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ABSTRACT 

This study utilized an experimental design to measure cognitive 

learning of aseptic technique immediately after treatment and two weeks 

after treatment, and transfer of learning of the cognitive principles to 

a clinical skill. Baccalaureate nursing subjects were randomly assigned 

to either a linear video tape or computer assisted interactive video 

tape (CAlVI) group. Independent variables covering conative, cognitive, 

and affective learner characteristics were measured. Five hypotheses 

were tested. 

Data for this study were collected by means of investigator

developed pretest, posttest, and retention test, as well as a clinical 

performance checklist. Learner characteristics data were collected by 

means of the Group Embedded Figures Test (GEFT), Merritt and Marshall 

Learning Style Questionnaire, Mindfulness Survey, and the Salomon Amount 

of Invested Mental Effort (AIME) instrument. Academic ability was 

measured though the use of lower division grade point average. 

Results revealed that the most significant predictor of test 

scores was treatment group assignment and pretest scores. The CAlVI 

treatment group scored significantly higher on the posttest and clinical 

performance measure, likely as a result of a novelty effect. For both 

treatment groups, the factor contributing significantly to posttest 

scores was pretest score. However, for the retention test score, the 

factor contributing significantly was enjoyment of effort for the linear 

treatment subjects, and length of treatment time for the CAlVI treatment 

subjects. 
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The effects of specific learner conative, cognitive, and affective 

characteristics were tested. Results revealed that none of the 

hypothesized relationships between learning and field independency/ 

dependency, preferred learning style, mindfulness, or academic ability 

were supported. No significant aptitude-treatment interactions between 

the learner characteristics and treatment group were found. 

The CAlVI treatment in this study was found to be an effective 

teaching method for these subjects. However, the use of CAlVI in any 

professional curriculum should not be based solely upon the results of 

this study. The effectiveness, cost, and appropriateness of CAlVI must 

be considered before adoption. 



CHAPTER 1 

INTRODUCTION 
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This chapter provides background information related to the study 

problem and purpose. The significance of the study is explicated and 

the conceptual model adapted from Corno and Snow's "Aptitude-Learning 

Model" (1986, p.618) is described. The model is used to generate the 

research questions and study variables. Also included are definitions 

of terminology used throughout the study and the study assumptions. 

Background 

In higher education, there has not been a systematic effort to 

understand the ways in which students learn, contrasted by an interest 

in experimenting with technology to improve learning (Bok, 1985). As 

Bok (1985, pg. 17) points out, "it remains an embarrassing anomaly that 

professors, who spend so much time evaluating and criticizing other 

institutions, devote so little effort to finding ways to improve their 

own methods of instruction." This lack of understanding of the 

teaching/learning process is critical to professional education. Among 

the issues facing professional education in the 1990s are: the need for 

graduates to be computer literate (Bok, 1985); a decline in the number 

of applicants (Tisius, 1988; Watson, Meyer, & Wotman, 1987; Rosenfeld, 



1988; Zimmer, 1987); increasing numbers of under qualified students 

(Watson, Meyer, & Wotman, 1987); and education of competent 

practitioners. 

The last of these issues affects the use of computers in 

professional education. As the use of computers expands, the 

responsibility of the professional school is to familiarize their 

students with the technology and assist them in becoming reasonably 

computer proficient within the professional discipline. Pressure is 

placed on professional faculties to provide meaningful computer 

experiences as more and more students enter the programs already 

familiar with computers (Sok, 1985). 
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But research on education of competent practitioners has been 

limited. Most disciplines require mastery of skills consisting of at 

least two parts: a psychomotor component, and a cognitive component. 

Yet a recent review of professional education research revealed only a 

limited number of studies on clinical teaching (Dinham & Stritter, 

1986). Available studies were mostly in the health science professions, 

but did not adequately address the acquisition of competent skills. 

Similar deficiencies in clinical teaching research were noted in an 

earlier research review (Daggett, Cassie & Collins, 1979). 

Another problem facing professional education programs is the 

declining pool of qualified applicants, leading to the admission of an 

increasing number of underqualified students (Watson, Meyer, & Wotman, 

1987). This increase has led to greater complexity in educating 

competent practitioners. Bok (1985) notes that the solution offered for 



improving learning for such underqualified students has been 

technological. 
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For over 20 years, one of the technological solutions has been 

computer-assisted instruction (CAl). Professional education has been 

promised that CAl would increase any student learning, provide 

individualized student instruction, and free the educator from 

repetitive teaching activities (Hannah & Ball, 1984; Lee, 1983; Meadows, 

1977; Murphy, 1984). Yet research to date has not addressed these 

claims. Rather, it has concentrated on comparing CAl with other media, 

rather than measuring instruction and individual learner outcomes. 

Implicit in the focus of these studies has been the assumption that 

media makes a difference (Hagler & Knowlton, 1987). However, a meta

analysis done by Kulik, Kulik, and Cohen (1980) demonstrated that CAl 

did not produce significantly greater learning than other methods, 

especially if both methods were taught by the same instructor. 

Computer-assisted instruction was found to be more efficient in that it 

produced a given level of learning in significantly less time. These 

traditional comparison studies do not consider whether or not certain 

teaching methods work better in connection with certain student 

attributes (Hagler & Knowlton, 1987). Little research has been done to 

specify which students do best with CAl. 

Now computer-assisted interactive video (CAlVI) is being advocated 

as the panacea for learning previously fulfilled by CAl. Computer 

assisted interactive video is a relatively new teaching technology 

advocated by several authors (Bork, 1982; Bork, Luehrman, & Schneidier, 
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1977; Braun, 1977; Bunderson, 1982; Floyd & Floyd, 1982). The 

proponents of CAlVI hypothesize that the combination of interactivity 

and video improves acquisition of cognitive and psychomotor skills. 

Although the few number of experimental or quasi-experimental studies to 

date often compare CAlVI to another teaching method, little research has 

been done to identify the learning attributes of students who do better 

with CAlVI. This lack of research has not stopped higher education, and 

professional education in particular, from enthusiastically embracing 

the technology. 

This study will focus on the use of CAlVI and only one of the 

professional education disciplines, nursing. Becoming a nurse involves 

acquiring of knowledge and skills in many areas. Interest in the use of 

CAlVI among nursing educators is high. A large philanthropic 

foundation, The Helene Fuld Health Trust, is the largest charitable fund 

devoted exclusively to the welfare of student nurses (Trench, 1987). 

Besides providing nursing programs with grants of computer and CAlVI 

equipment, the Trust has formed a foundation dedicated to the 

development of CAlVI programs. Emphasis in nursing education research 

has been placed on measurement of acquisition of cognitive knowledge, 

not on learning of psychomotor skills; yet most employers measure the 

adequacy of a graduate not on knowledge, but on ability to perform 

nursing skills (Sweeney, Hedstrom & O'Malley, 1982; Woolley, 1977). 

Presumable the use of CAlVI would bridge this gap. Notably absent in 

the literature are studies measuring the transfer of cognitive knowledge 

to performance in a clinical setting. Also, studies which identify the 



best teaching methods for skills acquisition based upon learner 

characteristics are absent. 

Problem 
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Numerous studies have cited the advantages and disadvantages of 

computer assisted instruction, but few have focused specifically on 

learner characteristics and learning outcomes with CAI. No single 

instructional modality may be optimal for all learners; therefore an 

awareness of individual learner characteristics and their association 

with learning outcomes in CAI is essential. Among the many cognitive 

and psychomotor skills to be mastered in becoming a nurse is the 

knowledge and use of aseptic technique, the procedures used to create 

and maintain an area which is free of microorganisms. The appropriate 

use of aseptic technique is required in almost every area of nursing to 

prevent harm to the patient. Therefore aseptic technique was used as an 

example in nursing education to identify which learner characteristics 

interact with media teaching methods to produce the highest level of 

cognitive knowledge and subsequent transfer to clinical performance. 

statement of the Purpose 

The primary purpose of this study was to determine whether 

specific learner characteristics were associated with different learner 

outcomes for nursing students using linear video or interactive video to 

learn the principles of aseptic technique. A second purpose was to 

identify if there was a differential effect on learning between linear 

video and interactive video. The third purpose of this study was to 



determine if treatment method affected the transfer of the cognitive 

principles to clinical performance. 

Significance 
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The significance of this study was threefold. First, results of 

the study will attempt to provide assistance in curricular planning and 

implementation of CAIVI in professional education. Second, this study 

will attempt to clarity nursing students' cognitive, conative, and 

affective characteristics. Third, this study will delineate the 

relationship between cognitive performance and the transfer of learning 

to clinical skill performance. 

The appropriate use of computers in the curriculum is a problem 

facing many professional education faculties. The introduction and use 

of computers in any organization has been described on the basis of a 

theory of stages (McCarter, 1978; Nolan, 1979). The theory posits that 

after computers are first introduced in an organization, they are used 

to do the same tasks better. In the second stage, computers are used 

for new tasks, and in the third stage, computers change the way the user 

does his or her work. There is a shift in orientation of increased 

sophistication of computer use as any organization passes through these 

stages. For CAIVI, the first stage would use former teaching methods on 

the computer to teach the same content, i.e., through tutorials or 

drill-and-practice methods. The second stage would include the use of 

simulations to teach. The third stage would engage the learner in 

interactive responses to the computer to learn tasks not commonly taught 



within traditional classrooms, such as higher order thinking skills 

(Pogrow & Buchanan, 1985). Current profession education programs are 

using CAlVI in both stages 1 and 2 (Thomas, 1985). For the most part, 

computers are being used to supplement or replace traditional 

instruction. There is little evidence that computers are being used 

extensively to enhance higher order thinking skills, such as critical 

thinking and decision making. 
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Professional education programs, still trying to find the place 

CAl should have in the curriculum, are now being urged to include CAlVI, 

also. Yet the effectiveness of CAlVI has not been demonstrated, 

especially as to the type of learner who would benefit most. The 

interest in CAlVI shown by such vanguard professional organizations as 

the Association for the Development of Computer-Based Instructional 

Systems (ADCIS) is tempered by a closer examination of the subject 

matter of conference proceedings. At the 1987 and 1988 annual 

conferences, a total of 41 papers concerning CAlVI were presented, 

representing the largest special interest group at the conference 

(ADCIS, 1987; ADCIS, 1988), yet only two presentations about CAlVI in 

each year were research-based. The majority of the presentations 

described the development of a particular CAlVI program, the remaining 

presentations usually described instructional design principles to be 

used when developing CAlVI course materials .. 

