therefore, the difference 

in the anxiety levels seems to be relatively stable. 

Throughout the study, males and females appear to exhibit 

similar levels of state anxiety. Females did not appear 

to be any more anxious than the males. However, the 

influence of ethnic background upon anxiety levels remains 

clouded. While Hispanics and Blacks appear to have higher 

state anxiety scores, no clear conclusions can be drawn 

from this study. 
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Suggestions for Further Research 

In light of the prior interpretations and conclusions 

of this study, the following suggestions or future 

research are presented. 

1. Further validation studies of the instrument to 

measure computer anxiety in elementary children should be 

conducted. These studies should focus upon large sample 

size and a varied population. Correlation studies to 

other commonly used anxiety measures such as the TASC, 

GASC, and the STAIC should be included. 

2. Studies which follow anxiety and achievement 

level of children in a CAI and non-CAI setting over a 

longer period of time should be conducted. The question 

becomes one of the interaction between anxiety and 

achievement. Do children who work on a computer make 

enough gains in achievement level to exhibit a change in 

anxiety level? A truly longitudinal study which would 

compare the anxiety level of children over several years 

in a computer assisted setting would be appropriate. 

3. A study which would explore the correlation 

between reading anxiety as measured by the Survey of 

Reading Attitudes and computer anxiety as measured by 

the Newman and Clure instrument would help define whether 

the anxiety is related to the developmental changes in 

reading attitude or to instructional setting. 
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Summary 

In summary, no patterns of change in state anxiety 

were found with regard to the passing of time or the CAI 

or non-CAI setting. The strongest differences in state 

anxiety levels were found between high and low achievers, 

with lesser differences indicated between ethnic groups. 

No significant differences were found between gender 

groups. 
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NAME. 

HOW-I-FEEL QUESTIONNAIRE 

Developed by C. D. Spielberger, C. D. Edwards, J. Montuori and R. Lushene 
STAIC FORM C-1 

AGE. DATE. 

DIRECTIONS: A number of statements which boys and girls use to describe 
themselves are given below. Read each statement carefully and decide how 
you feel right now. Then put an X in the box in front of the word or phrase 
which best describes how you feel. There are no right or wrong answers. Do 
not spend too much time on any one statement. Remember, find the word 
or phrase which best describes how you feel right now, at this very moment. 
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1. I feel . . . very calm • calm • not calm 

2. I feel . . . . . . • very upset • upset • not upset 
3. I feel . . . . . . • very pleasant • pleasant • not pleasant 
4. I feel . . . very nervous • nervous • not nervous 
5. I feel . . . very jittery • jittery • not jittery 
6. I feel . . . . . . • very rested • rested • not rested 
7. I feel . . . very scared • scared • not scared 
8. I feel . . . . . . • very relaxed • relaxed • not relaxed 
9. I feel . . very worried • worried • not worried 

10. I feel . . . very satisfied • satisfied • not satisfied 
11. I feel . . . very frightened • frightened • not frightened 
12. I feel . . very happy • happy • not happy 
13. I feel . . . . very sure • sure • not sure 
14. I feel . . . . very good • good • not good 
15. I feel . . . . very troubled • troubled • not troubled 
16. I feel . . . . . . . • very bothered • bothered • not bothered 
17. I feel . . . . very nice • nice • not nice 
18. I feel . . . . very terrified • terrified • not terrified 
19. I feel . . . . very mixed-up • mixed-up • not mixed-up 
20. I feel . . . . very cheerful 

Figure 1 

• cheerful • not cheerful 

CONSULTING PSYCHOLOGISTS P R E S S 
• T 7 C O L L E G E A V E N U E , P A L O A L T O . C A L I P O f t N I A 



APPENDIX B 

Supplemental Questionnaires 

1. CAI questionnaire 

2. Classroom reading questionnaire 
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NAME 

HOW I FEEL 

These questions ask about how you feel. in the first 
question, choose either the word "good" or the word "bad" 

r your sentence and circle the one you choose. Then 

i ^ n n ri s e n t e n c e a n d a H the other sentences. There 
is no right or wrong answer. 

Today I feel (good / bad ) because 

When I work on the computer in reading I feel 

When we get ready to go to the computer lab for reading, 

my teacher says 

While we are working on the computer my teacher 

The thing I like best about working on the computer is 

I sometimes get worried during the time I am on the 

computer when 

CAI 
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NAME 

HOW I FEEL 

These questions ask about how you feel. In the first 
question, choose either the word "good" or the word "bad" 
for your sentence and circle the one you choose. Then 
finish that sentence and all the other sentences. There 
is no right or wrong answer. 