The 1980s has been marked as a time when professional education 

faced many challenges. Coupled with the ongoing challenge of educating 

competent practitioners was a declining number of applicants and 
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enrollees in engineering, medicine, dentistry, law, public health, 

social work, and nursing (Tisius, 1988; Watson, Meyer, & Wotman, 1987; 

Rosenfeld, 1988; Zimmer, 1987), although recent evidence has shown that 

enrollment is up in nursing (Selby, 1989). Interest in teaching careers 

also is up (Tisius, 1988). The decline in applicants has led to the 

admission of many students who would have been considered as unqualified 

in times when there was a larger pool of applicants to draw on (Gothler, 

1985; Watson, Meyer, & Wotman, 1987). Less qualified applicants in turn 

generally require more intensive individual instruction in order to 

perform adequately. 

In addition to fewer applicants and a larger number of 

underqualified students, the gap between the clinical work and 

theoretical approaches of the discipline challenge professional 

educators. Education must occur in both the classroom and clinical 

setting. The challenge to professional education is how the integration 

of theory and practice can be delivered best (Watson, Meyer, & Wotman, 

1987). 

Yet little research has been done on effective methods of clinical 

teaching (Daggett, Cassie & Collins, 1979; Dinham & Stritter, 1986), 

especially how to facilitate the transfer of cognitive learning to 

clinical situations. Although professionals value the clinical 

experience, in many professional disciplines minimal attention is given 

to preparing for clinical instruction (Crist, 1986). For example, in 

nursing, teaching of basic clinical skills has been shown not to be a 
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valued activity for faculty members and tends to be relegated to 

graduate students or junior faculty (Elliot, Jillings, & Thorne, 1982). 

Now, CArVI has been offered as the ideal way to increase learning 

for all types of learners, without research having been done with 

professional education students to identify the characteristics of 

students who do better with CAIVI. 

Also pertinent to professional education is the need to assist 

neophyte practitioners to transfer the cognitive knowledge learned in 

classrooms to the clinical setting. For the most part, transfer of 

learning theorists have concentrated on micro-issues, such as the best 

placement of examples, rather than looking at the macro-issues such as 

the far transfer of cognitive knowledge to skill performance. 

Encompassing all these issues is the increasing emphasis on 

accountability for all of higher education. The push to identify 

student outcomes can also form a basis for the significance of this 

research study. Hutchings (1989) has proposed that student outcomes be 

approached from an expanded view, and include learner characteristics 

and types of conditions under which students learn. Delineation of 

specific learner characteristics and performance on linear or CAIVI 

might assist in this identification. 

conceptual Framework 

The Aptitude-Learning Model of Corno and Snow (1986) served as the 

conceptual framework for this study (Figure 1). This model was derived 

from cognitive learning theory, originally developed from Gestalt-field 
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Figure 1. Aptitude-Learning Model (Corno & Snow, 1986, p. 618). 
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theorists. Cognitive theorists view learning as a purposive, 

explorative, imaginative, and creative undertaking. One of these 

theorists, Richard E. Snow, has long been noted for his work on the 

effects of individual differences in learning. He and Corno (Corno & 

Snow, 1986) have proposed the present model for the purposes of 

generating hypotheses for testing educational performance based upon 

individual differences. 
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The Aptitude-Learning Model identifies individual differences 

among learners as aptitudes. Learner aptitudes are conceptualized as 

consisting of attributes from three interrelated categories: conation, 

cognition, and affection. The conative category represents the 

individual's cognitive and learning styles. The cognitive category 

represents intellectual abilities and prior knowledge. The affective 

category represents academic motivation and related personality 

characteristics such as anxiety, motivation, locus of control and self

efficacy. 

These categories combine in unique ways to form what Corno and 

Snow call "aptitude complexes." These aptitude complexes form the basis 

for individual differences in performance based upon the demands of a 

particular situation. According to Corno and Snow, the cognitive 

attributes of the individual's aptitude complex impact primarily on the 

quality of the learner's performance, that is, on the kinds of learning 

activities in which the learner engages. The affective attributes of 

the individual's aptitude complex impact primarily on the quantity of 

the learner's performance, that is, on the persistence and the level of 



effort expended on the learning task. The conative attributes of the 

individual's aptitude complex are conceptualized as the learner's 

propensity for processing information in certain ways. The conative 

attributes are therefore hypothesized by Corno and Snow to impact the 

learner's efforts at overseeing and controlling particular learning 

activities. This in turn affects the quality and quantity of the 

learner's performance. The aptitude complex thus determines the 

learner's interaction with the experience. 
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The teaching/learning experience may include traditional 

teacher/student interactions or less traditional experiences such as 

computer assisted instruction. Because the Aptitude-Learning Model is a 

learning model, and not a teaching model, the influences of the 

attributes of the teaching experience are not delineated. An experience 

inappropriate for the learner's intellectual ability, cognitive style, 

learning style, anxiety level, or interest level will impact negatively 

on the learning engagement thus decreasing learner achievement. 

Corno and Snow (1986) define learner engagement as what occurs 

during actual teaching/learning experience. The attributes of the 

experience impact on learning engagement by interacting with the 

learner's aptitude complex. Thus, the learner engagement affects learner 

achievement. Engaged behavior has been shown to have consistent, 

positive effects on· achievement. Corno and Snow also conceptualize that 

their model represents a cycle of aptitude development "wherein the 

continued exercise of aptitude ... contributes to the continued 



strengthening and elaboration of aptitudes for future learning" 

(p. 619). 
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The conceptual framework of Corno and Snow provided the basis for 

the variables selected for this study. The conat~on, cognition, and 

affection categories provide support for the aptitude variables selected 

for this study. The conation category represented the characteristic 

ways in which the individual conceptually organized the environment, 

known as cognitive style (Goldstein & Blackman, 1978). The conation 

category also represented the individual's preferred methods of 

learning, known as learning style. The aptitude variables selected to 

represent the conative attributes were field dependency/independency as 

measured on the Witkin Group Embedded Figures Test (Witkin, Oltman, 

Raskin, et al., 1971), and preferred learning style as measured by the 

Merritt and Marshall's (1985) Learning Style Questionnaire. The 

cognition category represented intellectual abilities and prior 

knowledge. The aptitude variables selected to represent the cognition 

attributes of the study subjects were lower division grade point average 

and prior factual knowledge of aseptic technique as demonstrated on a 

pretest score. The affection category represents academic motivation 

and related personality characteristics. The aptitude variables 

selected to represent affective attributes were the Mindfulness Survey, 

and the Salomon Amount of Invested Mental Effort (AIME) measurement, 

The learner engagement phase was represented by two treatment 

variables, a linear video program, and the same video reworked into a 

computer assisted interactive video (CAlVI) format. Linear video was 



selected for this study because it was the method in use to teach 

aseptic technique in the nursing curriculum when the study was 

conducted, and had been considered to produce satisfactory levels of 

learning. The results of learning via linear video for this study 

therefore served as a comparison to demonstrate the effectiveness of 

CAlVI. The selection of two methods of instruction was not made in 

order to compare the methods directly, but to serve as basis for 

identifying learner characteristics most salient in contributing to 

passive linear learning, and interactive learning via CAlVI. 

The learner achievement component of the model formed the basis 

for the dependent variables selected for this study. The variables 

selected to measure cognitive knowledge were a posttest and retention 

test score. Transfer of learning was measured by a clinical skills 

performance checklist. 

Hypotheses 

Based upon the theoretical considerations for this study, the 

following hypotheses were formulated: 
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1. There will be a statistically significant increase in scores 

from pretest to posttest, and pretest to retention test. 

There will be no significant difference between the linear 

and interactive groups on the posttest, retention test, and 

clinical measure. 
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2. The significant effects on posttest or retention test scores 

will be associated with learner characteristics and not 

treatment group assignment nor length of time spent on 

treatment. 

3. Specific learner characteristics will significantly affect 

posttest and retention test scores of the linear SUbjects: 

high scores on pretest, lower division GPA, field 

independency, mindfulness, and effort expended will have 

positive effects; high scores on enjoyment of effort, or 

concrete learning styles (diverger or accommodator) will 

have negative effects. 

4. Specific learner characteristics will significantly affect 

posttest and retention test scores of the CAlVI subjects: 

high scores on pretest and lower division GPA will have 

positive effects; high scores on mindfulness and field 

independency will have negative effects. 

5. Conative, cognitive, and affective attributes will have a 

significant differential effect with linear video and CAlVI 

scores on the posttest and retention test. Specifically: 

a. Field dependent learners will score lower than field 

independent learners for the linear video treatment 

group. Field dependency will not have a significant 

effect on the CAlVI treatment group. 

- ---~--- -------



b. Linear learners with concrete learning styles 

(diverger and accommodator) will score significantly 

lower than CAlVI learners with concrete learning 

styles. 

c. Lower mindfulness learners will score significantly 

lower than high mindfulness learners for the linear 

video treatment group. Lower mindfulness CAlVI 

learners will score significantly higher than their 

linear counterparts, but high mindfulness CAlVI 

learners will score significantly lower. 
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d. Linear learners with higher effort expended but lower 

enjoyment of effort will score significantly higher 

than linear learners with lower effort expended and 

higher enjoyment of effort. The amount of invested 

mental effort will not affect CAlVI learners. 

e. For the linear video treatment group, higher academic 

ability learners will score significantly higher than 

lower ability learners. Lower academic ability CAlVI 

learners will score significantly higher than their 

linear counterparts. Higher academic ability CAlVI 

learners will score significantly lower than their 

linear counterparts. 

f. Significant aptitude-treatment interactions will be 

present. 
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Definition Qf Terms 

For the purpose of this study, the following definitions were 

1. Aseptic technique: methods used to create and maintain an 

area which is free of microorganisms (i.e. sterile). 
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2. Computer assisted interactive video (CAlVI) program: A type 

of computer-assisted instructional program consisting of a 

video tape and computer diskette. The computer diskette 

contains instructions which control the video tape display, 

allows for learner interaction and provides feedback to 

learne~'s responses. 

3. Linear video: Video tape program in which the content is 

presented from beginning to end in a set, sequential manner. 

No learner interactive sequences or feedback are provided. 

4, Cognitive style: the characteristic ways in which 

individuals conceptually organize the environment (Goldstein 

& Blackman, 1978, p. 2). 

5. Learning style: a learner's perceptual preferences, sensory 

partiality, and the environmental factors found by the 

learner to be most conducive to learning (Dunn & 

DeBello, 1981). 
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6. Mindfulness: a construct from social psychology pertaining 

to the processing of information. Mindfulness is the active 

and conscious manipulation of the elements in a person's 

environment accomplished by questioning old categories or 

creating new ones (Langer & Imber, 1980). 

7. Transfer of learning: the present learning experience or 

performance influences performance on a subsequent task 

(Ellis, 1965). There are three types of transfer. Self

transfer is the repetition of learning. Near transfer 

occurs in situations which are highly similar, and far 

transfer occurs in situations which are very different (Gick 

& Holyoak, 1987). 

Assumptions 

The following assumptions underlie this study: 

1. Although the subjects were volunteers, they would perform in 

their usual manner during the learning situations and 

answer the questionnaires truthfully. 

2. Because the subjects were not being graded, anxiety would 

not interfere with test performance. 

3. Far transfer of learning would occur; the study would 

examine what constituted the best conditions for that 

transfer to occur. 

-----------------------------------------------------------------------
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4. Subjects were already familiar with CAl, and had previously 

used CAl in the curriculum. The subjects would therefore 

have enough computer experience so that during the CAlVI 

program minimal assistance would be required in making 

computer entries. 

5. Clinical faculty members would be willing to assist in data 

collection at the hospital clinical facilities. 

Summary 

This chapter has provided background information related to the 

study problem and purpose. The significance of the study was discussed 

as it relates to CAlVI in curricular planning and implementation; 

student conation, cognition, and affection characteristics; and the 

relationship between cognitive performance and clinical skill 

performance. A conceptual framework adapted from Corno and Snow's 

(1986, p. 618) "Aptitude-Learning Model" was developed for the study and 

utilized to generate the research questions and study variables. A list 

of definitions was presented to clarify terminology used in the study, 

and study assumptions were delineated. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Introduction 

The organization of presentation of a coherent body of literature 

on a topic so vast as teaching/learning theories is problematic to say 

the least. Research into teaching/learning has a long history, with 

multiple schools of thought, often of a competing nature. The 

literature review for this study will therefore be an attempt to 

highlight some of these competing schools of thought, drawing from the 

classical research roots when necessary, but for the most part 

concentrating on contemporary research from various disciplines found to 

be pertinent to the many facets of this study. Emphasis will be on the 

elucidation of professional education research. 

Although teaching/learning conceptually is a dyad of complementary 

processes, it is approached theoretically as separate areas of research. 

This chapter will present and discuss the conflicting theories and 

provide a synthesis of major findings used to form the basis for this 

study. 
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Teaching/Learning Theories 

Although learning theories abound, they can be classified as 

belonging to one of two schools of thought, behavioral or cognitive. 

Behavioral theorists were prominent in the 1930s and 1940s. Among the 

great theorists in the behavioral school were Clark Hull, B. F. Skinner, 

E. L. Thorndike and E. C. Tolman (Bigge, 1982; Weinstein & Mayer, 1986). 

Behavioral learning concentrated on how the material presented affected 

the behavior of the learner. Learning occurred if a change in behavior 

was observed (Bigge, 1982). Behavioral learning is most strongly 

identified with the theoretical S-R (stimulus-response) and the 

atheoretical operant conditioning of Skinner (Bigge, 1982). Based upon 

a stimulus, a response is elicited and with proper reinforcement becomes 

learned behavior. With the emergence of the cognitive theorists in the 

1950s, the behaviorist school began to decline, so that the cognitive 

school has been preeminent since the 1960s (Fincher, 1985). 

The behaviorists' viewpoint continues on, though, in teaching 

theories. The traditional S-R approach of the behaviorist dovetails 

nicely with investigating what type of teaching strategy leads to 

learning. For the most part, research into teaching has been concerned 

with which techniques, media, or methods are the most conducive to 

learning. The emphasis has been on how the teaching influences the 

learning, and not on how the learner influences learning. Learning 

occurs if the right material is presented at the proper time in the 

correct way (Weinstein & Mayer, 1986). 
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The implication in most traditional teaching theory research, 

then, has been that no matter who the learner is, one particular method 

is best. Research on teaching theory has been dominated by studies 

comparing one teaching method to another (Dunkin & Barnes, 1986). 

Although research has included many different methods, this literature 

review will focus only on the teaching methods used in this study; 

linear video, CAI, and CAIVI. 

Linear Video 

Linear video, in the form of instructional television, films, or 

video tape, has been widely researched, across all age groups and most 

disciplines. The common findings of these hundreds of studies have been 

"no significant differences" between linear video and traditional 

instruction (Chu & Schramm, 1967; Wells, 1976). Of 421 comparisons of 

instructional television with traditional classroom teaching, Schramm 

(1977) reported no significant differences in 308, while 63 showed 

television was better and 50 showed classroom teaching was better. 

published research on the use of linear video for teaching nursing 

is limited. Griffin, Kinsinger, and Pitman (1964) compared the teaching 

of clinical nursing by usual means with using closed circuit television 

to monitor students in patient care areas. Students in the experimental 

group wore earplugs to receive audio contact from the teacher. No 

differences in learning were noted between the two groups. 

No significant differences in learning clinical skills were found 

when comparing video-tape programs with didactic skill instruction 

(Myers & Greenwood, 1978; Westley & Hornback, 1964), although the video 



tape was shown to be more time efficient for teaching (Westley & 

Hornback, 1964). Neither was there a difference between self-critique 

or teacher-critique of a student's video-taped performance while 

learning to change a sterile dressing (McKay & Harrison, 1972). 
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Therefore, although linear video has been shown to be no different 

than classroom instruction, it is as effective. Linear video can be 

used as a teaching strategy in professional education, especially for 

psychomotor skills requiring the learning of a series of steps. 

Computer Assisted Instruction 1Qall 

There have been many studies done describing the effectiveness of 

CAI. Because of the wealth of research on this subject, only those 

experimental or quasi-experimental studies pertinent to nursing 

instruction will be addressed here. This limitation is imposed because 

nursing students and practicing nurses are at the post-secondary level, 

therefore adult learners; and, nursing skills contain both cognitive and 

psychomotor components. 

The majority of research in this area has concentrated on the 

acquisition of cognitive knowledge and not on clinical skills. Computer 

assisted instruction has shown to be effective in teaching maternity 

nursing to diploma students (Bitzer & Boudreaux, 1969), cardiopulmonary 

resuscitation (CPR) to graduate nurses (Hoffer, Mathewson, Loughrey, & 

Barnett, 1975), management of hypertension to graduate nurse

practitioner students (Huckabay, Anderson, Holm, & Lee, 1979), and 

septic shock to continuing education nurses (Valish & Boyd, 1975). 

Baccalaureate students have effectively learned postoperative nursing 



care via CAl (Conklin, 1983; Kirchhoff & Holzemer, 1979), pharmacology 

(Boettcher, Alderson, & Saccucci, 1981; Timpke & Janney, 1981), health 

assessment (Day & Payne, 1984), nursing diagnosis (Yoder & Heilman, 

1985), and professional nursing functions (Neil, 1985). 
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The majority of these studies have compared CAl with another 

teaching method. Results have been mixed. When compared to traditional 

classroom instruction, CAl was found to be as effective (Bitzer & 

Boudreaux, 1969; Day & Payne, 1984; Huckabay, Anderson, Holm, & Lee, 

1979; Valish & Boyd, 1975), or more effective (Hoffer, Mathewson, 

Loughrey, & Barnett, 1975; Timpke & Janney, 1981). Other studies have 

shown CAl to be as effective as programmed instruction (Boettcher, 

Alderson, & Saccucci, 1981), auto tutorials (Neil, 1985), and reference

reading independent study modules (Conklin, 1983). Learning time has 

been found to be less for the CAl group (Bitzer & Boudreaux, 1969; 

Larson, 1982). 

Only one published study measured transfer of learning. Graduate 

nurse-practitioner students completed case studies via CAl, while the 

control group received only classroom instruction (Huckabay, Anderson, 

Holm, & Lee, 1979). No significant differences in the amount of 

learning were noted between the groups, but the CAl group had a 

significantly higher transfer of learning to simulated case situations. 

One study which differed from the others investigated acquisition 

of psychomotor skills using a CAl program (Larson, 1982). All subjects 

received didactic instruction on calculating and regulating intravenous 

(IV) flow rates, and then half were randomly assigned to the CAl group 
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and half to a control group who had regular skills lab practice. The 

amount of time required to learn the skill, along with the amount of IV 

equipment used was also measured. Results showed there was no 

significant difference between the CAl group and the control group on 

the accuracy of calculating an IV flow rate or in actually regulating 

the IV equipment. However, the CAl group was able to complete 

significantly more problems in significantly less time. Also, when 

costs were compared, including amount of faculty time, the cost of the 

CAl group was significantly less than the control group. This was true 

even when the cost of computer hardware was amortized over three years., 

Overall, these studies report that when CAl and "traditional 

instruction" are compared, CAl produces equal or better achievement, 

often in less time. Further, when CAl is used to supplement ongoing 

instruction, it generally produces greater achievement regardless of the 

method employed. Clark (1984) attributes this to a consistent 

confounding of the CAl research. He credits two factors: a greater 

effort to design the CAl presentation than the other medium 

presentation; and increased student motivation because the CAl 

presentation is novel and exciting. 