Today I feel (good / bad ) because 

^ • 

When it is my turn to read in reading group I feel 

The thing I like most about reading group is 

During reading group my teacher 

I sometimes get worried in reading group when 

RG 
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WICAT READING COMPREHENSION 
"Hands-On" Script For Use With 4th Grade Students 

Graphic Interpretation Protocol 

^ i " 1 1 notice that the sing-on frame looks different for 

the same'^sion'on11^ l 0 9"° n n a m e S a n d III 
MQ?nn -9 3 a s y o u d o f o r m a t h a«d typing using your sign-on name (or number). 

whiSl/is'ln i?nh?K • w i l 1 s e e t h e NEWSSTAND menu, 

available by the teacher. ° f t h e e d l t l ° n S 

grade~level J n ^ ^ o t o c ^ ? 1 " 5 ' t h e S a m e 

t_j. ~~°2 ^ i s m e nu, the teacher has made only the Graphic 
the first^ime S t ° ^ ? S a ^ a i l a b l e - When you come in for 
protocol available Yn only the Graphic Interpretation 
will list seven 17') J??- m e n U ? a S ° n l y ° n e p a 9 e ' and it i n list seven (7) editions. Later additional tvDes of 
stories will be made available to you. 

The GraDhir STn^ r t G r a P h i c Interpretation Story. 
inte?D?e?a?iin n P r o t o c o 1 emphasizes the 
interpretation of data presented in a graph, table or 
chart and the relation of that data t o % « K i . J » ? . £ . i • 

kevs0toCmofrS f d i t i o n ' y°u'll use the up and down arrow Keys to move the cursor. 

top of the Daaetafh(=a S h o r t c u t t o s a v e time: from the 
thS bottom P a r r ° W g ° e S t o t h e b°ttom. From 

bottom, the down arrow goes back up to the top. 

Find the edition called THE READING READER. Use vour 

? S 2 £ E R
e n m - V f C U r S O r t o " • When the READING 

S ! > ! highlighted select this edition by pressing 

Everyone should now see the "front naop" r>f 
READING READER. There are 5 storj titles 111 ? JS*-
are Graphic Interpretation stories. 5 S t o r i e s 

To highlight a story title, press the right arrow kev 
This will move the cursor around the page. Press the* 

hirt^°M-k!y 3 f 6 W t i m e S a n d notice the story titles 

called TAKE OFF TS-aX; W ^ ' r e 9 0 l n 9 t 0 s e l e c t the sto?y 
Highlight TAKE OFF and press <RETURN>. 
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Here is the beginning of the story. Every Graphic 
Interpretation story begins with two or three frames of 
text. 

The text on these first two pages reads, "TAKE OFF. 
Five. • • Four... Three. . . Two... One. .. A cloud of smoke 
grew under the space shuttle. Then the roar of the 
engines reached the crowd. It was so loud people could 
feel it pounding against their bodies." Press <RETURN> to 
page forward. "Slowly the shuttle began to rise. It 
lifted gently from the launch pad. It picked up speed. 
Soon it was shooting into the air. Within a few minutes 
it was out of sight, on its way into space." Press 
<RETURN> to page forward. "What kind of force is used to 
lift a rocket like the shuttle off the ground? Rockets 
are sent into space by an explosion. A gas explodes and 
is pushed out of the bottom of the rocket. This pushes 
the rocket up. A drawing helps make this easy to 
understand." Press <RETURN> to page forward. 

When you have read the text and paged to the multiple 
choice question, please STOP and raise your hand. 

In each Graphic Interpretation story there will be a 
prediction" or "advance organizer" question to see 

willhshow°U ° a n a n t i c i p a t e w h a t t h e drawing, graph, or map 

--Let's stay together through this exercise. The 
question is, "WHAT WILL THE DRAWING SHOW?" Based on what 
you ve read, you know the #4 is the correct answer "4 
HOW A ROCKET IS PUSHED INTO SPACE." 

a t tl?e bottoin o f t h e screen is the message that 
will be available throughout most of the story: TYPE B OR 
F TO SEE THE STORY. If you needed to go back and re-readV 
you would press <B>. To see this question again, you'd 
press <RETURN>. Instead, let's select the correct answer 
by typing the number <4> and <RETURN>. 