Computer Assisted Interactive Video (CAlVI) 

Research into computer assisted interactive video (CAlVI) as a 

teaching methodology is still relatively new. Although CAlVI as a 

teaching strategy has been proposed by several authors (Bork, 1982; 

Bork, Luehrman, & Schneidier, 1977; Braun, 1977; Bunderson, 1982; Floyd 

& Floyd, 1982), the actual number of experimental or quasi-experimental 

--- --,---.- ---------------------------------



studies has been few. Because the paucity of research prevents 

generalizations, each study will be described in more detail. 

Sims, vonFeldt, Dowaliby, Hutchinson, and Myers (1979), in using 

CAlVI to teach speech reading to deaf subjects, found a significant 

difference in the CAlVI group and also found significant gains in 

delayed retention (one week posttest) in the group using the CAlVI. 

When CAlVI was compared to linear video and traditional classroom 

instruction in teaching cancer chemotherapy to registered nurses, the 

CAlVI group did significantly better than the other two groups on a 

posttest and one week retention test of cognitive knowledge, but there 

were no statistical differences between the linear video group and the 

traditional classroom group (Fishman, 1984). Time spent learning was 

the same for the CAlVI and lecture groups, but significantly less for 

the linear group. The CAlVI group also did not show a significantly 

different rate of decline on the retention test. 
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Allen, Devney, and Sharpe (1985) investigated use of CAlVI to 

teach de-gloving techniques to nursing care trainees, Navy Corpsmen 

students, at Hospital Corps School, San Diego. After receiving regular 

classroom discussion and demonstration, students were randomly assigned 

to one of three groups: a CAlVI group, a linear video group, or a 

control group which received no further instruction. Results showed 

that the CAlVI group did better on a performance test than the other two 

groups; however there were not statistically significant differences. 

The researchers attributed this to the time already spent teaching 

gloving and de-gloving techniques. 
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Neither were significant differences found between CAIVI and 

traditional CPR instruction of non-medical employees of a major oil 

company (Edwards & Hannah, 1985). Outcome measures included a cognitive 

knowledge posttest, a retention test, and a skills performance test. 

However, McNeil (1987) did find a significant difference among 

teaching methods when used to teach associate degree nursing students 

how to use a stethoscope. Subjects were assigned to one of three 

groups: CAIVI, reading-only, and lecture-demonstration. No differences 

among groups on cognitive test scores were found, but the CAIVI group 

scored ,significantly better on skill performance both immediately and 

one month after instruction. 

In a pilot to this study, learners received instruction on aseptic 

technique either via CAIVI or via computer-assisted linear video (Yoder, 

1987). The computer-assisted linear video group received a pretest via 

computer, were presented the video uninterrupted by the computer, then 

received a posttest via computer. Although significant learning 

occurred for both groups, there were no significant differences in 

learning between the two methods of presentation. 

The overriding element of these studies is that CAIVI is being 

compared to other methods of teaching, as in the early studies involving 

linear video or CAI. In each case, one teaching medium is being 

compared to one or more teaching media. Critics of these traditional 

comparison studies advocate that the implication that one teaching 

medium is superior to another is an invalid assumption (Clark, 1984; 

Hagler & KnOWlton, 1987; Salomon, 1979; Salomon & Gardner, 1986). 



Instead, the elements of the medium which make it unique from other 

media should be the basis for research (Salomon & Gardner, 1986). 
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A CAlVI program has several features that make it unique when 

compared to linear video. First, the learner must be actively engaged 

in learning and cannot passively view the video. Active involvement has 

been shown to enhance learning (McKeachie, 1974). Next, CAlVI provides 

questions and feedback after each video sequence, and questions 

immediately after learning have been shown to facilitate learning and 

transfer (Brooks & Danserean, 1987), whereas feedback supplied during 

learning has been shown to increase the rate of learning (Homa & 

Cultice, 1984). Lastly, CAlVI is interactive, responding differently 

based upon learner input. A well designed CAlVI program will anticipate 

all the common misconceptions and respond accordingly. This 

interactivity is considered one of the major instructional attributes of 

both CAl and CAlVI (Bork, 1982). 

within the past decade, a cognitive movement has begun for 

instructional theory (Wittrock, 1979). Elements from the cognitive 

school of learning theory have been adapted to instructional research 

paradigms, further blurring the dichotomy between teaching/learning 

theories. Cognitive learning theories attempt to explain how incoming 

information is processed and structured in memory. Emphasis is on the 

learner, including cognitive and affective processes or aptitudes such 

as attention, motivation, memory, retention, metacognition, and imagery 

(Weinstein & Mayer, 1986). 
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within the cognitive school are a group of theorists who 

concentrate on motivational and personal characteristics of learning. 

These theorists explore principles related to abilities of learners, 

developmental concepts, motivational properties of intarnal states, the 

cultural relativity of learning, and the organization of values and 

motives. Research into aptitude/treatment interactions (ATI) looks at 

the way that the aptitudes, abilities, and motivations of students 

interact in diverse ways with instructional conditions and methods 

(Cronbach & Snow, 1977). Instruction does not lead to a reduction in 

individual differences in learning performance, rather individual 

differences influence the amount and rate of learning under any given 

instructional condition. Critique of ATI research focuses on the 

inability to generalize findings beyond the specific subjects in the 

specific settings (Cronbach, 1975; Fincher, 1985; Salomon, 1979; Snow, 

1977). The formulation of a skeleton hypothesis can overcome these 

objections (Cronbach, 1975). Instead of concentrating on the specificity 

of each ATI, a skeleton hypothesis would apply to a diverse list of 

research cases. One such skeletal hypothesis is that increasing the 

information-processing load in instruction allows high-ability students 

to exploit their ability while overburdening the lower-ability students; 

removing some of the burdens can compensate for the lower-ability 

students' deficiencies (Salomon, 1979). 

Interest in learner aptitude research is high. Of major concern 

to this study is which learner aptitudes are considered most salient. 

The next section will discuss learner aptitude variables. 



46 

Learner Aptitudes 

Individual differences among learners are called aptitudes 

(Cronbach & Snow, 1977). Research into aptitudes has occurred from both 

educational and psychological perspectives, but both disciplines have 

viewed aptitudes as being one of three broad categories: 

1) intellectual abilities, 2) personality characteristics, and 

3) cognitive styles (Corno & Snow, 1986). These broad categories 

correspond to the 1) cognitive, 2) conative, and 3) affective categories 

of the Aptitude-Learning Model (Corno & Snow, 1986). This section will 

discuss research pertinent to major variables in these three categories. 

Cognitive Category 

In the Aptitude-Learning Model of Corno and Snow (1986), 

intellectual abilities coupled with prior learning are conceptualized as 

part of the cognition category. Intellectual abilities have 

traditionally been viewed as cognitive skills and abilities, and are 

usually measured by IQ tests. However, academic ability is a more 

pertinent measure of predicted learning success of a college student. 

Academic ability may be measured in different ways, such as high school 

rank, grade point average (GPA), and college entrance examination test 

scores. A traditional way of measuring academic ability of college 

students has been by looking at academic performance, specifically the 

cumulative college GPA. 

The use of GPAs limits comparisons across different schools, 

programs, or even classes because of a lack of standardization in 



47 

grading. High school rank also is not directly comparable because of 

differing abilities among secondary school students. College entrance 

examination scores have the advantage of being standardized and thereby 

comparable among students from different high schools (Manning & 

Jackson, 1984). Many studies have attempted to show the advantage of 

using college entrance examination scores to predict college success. 

Results have shown that the addition of Scholastic Aptitude Test (SAT) 

scores to the high school GPA and high school rank statistically 

improves prediction of college success (Crouse & Trusheim, 1988). But 

the multiple correlation improvement is only 0.06 to 0.08 of a point 

over that of the high school GPA with rank alone (Crouse & Trusheim, 

1988; Ford & Campos, 1977; Manning & Jackson, 1984; Slack & Porter, 

1980). High school GPA therefore is sufficient as an indicator of 

academic ability in the absence of college entrance examination scores 

and can be used to compare groups across academic settings. 

Studies have attempted to identify the best predictive criteria 

for academic success in nursing education. For example, among 297 

associate degree subjects the best admissions criteria for predicting 

nursing program GPA were ACT composite score and prenursing GPA (Felts, 

1986). Prenursing GPA with verbal SAT scores were the best predictor 

for academic success in 136 baccalaureate students (Hayes, 1981). 

However, prenursing GPA alone, and not ACT scores or high school GPA, 

was found the most significant predictor of nursing program academic 

achievement among 51 other baccalaureate nursing students (Glick, 



McClelland, & Yang, 1986). Glick et al. (1986) also found that high 

school GPA correlated significantly with prenursing course grades. 
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Besides being used to predict overall success in nursing programs, 

academic abilities have been used in studies identifying learner 

aptitudes. Cumulative GPA alone (Ostrow, 1986), or cumulative GPA 

combined with SAT scores (Kissinger & Munjas, 1981; Paulanka, 1986a), 

have been found to correlate highly with these studies' outcome 

measures. 

Although college entrance examinations have been shown to be a 

good indicator of academic ability, they were not selected for this 

study because college entrance examinations are not always required for 

admission to the state universities in Arizona. For example, admission 

to these institutions is granted to students graduating in the top 

15 percent of their high school class, or to students who have completed 

32 hours at a community college with at least a "c" cumulative grade 

point average. Based upon the research, the prenursing cumulative GPA 

was selected to be the variable representing academic ability for this 

study. 

Affective category 

The traditional view of personality characteristics has been the 

affective-emotional dispositions of the learners. These personality 

characteristics have been conceptualized by Corno and Snow (1986) as 

being part of the affective category of the Aptitude-Learning Model. 

Specific affective characteristics include academic motivation, locus of 

control, and self-efficacy. 

--------------------------------------
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Locus of control is a construct measuring the belief that people 

have of whether the events they experience are under their own control 

or under the control of other forces outside themselves. At the college 

level, locus of control usually does not predict achievement well 

(Wittrock, 1986). Self-efficacy is the self belief a person has that 

he/she has the power to produce an effect. Self-efficacy is a 

developmental attribute, which until about age 11 children are incapable 

of achieving. Studies of the effect of self-efficacy at the college 

level are noticeably lacking. 

Motivation is the process of initiating, sustaining, and directing 

activity (Wittrock, 1986). Motivation has been conceptualized and 

measured many different ways. In this study, three variables were 

identified as pertinent to motivation: attitude towards CAl, 

mindfulness, and amount of invested mental effort (AIME). 

Attitude towards CAl. utilizing student preferences for learning 

can become the basis for motivating and thus enhancing learning 

(Kiernan, 1979). Positive feelings towards the learning experience may 

facilitate learning and motivate the student to learn (Huckabay & 

Roberts, 1984). In this study, if students having a positive opinion of 

CAl are assigned into the CAlVI group, their feelings may increase their 

motivation to learn. Although random assignment should assure that 

there are no significant differences in attitude towards CAI between the 

linear and CAlVI groups, it is important to prove that differences do 

not exist. Thus, attitude towards CAl was identified as a confounding 

variable in this study. But attitude towards CAl may not be a 



significant motivating factor in learning for nursing students. 

Paulanka (198Gb), for example, found better performing subjects had 

negative attitudes towards computer-assisted instruction. Attitude 

towards CAl may have little impact in learning outcomes for the CAlVI 

group. 
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Mindfulness. Mindfulness is a construct from social psychology 

pertaining to the processing of information. Mindfulness is the active 

and conscious manipulation of the elements in a person's environment, 

and is accomplished by questioning old categories or creating new ones 

(Langer & Imber, 1980). Mindful processing is not automatic, it 

requires the intentional use of knowledge and elaboration of that 

knowledge (Salomon, 1987). A highly mindful person displays the 

tendency to prefer problems and situations that are mentally more 

demanding (Salomon, 1987). 

The mindfulness construct was developed from an earlier construct, 

the need for cognition (Salomon, 1987). The need for cognition was 

conceptualized by Cacioppo and Petty (1982, pg. 116) as the "differences 

among individuals in their tendency to engage in and enjoy thinking." 

They sought a way to measure the individual's motivation to think. As 

can be seen, this is very similar to mindfulness. Following 

psychometric procedures, they developed an instrument to measure the 

construct of need for cognition (Cacioppo & Petty, 1982). Subjects 

scoring in the top one-half or one-third are classified as high. Norms 

that might prevent misclassification of a skewed sample have not been 

developed (Heesacker, 1985). 
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Grade school children performing a learning task displayed 

differences according to degree of mindfulness (Salomon, 1987). High 

mindfulness learners performed better when working alone than in groups. 

Yet high mindfulness learners performed worse when given specific and 

continuous guidance. In contrast, low mindfulness learners performed 

best when provided close guidance (Salomon & Leigh, 1984). Similar 

findings with college students have not yet been demonstrated 

(Heesacker, 1985). The mindfulness construct has not been researched 

with nursing students. It is postulated that upper division nursing 

students will be either moderately or highly mindful, as the low 

mindfulness student will not have persisted in college. Because the 

CAlVI provides specific guidance for learning aseptic technique, it is 

postulated that in this study high mindful CAlVI learners will score 

lower than high mindful linear learners. However, because of the 

guidance provided by the CAIVI, moderate mindful CAlVI learners will 

score higher than moderate mindful linear learners. 

Amount of Invested Mental Effort. Whereas mindfulness measures 

the tendency to prefer problems or mental effort/ AIME measures the 

contextual expenditure of effort. The amount of invested mental effort 

is the effortful, nonautomatic elaboration of the material to be learned 

(Salomon, 1983). The construct involves both cognitive and affective 

aptitudes: cognitive because it includes mental elaborations of 

information; affective because such mental elaborations necessitate 

choice and thereby motivation (Salomon, 1983). A high level of AIME is 

conjectured to improve learning at given skill levels by increasing 



nonautomatic processing. Increased nonautomatic processing in turn 

improves recall, comprehension, skill mastery, and transfer to new 

material (Mayer, 1980). 
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The AIME is dependent upon the perceived demand characteristics of 

the learning situation. Research has found that different media are 

perceived to demand more or less effort. Children have been found to 

perceive TV as an easy medium, requiring little effort to process. In 

contrast, reading is perceived as a difficult medium, requiring greater 

effort (Beentjes, 1987; Salomon, 1983; Salomon & Leigh, 1984). High 

ability grade school children exerted less effort learning from TV and 

actually performed worse than lower ability students. If similar 

results occur with upper division college students, then a CAlVI 

presentation may be perceived as too controlling and easy by high 

mindfulness, high ability students, leading to lower learning. 

Research to date using AIME has been with children. The self 

report of the amount of mental effort was found to correlate 

significantly with the amount of Ie,: 'Iing. ;·n"3n the children were told 

to view the television program as a learning experience and not an 

entertainment experience, AIME increased and correlated significantly 

with learning achieved (Salomon, 1983; Salomon & Leigh, 1984). The 

amount of mental effort invested was found to be greater for children 

with high mindfulness (Salomon & Leigh, 1984). Since many students 

consider computer learning a difficult medium, Clark (1984) proposes 

that, based upon Salomon's research, the amount of invested mental 

effort will be greater for CAl than that measured for television. 



Further research on the usefulness of the AIME construct with college 

students and CAlVI is indicated. 
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The AIME instrument developed by Salomon (1983) consists of one 

question asking the learner to rate the amount of effort expended, and 

two questions rating how enjoyable the effort was. An experience 

perceived as enjoyable may equate with entertainment and less deep 

processing will occur (Salomon, 1983). Therefore, for this study it was 

postulated that learners with higher effort expended but lower enjoyment 

of effort will score higher than learners in the linear treatment group 

with lower effort expended and higher enjoyment of effort. Because the 

CAlVI is presented in small video segments, followed by questions which 

the learner must answer, the tendency to avoid deep processing will be 

circumvented. It is therefore assumed that AIME will not affect 

learners in the CAlVI treatment group .. 

Conative Category 

In the Aptitude-Learning Model, the conative category includes 

cognitive and learning styles (Corno & Snow, 1986). Traditional 

research has perceived cognitive styles as the propensity for people to 

process information in certain ways (Goldstein & Blackman, 1978). A 

cognitive style refers to the structure of thought, not the content. As 

Anderson and Bruce (1979) point out, cognitive style encompasses 

information processing habits, as "characteristic modes of operation 

which, although not necessarily completely independent of content, tend 

to function across a variety of content areas" (p. 84). Messick (1976) 

adds that "individuals tend to have a self-consistent mode of 
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functioning in a variety of behavioral situations that include learning, 

problem solving, and socializing" (p. 67). 

Cognitive style is understood to be a generic construct, much like 

personality (Goldstein & Blackman, 1978). Just as there are differing 

approaches to the measurement of personality, researchers differ in the 

number of aspects or dimensions they use to measure cognitive style 

(Miller, 1987). 

The distinction between cognitive styles and preferred learning 

styles is not always clear. In a review of the learning style 

literature, Keefe (1979) found that the terms have sometimes been used 

interchangeably. Keefe concluded that cognitive style was a broader 

construct which included affective and physiological factors. Blakemore 

et al. (1984) outlined a number of differences including that cognitive 

style deals with a single bipolar dimension, whereas most learning style 

instruments deal with more than one factor. Curry (1983) attempted to 

provide order to the conceptualization of learning styles by proposing a 

three layer construct. The middle layer was the cognitive personality 

style. The outer two layers were levels of conceptualization of 

preferred learning styles. Cognitive style and preferred learning 

styles can therefore be viewed as separate, but related constructs. 

Field Independence/Dependence. The cognitive style selected for 

this study was the dimension of field independence/field dependence 

(FlO). It is one of the earliest and most researched constructs in 

cognitive study research. This construct developed out of laboratory 

studies in the late 1940s by Witkin and his associates of the perception 



55 

of the upright position (Witkin & Goodenough, 1981). Subjects were 

measured on their ability to determine up or down regardless of 

conflicting environmental stimuli (Witkin & Goodenough, 1981). It was 

later found that perception of the upright position was closely related 

to the ability to disernbed visually an item from an organized field of 

which it was a part. People who are able to easily disembed are 

considered field independent. People who have difficulty dis embedding 

are considered field dependent. There are adaptive qualities to each 

(Witkin & Goodenough, 1981). 

The FID construct is viewed as a neutral bipolar continuum. The 

presence or absence of field dependency is considered value neutral, 

therefore there is no high or low end to the continuum. Each person 

will place somewhere along the FID continuum, and may actually place 

close to the middle and thus be neither strongly field independent or 

strongly field dependent. One instrument used to measure FID is the 

Group Embedded Figures Test (GEFT). Individuals scoring 0 to 11 are 

considered field depend~nt, and those scoring from 12 to 18 are 

classified as field independent. 

Field independent individuals have a more discrete body image, 

more internalized standards for behavior, and a more analytic approach 

to cognitive tasks. Field dependent individuals tend to have a less 

discrete body image, rely on others for external referents for standard 

setting, be more socially oriented, and exhibit more interpersonal 

skills. Field dependent individuals tend to have difficulty in 
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analyzing information because of their inability to structure 

information or to recognize relevant information (Witkin et al., 1971). 

Each type is adaptive in varying circumstances. The field 

dependent individual tends to have more social and interpersonal skills 

because environmental cues are relied on. The field independent 

individual is more impersonal, has more analytical abilities, can 

identify relevant information for problem solving, and use internal 

standards for decision making (Goldstein & Blackman, 1978). 

The contrasting social and impersonal aspects of field dependent 

and field independent individuals have been shown to be related to 

cateer differentiation. Field dependent students have a tendency to 

favor educational-vocational areas in which involvement with others is a 

central feature and the subject content of the discipline features human 

content, such as social work and clinical psychology. Field independent 

individuals have a tendency to favor educational-vocational areas which 

are more solitary in their work requirements and more abstract in the 

discipline subject content, such as chemistry, medicine, and research 

psychology (Witkin, Moore, Goodenough, & Cox, 1977). Nursing is seen by 

many students as a helping profession and therefore should attract many 

field dependent students, as research supports (Witkin et al., 1977). 