Y o u r correct answer is rewarded by the highlight of 
that answer and the message: "GOOD. THAT IS RIGHT." 

you had selected an incorrect answer, the 
correct answer would still be highlighted, but you would 
get the message "SORRY, THAT IS NOT RIGHT" and an 
explanation of what the chart will show. 

Now type <RETURN> to continue. You will see a drawing of 
the rocket and the question, "WHERE IS THE PAYLOAD (THE 
PEOPLE OR EQUIPMENT) FOUND IN THE ROCKET?" 
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—Your task is to move the cursor to the correct part 
of the rocket ship on the chart. See the small 
rocket-shaped cursor located in the upper left of the 
chart. In Graphic Interpretation stories, the cursor will 
be represented by a different shape in each story. Press 
one of the arrow keys several times and see the cursor 
move. This is the easiest way to find the cursor. 

— U s e the arrow keys to move the cursor inside 
the front part of the rocket into the area marked with the 
word PAYLOAD in the upper right of the screen. Press 
<RETURN> to select the answer. 

— T h e correct answer is highlighted, and it flashes. 
You see the words, "GOOD. THAT IS RIGHT. THE PAYLOAD IS 
AT THE TOP OF THE ROCKET." 

Press <RETURN>. The next question is "WHERE DO THE GASES 
LEAVE THE ROCKET?" Let's get this question wrong. Move 
the cursor to the area marked by the words SECOND STAGE 
and press <RETURN>. 

— T h e computer will prompt, "SORRY. THAT IS NOT 
RIGHT. TRY AGAIN. CLUE: LOOK IN THE LOWER LEFT CORNER 
OF THE DRAWING FOR GASES." 

Press <RETURN>. Let's get this question wrong a second 
time. Move the cursor to the area called PAYLOAD to the 
front of the rocket and press <RETURN>. The correct 
answer is highlighted and the message displays, "SORRY. 
HERE IS THE RIGHT ANSWER. THE GASES PUSH AS THEY LEAVE 
THE BOTTOM OF THE ROCKET." 

Press <ESC>. You will get some feedback on what you've 
done so far: how many problems you have tried, how many 
correct, and the total number of points in the story. DO 
YOU STILL WANT TO ESCAPE? YES Press the <Y> key. 

YOU HAVE FINISHED. More feedback on today's 
session will be displayed. Just as in Math, you must 
escape back to the sign-on frame at the end of each 
session. Press <RETURN> to do this. 

Now let's pretend that we're coming back the next day for 
reading lab. Log on again, using the same log-on name. 
What does the screen say? It says, "YOU WERE READING TAKE 
OFF LAST TIME. DO YOU WANT TO 1. FINISH THE STORY OR 2. 
CHOOSE A NEW STORY?" 
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—This is the bookmark feature. If you want to 
continue the story, it will take you right back to where 
you left off. Select (1) and press <RETURN>. 

Press RETURN again to continue the exercises. 

Please move quickly through the remaining questions, 
finish the story, and stop when you get to the text, "When 
it comes to rockets, it's a lot harder to go up than to 
come down." Read this test carefully and raise your hand. 
Stop and wait here so that all of the class can stay 
together. 

(When all of the class has raised their hands, continue 
with the script.) Press <RETURN>. 

—Every story in Graphic, Deletion, and Inferencing 
will have a summary question at the end. You will learn 
to summarize the information that was contained in the 
text and graph of the story. 

—Note: You cannot escape from the summary frame 
without answering the question. Try pressing the <ESC> 
key. 

The summary question says, "WHAT WAS THIS STORY ABOUT? 
1. Rockets are pushed up by gases which explode at 

the bottom. Rockets can have more than one stage. 
2. Rockets are always pushing on things. If you 

don't give enough gas, they will fall on your house. 
3. Rockets have one stage. When that stage falls 

off, the rocket has to land somewhere. 
4. Rockets are pushed by gases. The gases they use 

are only found on the moon." 

Let's select the correct response, number (1). Type (1) 
and <RETURN>. 

—Your response to the summary question will be 
reported in a separate column on the Student Report. It 
is very important that you answer this question carefully 
as it shows how well you understand the overall content of 
the story and its pictorial representation. 

Press <RETURN>. You have finished this story. 

Escape back to the sign-on frame. 

Select READING READER again. 
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Try to go back into TAKE OFF. 

— I f you passed the story by answering 80% or more of 
the questions correctly, you won't be able to read it 
again. It will say, "YOU HAVE DONE THIS. PICK ANOTHER." 

Escape back to the NEWSSTAND menu. 
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