Nursing, however, also requires analytic skills and should therefore 

appeal to field. independent students. Particular specialties within 

nursing may in fact appeal to each type of student (Quinlan & 

Blatt, 1972). 
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Jackson and Gosnell-Moses (1984) advocate that intensive care 

nurses must have both field dependent and field independent dimensions 

to function effectively. They propose that with appropriate training 

field dependent individuals can learn the analytical skills necessary to 

function within critical care. These authors view the field dependent 

nurse's reliance on social-environmental cues as an asset when providing 

psychological support for patients and families. They also admit the 

tendency of the field dependent nurse to rely on others for direction, 

and decision making could be a problem in a crisis. 

Research of the FID construct in nursing has been limited. Many 

studies have measured FID but failed to report the percentage of 

subjects found to be field dependent or field independent (Kissinger & 

Munjas, 1981; Ostrow, 1986; Quinlan & Blatt, 1972; utz, 1979). Each of 

these studies indicated that there were field independent and field 

dependent subjects, but did not specify how many. In one study 

(Goldsmith, 1984), percentages by FID category were not reported, but 

the mean (13.6) and standard deviation (3.9) were reported, showing that 

these nursing students were predominantly field independent. 

Although these research studies make it impossible to support 

Witkin and associates' (1977) contention that nursing attracts field 

dependent students, overall effects of FID were reported. Nursing 

students identified as having done well in their surgery rotation were 

relatively field independent, whereas students identified as having done 

well in their psychiatry rotation were relatively field dependent 

(Quinlan & Blatt, 1972). No differences were noted in the amount of 



critical care cognitive knowledge between field dependent and field 

independent students taught via either lecture or Personalized System 

Instruction (PSI) methods (Ostrow, 1986). 
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Health problem assessment and problem identification in the 

nursing process requires both disembedding and restructuring skills upon 

which field independent individuals perform at superior levels (utz, 

1979). However, with proper guidance (Kissinger & Munjas, 1981) or 

highly structured learning materials with ongoing feedback (utz, 1979), 

field dependent students can perform at comparable levels after 

instruction. 

The relationship between audiovisual teaching method and FID has 

not been established in the literature (Bertini, 1986). Witkin (1976) 

predicted that field dependent students would learn more in supportive 

settings because they would find the situation more congenial. 

Chickering (1976) theorized that field dependent students need distinct 

cues from the media if the information is to be perceived and acted on. 

Visual display complexity has been shown to have a differential 

effect on academic learning by FID SUbjects. Canelos, Taylor, and 

Gales (1980) found that field dependent subjects were at a learning 

disadvantage when learning from complex visuals. However, field 

independent subjects did not seem to show similar detrimental effects. 

Other research on various media factors influencing learning of 

FID subjects has supported the effectiveness of overcoming the 

disembedding difficulties of field dependent students. Salomon (1972) 

found a motion picture could compensate for ineffective perceptual 



59 

process by providing a model for the learner to imitate. Relatively 

field dependent intern teachers were found to benefit more from video 

modeling than written information, whereas field independent intern 

teachers did as well with the written as the video modeling (Koran, 

Snow, & McDonald, 1971). Color cueing aided field dependent "elementary 

students acquire map reading skills, but the effects were not as great 

for field independent students (Konkiel, 1982). Konkiel concluded that 

the color cueing helped field dependent students to disembed critical 

features of the map from the complex map field. The results of these 

studies indicate that learning via CAlVI should also assist the 

dependent learner to disembed. The content is presented in small steps, 

followed by a question. Upon an incorrect response, the learner is 

informed of the error and the video sequence is re-displayed. This will 

assist learners having difficulty disembedding the information from the 

complex video scene. 

The interaction of field orientation, trait anxiety, and state 

anxiety and treatment conditions of videotape and slide-tape has been 

investigated by Goldsmith (1984). The procedure used is of particular 

interest to this study because a measure of clinical performance skills 

was used. Sterile dressing change performance and proficiency of 55 

nursing student subjects were measured in a skills lab setting 

immediately after receiving the treatment. No significant differences 

were found between treatment groups. No relationship was found between 

the media presentation and the amount of state anxiety, although the 

less state anxiety present, the better the performance. Overall, 
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subjects tended to be field independent, reducing the study's chance at 

reaching any.conclusion on video attributes necessary to compensate for 

less efficient perceptual processing skills in field dependent 

individuals. 

other aspects of media effects with FID learners must be 

researched. Specifically, does active learning coupled with learner 

control have a differential effect on the field dependent or field 

independent learner? Linear video provides a passive non-learner 

controlled learning experience. The CAIVI program, however, provides an 

active learner-controlled experience. 

Learning Styles. Learning style refers to a learner's perceptual 

preferences, sensory partiality, and environmental factors found by the 

learner to be most conducive to learning (Dunn & DeBello, 1981). 

Learning style measurement is concerned with the way people prefer to 

learn rather than what has been learned (Anderson & Bruce, 1979). 

Consideration for learning preference is seen as influencing the 

effectiveness of the learning situation by affecting the motivational 

aspects of instruction (Merritt & Marshall, 1984a). 

The past decade has seen the development of a number of applied 

models which use the learning style construct. Curry (1983) has 

organized these models into two layers: information processing styles 

and instructional preference styles. Information processing models 

approach preferred learning as the intellectual strategy people use to 

assimilate information, whereas instructional preference models approach 

preferred learning as the conditions and modes in which people learn. 
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From these models instruments for measuring learning style preferences 

have been developed. Studies in nursing and allied health have utilized 

primarily two of these instruments, Canfield's Learning Styles Inventory 

(CLS) (1980) and Kolb's Learning Style Inventory (LSI) (1976). The CLS 

is an instructional preference model, while the LSI is an information 

processing model. 

Canfield's Learning Styles Inventory was developed from a model of 

learning style based upon the learner's preference for four sensory 

modes of learning and four conditions under which learning takes place 

in formal instruction situations (Merritt, 1983). The CLS has face 

validity as it is intuitively pleasing to educations, but, as pointed 

out by Sewall (1986), caution must be employed when utilizing the 

instrument. The manual which accompanies the test does not provide 

basic information regarding the psychometric characteristics, including 

reliability and validity. Merritt and Marshall (1984a), in 

investigating reliability and construct validity of the instrument 

scales, identified through factor analysis eight rather than the twelve 

factors specified by Canfield. The lack of reliability makes the CLS 

unsuitable for this study. 

Kolb's LSI was developed from Kolb's experiential model of 

learning (Kolb, 1974). Based upon Piaget's and Dewey's conceptions of 

cognitive development, Kolb proposed a four-step cycle explaining how 

experiences are used to develop concepts, which then serve as guides in 

choosing new experiences. The four steps are as follows: (1) concrete 

experiencing (CE) of events, (2) reflective observation (RO) of these 
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events, (3) abstract conceptualization (AC) of these observations, and 

(4) active experimentation (AE) of these conceptualizations in everyday 

activities, leading back to the concrete experiencing of events (Kolb, 

1974). Based upon this model, Kolb posits two dimensions, the 

concrete-abstract and the active-reflective (Sugarman, 1985). The 

concrete-abstract dimension contrasts specific involvement with tangible 

issues with a detached involvement that requires an analytical approach. 

The active-reflective dimension contrasts an active participation 

involvement with an observational role (Sugarman, 1985; Wunderlich & 

Gjerde, 1978). 

The LSI categorizes learners into four groups based upon the 

experiential model. These groups are accommodators, divergers, 

convergers, and assimilators (Kolb, 1976). Accommodators prefer 

concrete experience and active experimentation. Divergers are 

interested in people and prefer concrete experience and reflective 

observations. Convergers have a practical approach to applying ideas 

and prefer abstract conceptualization and active experimentation. 

Assimilators prefer abstract conceptualization and reflective 

observation, such as formulating theories or hypotheses (Kolb, 1976). 

Kolb's LSI is a self-administered questionnaire using a forced

choice ranking technique. Scores for the four learning style scales are 

obtained by summing the ranks assigned each of the six words that 

comprise the particular scales (Kolb, 1976). Correlation between the 

four learning style scales and total scale scores ranged between .50 and 

.60; each scale correlated negatively with the theoretically opposite 
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scale (Merritt, 1983). Kolb (1976) reports split half reliability 

coefficients on the combination scores of 0.75 to 0.80. Merritt and 

Marshall (1984a) report alpha coefficients of 0.29 to 0.71. Geller 

(1979) and Wunderlich and Gjerde (1978) reported test-retest reliability 

coefficients between 0.72 and 0.84. According to Sewall (1986), the 

major limitation of the Kolb LSI is the ipsative measurement format. 

The LSI is designed to measure the relative strength of each learning 

style in relation to the individual's other learning style preferences. 

Therefore, the scores cannot be compared between subjects since 

individuals with the same learning style type may differ in absolute 

strength of their learning styles (Sewall, 1986). Merritt and Marshall 

(1984b) have developed a Learning Style Questionnaire (LSQ) based upon 

Kolb's learning style theory. The LSQ uses a normative Likert-type 

rating measurement format rather than the ipsative ranking of the Kolb 

LSI, but retains the original adjectives used to describe preferred 

learning. 

For the most part, research in preferred learning styles has been 

limited to predominantly descriptive studies identifying preferences 

based upon demographic or educational/vocational areas. Research using 

the Kolb ipsative form has shown that nurses and nursing students tend 

to have predominantly concrete learning styles of diverger or 

accommodator (Christiansen, Lee, & Bugg, 1979; Laschinger, 1985; 

Laschinger & Boss, 1983). These findings are consistent with Kolb's 

theory that human service disciplines have concrete, people-oriented 

learning preferences. Lassan (1984) found that nursing students were 
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accommodators, whereas registered nurses were divergers. Ramsborg and 

Holloway (1985) administered the LSI to 45 nurse anesthesia students, 

and found that accommodator was the most common rating. They also 

administered the LSI to 25 students on the first day of class. These 

students were found to be predominantly assimilators, only a few 

students were accommodators. Other health care providers have been 

found to be accommodators, including 84% of dental hygienists (Carrier, 

Newell, & Lange, 1982) and 43% of family practice residents (Sadler, 

Plovnick, & Snope, 1978). 

In an often cited study, Plovnick (1975) found that 43% of the 

medical students planning to enter family practice were accommodators. 

However, Plovnick did not classify his subjects according to LSI scores. 

Instead, he assigned the subjects to groups based upon the median values 

for each composite score. In actuality, the overwhelming majority of 

subjects were convergers, but by redefining the scoring, he was able to 

classify the subjects based on the four learning styles into four groups 

of approximately equal size. This classification makes a comparison of 

his study with others based upon Kolb's LSI impossible. Wunderlich and 

Gjerde (1978) administered the LSI to over 200 practicing physicians and 

medical students and found no relationship between learning style and 

car~er choice. They found converger was the most frequently occurring 

learning style among practicing physicians (46%) and medical students 

(56%). The next most common learning style was accommodator (25%). 

These medical practitioners and students therefore preferred less 



concrete learning styles than the nurse pra~titioners and nursing 

students. 
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Results have been different, however, using the Merritt and 

Marshall LSQ. Nur~ing students preferred predominantly abstract 

learning styles (Arnold & Iglesias, 1987), and tended to become 

progressively more abstract from the start of a nursing program to 

graduation (Arnold, 1989). The lack of forced ranking of the Kolb 

version has probably led to these differences between studies using the 

Merritt and Marshall LSQ and those using the Kolb LSI. 

Research into the interaction of preferred learning style and CAr 

is limited. Merritt and Marshall (1985) hypothesized that learners with 

concrete learning styles would prefer to learn via CAl. However, no 

significant differences in learning using CAl were found among the 

preferred learning style subjects using either the Merritt and Marshall 

LSQ (Arnold & Iglesias, 1987) or the Kolb LSI (Nyamathi, Chang, Sherman, 

& Grech, 1989). 

An interaction effect was detected between CLS categories and 

learning to use a stethoscope among CAlVI learners (McNeil, 1987). 

Subjects classified as either concrete sequential or abstract sequential 

had significantly higher scores on cognitive and skill performance than 

learners with different learning styles. 

The results of the research reviewed are too mixed to predict the 

preferred learning styles of the subjects in this study. More research 

is needed overall on the relationship between learning achievement and 

match or mismatch of preferred learning styles and instructional 
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strategies. However, based upon theory, learners with concrete styles 

(divergers and accommodators) should find a match by learning via video, 

and therefore learn significantly better. 

Interaction of Learner Aptitudes 

In looking at the interaction of cognitive styles and learning 

style, research has shown that field independent students prefer an 

active or participative approach to learning, while field dependent 

students prefer a more passive approach (Goodenough, 1976). Field 

independent students tend to favor discovery learning and lectures and 

dislike the lack of flexibility and authoritarian style of programmed 

instruction. Field dependent students prefer to be observers and are 

more susceptible to external reinforcement. They prefer role modeling, 

role playing, programmed instruction, and discussion methods 

(Goodenough, 1976). 

A small, but statistically significant correlation between high 

mindfulness and field independence has been found by Cacioppo and Petty 

(1982). They argue that, although related, the constructs are 

conceptually different. Mindfulness symbolizes the person's ability to 

think about and elaborate learning, whereas FID examines the person's 

ability to think about events either piecemeal or holistically (Cacioppo 

& Petty, 1982). 

The FID construct has also been compared with various other 

learner aptitudes. No significant relationship was found between 

academic success, FID, or Canfield's learning style for allied health 

master's students (Blagg, 1985). Neither was a significant relationship 
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found between FID and mental ability with perform~nce on two types of 

multiple-choice examinations (Bamberg, 1981), nor between FlD and GPA 

(Ostrow, 1986). For both these studies, subjects with higher mental 

ability or GPA did statistically better regardless of FlD category. 

Kissinger and Munjas (1982), however, found a significant relationship 

between FID and academic ability for nursing students. High ability 

field independent students were most successful learning the nursing 

process. The investigators hypothesized that the perceptual functioning 

ability of the field independent subjects was important in the 

assessment and evaluation stages of the nursing process, thus allowing 

these students to excel. 

The learner aptitudes described in this section correspond to the 

three areas identified in the Aptitude-Learning Model of Corno and Snow 

(1986). A large body of research has shown that specific learner 

aptitudes affect learning under certain conditions. Learner aptitudes 

can therefore be considered to be important variables in the testing of 

teaching/learning theories. Review of the literature shows that the 

specific combination of conative/cognitive/affective learner 

characteristics identified for this study has not been studied in 

previous research. 

Learner Aptitudes and Media Design 

Instructional design theorists have offered advice for the best 

design of visual media to meet learner's aptitudes. Winn (1979) reminds 

us that research has shown that the degree to which the mediwn resembles 

reality makes a difference in learning. Visual scenes of the operating 



room with aseptic techniques in practice would therefore be a better 

learning experience than a written description. 

Allen (1975) cautions, though, that video itself is not enough. 

68 

He proposes several design techniques to improve the chances that lower 

ability learners will benefit. These include providing advance 

organizers, calling attention to important points, using color-cueing or 

other techniques for emphasis, providing repetition, asking questions 

and providing feedback, and presenting the information at a slow enough 

pace. Higher ability learners on the other hand benefit from video with 

a rapid pace, condensed presentation, and pres~ntations requiring 

abstract manipulation. Allen concludes that higher ability students are 

bored by video that contains many of the characteristics important for 

the lower ability learner. Therefore, because both the linear and CAlVI 

treatment provide many of the design techniques important for lower 

ability learners, higher ability subjects in this study may be bored, 

leading to lower levels of learning. 

Transfer of Learning 

Another major concern of this study is the transfer of learning of 

cognitive knowledge of aseptic techniques to the performance of a 

clinical skill psychomotor task. This section will discuss research 

related to transfer of learning and the implications for this study. 

Transfer of learning means that the present learning experience or 

performance will influence performance on a subsequent task (Ellis, 

1965). There are three types of transfer: self-transfer, near 
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transfer, and far transfer (Gick & Holyoak, 1987). Self-transfer is the 

mere repetition of learning. Near transfer occurs in situations which 

are highly similar, and far transfer occurs in situations which are very 

different. In this study, self-transfer was measured by the posttest 

and retention tests, near transfer by the learner's performance in the 

operating room, and far transfer with the clinical performance measure. 

The clinical performance measure is considered far transfer because the 

learner must identify that the principles of aseptic technique learned 

within the operating room situation are appropriate to an unrelated 

clinical procedure. 

Transfer of learning can also be considered as vertical or 

lateral. Vertical transfer occurs when the skill or knowledge 

contributes directly to the subsequent acquisition of a superordinate 

task or skill, such as multiplication is a prerequisite to learning long 

division (Gagne, 1967). Lateral transfer occurs when the knowledge is 

generalized over a broad set of situations, such as being able to apply 

the principles of aseptic technique to a variety of clinical situations. 

Transfer research tried to discover in what way and to what extent 

the acquisition of skills or knowledge in one subject or learning 

situation will influence performance or learning in another subject or 

situation (Bigge, 1982). Research into transfer of learning has not 

been concerned with whether it takes place, but rather with what 

conditions engender the greatest amount of transfer. This research 

paradigm is closely aligned with that of the behaviorists. 
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Certain principles of transfer have been identified through 

research. The more components two situation have in common, the greater 

the perceived similarity, leading to the likelihood that transfer will 

be occur (Gick & Holyoak, 1987). Transfer can also be enhanced when 

structurally similar responses are required in both the training and 

transfer task (Ellis, 1965). For example, teaching the syntax of 

computer programming in natural language (English) first, leads to 

greater transfer of learning to programming in the computer language 

syntax (Dyck & Mayer, 1989). The amount of transfer increases with the 

number and variability of examples provided during training (Gick & 

Holyoak, 1983; Homa & Cultice, 1984). A high variability of examples 

generally aids transfer, but may hinder initial learning (Gick & 

Holyoak, 1987). The order of presentation of examples can also affect 

learning and transfer. Similar examples presented first, followed later 

by more varied examples have been shown to optimize learning and 

transfer (Elio & Anderson, 1984). Finally, the use of advance 

organizers has been shown to be effective in promoting delayed retention 

and far transfer (Mayer, 1980). 

Significant transfer of learning has been found between cognitive 

nursing knowledge and completion of case studies (Huckabay, Anderson, 

Holm, & Lee, 1979; Huckabay, Cooper, & Neal; 1977; Huckabay & Roberts, 

1984), although the conditions of transfer have varied. Subjects 

exposed to practice with CAl case studies scored significantly better 

than subjects receiving traditional classroom instruction (Huckabay, 

Anderson, Holm, & Lee, 1979), but subjects receiving traditional 
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classroom instruction scored signifIcantly better on the transfer 

measure than those receiving instruction via verbal mediators (Huckabay 

& Roberts, 1984). 

Tran~fer of learning in medical education was examined by Patel 

and Cranton (1983). The study examined the transfer of learning among 

the cognitive, psychomotor, and affective domains and among three 

clinical disciplines. Results showed that learning was discipline and 

domain specific and no significant transfer of learning occurred among 

the different domains or disciplines. 

The concept of transfer of learning was not originally embraced by 

the cognitive learning theorists as they researched cognition, memory, 

and metacognition, leading to a decline of research into the transfer 

phenomena over the past twenty years. There has been a recent upsurge 

in interest, however, among cognitive learner researchers. According to 

Flushman, research is needed into the individual differences in ability 

to transfer, following the methods of Cronbach and Snow (Flushman, 

1987). Based upon a review of the literature, transfer of learning is 

expected to occur in this study, although no predictions can be made as 

to what type'of learner will have the most transfer. Both the linear 

video and CAlVI have many elements in their instructional design shown 

to enhance transfer. More research is needed, though, in the learner 

characteristics that enhance transfer, especially the transfer of 

concepts into clinical situations. 
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Cost and Time of Teaching Methods 

An additional factor to consider when selecting teaching methods 

such as linear video or CAlVI is cost and faculty time. Initial 

hardware purchase of microcomputers is a major expenditure. However the 

majority of nursing education programs and most hospitals now own 

microcomputers (Thomas, 1985). 

Larson (1982) found CAI simulation costs less than a regular 

skills lab. Schleutermann, Holzemer, and Farrand (1983) found initial 

cost of the CAI program to be more expensive than latent image, but the 

CAt program can be utilized over and over reducing cost per learner to 

below that of the latent image, which must incur costs for supplies each 

time. Olivieri and Sweeney (1980) found it more cost effective to 

evaluate students clinically using a microcomputer. The computer 

program, once developed, can be used repeatedly for large numbers of 

learners, lowering cost per learner. For repetitive tasks, such as 

skills instruction check-off, a faculty member must be used with each 

student, increasing instructional cost. 

Another factor to consider in the use of CAlVI is the best 

utilization of the faculty member, especially in repetitive skills 

teaching. Not only is there the cost to consider, but also the quality 

of instruction is questionable when a faculty member must repeat the 

same skill throughout the day. The computer is a patient instructor, 

allowing each learner as much practice as desired without the fatigue 

that a human instructor will experience (Collart, 1973; Kuramoto, 1978; 
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Levin & Wiener, 1975; Murphy, 1984; Olivieri & Sweeney, 1980). Not only 

is the learner presented with a patient instructor, but a well-written 

computer program allows for individualization, allowing learners to 

progress at individual rates (Bork, 1982; Huckabay, Anderson, Holm, & 

Lee, 1979; Wood, 1976). 

Summary 

The literature reviewed in this chapter highlighted competing 

schools of thought in teaching/learning theories, showing that the 

emphasis of research now is not on what particular teaching method is 

best, but on what elements of instruction via media are most effective 

for specific learner characteristics. Various learner characteristics 

were identified, corresponding closely to the conative, cognitive, and 

affective characteristics of the Aptitude-Learning Model proposed by 

Corno and Snow (1986). 

This literature review showed that the FID of nursing students 

cannot be predicted since studies have shown students to be both field 

dependent and field independent. Since nursing students generally have 

preferred learning styles favoring concrete experiences, they seem. 

likely to benefit from computer learning. Studies have demonstrated 

that higher academic ability nursing students, as evidenced by 

prenursing GPA, perform better on cognitive knowledge nursing tests. 

Studies have also demonstrated no correlation between attitudes towards 

computers and performance. Although transfer of learning has been shown 

to be enhanced through techniques utilized in both the linear and CAlVI 
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programs, ability to transfer the cognitive concepts to clinical 

performance cannot be predicted. No predictabl~ pattern of interaction 

among nursing students' conative, cognitive and affective learner 

aptitudes were discovered. 

The literature review also revealed that the majority of research 

in professional education has been accomplished by simply comparing one 

teaching method to another. The alterative teaching methodologies of 

CAl, linear video, and CAlVI were shown to be at least as effective as 

traditional classroom instruction. 

Based upon the literature reviewed, CAlVI should be more effective 

than linear video for the low ability, field dependent subject. CAlVI 

should be less effective than linear video for the high mindfulness, 

high academic ability subject. Such subjects will perceive the media as 

too controlling and easy, and they will expend less mental effort 

learning. 



CHAPTER 3 

METHODOLOGY OF THE STUDY 

This chapter describes the design of the study, selection of the 

sample population, development of the computer assisted interactive 

video (CAlVI) program, method of data collection, and method of data 

analysis. 

Design of the ~ 
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This experimental study was designed to investigate whether 

specific learner characteristics lead to different learner outcomes for 

beginning baccalaureate nursing students using linear video or CAlVI to 

learn the principles of aseptic technique. Also, this study was 

conceived to study specific conative, cognitive, and affective learner 

characteristics of these sUbjects. Furthermore, this study was designed 

to identify if there is a differential effect between linear video and 

interactive video. Finally, the study was designed to determine if the 

cognitive principles in the lessons transfer to clinical performance. 

In this study learner characteristics included conative, 

cognitive, and affective elements. Conative elements were measured 

through the Witkin Group Embedded Figures test for field dependency/ 

field independency (Witkin et al., 1971) and the Merritt and Marshall 



form of the Kolb Learning Styles Inventory (1985). Cognitive elements 

were measured through cognitive knowledge on a pretest, and general 

cognitive ability measured by lower division GPA. Affective elements 

were measured through the Mindfulness Survey and the Salomon AlME. 

Cognitive learning was measured by a posttest and retention test. 

Transfer of cognitive learning to the clinical setting was measured 

through a Principles of Aseptic Techniques checklist completed once on 

each subject by the clinical instructor after the treatment was 

administered. Two confounding variables were identified and measured: 

amount of time spent on the learning task, and attitude towards CAl. 

This latter variable was measured by the subjects' scores on the Allen 

Semantic Differences Attitudes Towards CAl (Allen, 1986). 

Sample 

The study sample consisted of 67 beginning baccalaureate nursing 

students enrolled in the course in which aseptic technique was taught. 

Criteria for acceptability into the study were: never licensed as a 

registered nurse, first time enrolled in the present course, and 

successful completion of the course at the end of the semester. 

76 

Eligible students were considered to have participated in the 

study if they completed the instructional unit and completed the 

pretest, posttest, and retention test. Participants also had to 

complete all but one of any of the instruments measuring learner 

characteristics. Of the 75 eligible students enrolled during both 

semesters in the course in which surgical aseptic technique was taught, 
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67 participated. Of the eight students who were not considered as 

subjects, reasons for non-participation were as follows: one female 

student refused outright to participate, one male student assigned to 

the CAlVI group did not schedule himself to complete the program, three 

female students scheduled a CAlVI session but did not show up, one 

female student in the linear group did not return her posttest, and two 

males in the linear group did not return the retention test. The high 

participation rate was probably influenced by the fact that the students 

were given class time to participate in all data collection phases. 

The students were recruited during two semesters from the 

University of Arizona, a large Research I university and one of the 

three Arizona public universities.! The College of Nursing has 

baccalaureate, masters and doctoral programs, unlike the other Arizona 

universities. There is approximately an enrollment of 250 undergraduate 

students, with approximately 50 students admitted each semester. The 

courses were taught by teams of faculty members, some of whom do not 

teach clinical. Instruction in aseptic technique at the time of this 

study was taught in the second semester during an II-credit course on 

the care of hospitalized adult patients. Principles of aseptic 

technique are part of the usual surgical rotation curriculum, which 

included caring for patients before, during, and after surgery. 

Clinical experiences were scheduled in the operating room, recovery 

room, and patient rooms. The aseptic techniques principles were taught 

lA second Arizona University was originally included in the study, but 
data collection problems both semesters precluded its inclusion in this study. 



during a day-long operating room orientation held at the College of 

Nursing. The techniques were normally taught via the video tape 

"Fundamentals of Aseptic Technique" by Phyllis Wells (1975). 

Deyelopment Qf ~ CAlVI Proqram 
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The CAlVI program, Fundamentals of Aseptic Technique (Yoder, 

1985), was developed by the investigator from a preexisting linear video 

tape program of the same name (Wells, 1975). This video tape was 

designed, developed, and approved by the Procedures and Practice 

Committee of the Association of Operating Room Nurses (AORN). Because 

of this, the video tape contains accepted stanftards for aseptic 

technique. This video tape was selected by the investigator for 

conversion to a CAlVI program because of the high quality instructional 

design. The concept of contamination by invisible microorganisms is 

difficult to visualize. However, throughout the video tape, color 

coding was used to indicate the difference between a sterile (blue) and 

an unsterile (red) item or area. The video tape also included advance 

organizers of the subsequent content, multiple examples of each 

principle applied in the operating room and clinical setting, and a 

review section. 

However, because the existing videotape program was designed for 

passive viewing, modifications were necessary to convert the linear 

program into a CAlVI. The content of the video tape was analyzed to 

ascertain interactive sequences. Analysis showed that the video tape 

logically broke into four areas: terminology, four principles for 
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establishing a sterile field, four principles for maintaining a sterile 

field, and a brief review of all eight principles. 

To minimize learner fatigue, the CAlVI program was designed to 

require approximately 30-45 minutes to complete. The original video 

tape is 24 minutes in length. The user of the CAlVI program is allowed 

to select the sequence of presentation of the program and to decide 

whether to review or not. Therefore, with the CAlVI design, some 

sections of the video tape might be skipped unless needed for review. 

In addition, the CAlVI program was designed to provide immediate 

feedback, positive reinforcement, and the offer of remediation for 

incorrect responses. Learners control their progress through the 

program and indicate when they are ready to be tested. 

Development of the Basic Aseptic Techniques Test 

The measurement instrument for two of the dependent variables were 

IS-item multiple choice and completion criterion cognitive tests given 

as an immediate posttest and a two-week retention test. In addition, a 

IS-item pretest was used to measure previous knowledge. A test pool of 

fifty items was developed, with five items covering each principle of 

aseptic technique and ten items covering definitions. Each test 

consisted of five questions in each of three areas; these areas are 

definitions, establishing a sterile field, and maintaining a sterile 

field. Completion items were used to prevent the hints found with 

multiple-choice questions used to measure clinical applications (Newble, 

Baxter & Elmslie, 1979). 

-- --~--~-----
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Content validity for the test items was established by the 

two-stage process advocated by psychometricians (Carmines & Zeller, 

1979; Nunnally, 1978). During the first stage, the investigator 

identified the content domain for aseptic technique. A number of 

questions were generated for each of the eight principles and aseptic 

techniques terms. Specific questions were next selected as 

representative of each of the areas for the pretest, posttest, and 

retention test. During the second phase, each question in each test and 

the overall test was evaluated for appropriateness by two nurses expert 

in teaching peri operative nursing (the operating room nursing 

specialty). One expert was in charge of the students' peri operative 

orientation and was responsible for teaching aseptic technique. The 

other expert was an assistant director of education for the Association 

of Operating Room Nurses in Denver, Colorado. Her previous experience 

included teaching peri operative nursing to beginning baccalaureate 

students. The experts agreed completely that the tests contained 

appropriate content for assessing an understanding of the principles of 

aseptic technique. A copy of the pretest, posttest, and retention test 

can be found in Appendix A. 

The reliability of each test was established during a pilot study 

completed during the two semesters preceding this study. Thirty-four 

volunteers completed the pretest and posttest, and 33 of these same 

volunteers completed the retention test. A standardized item alpha was 

run for each test using SPSS-PC. The alpha coefficient for the pretest 

was .8842; for the posttest the alpha coefficient was .8283; and the 
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alpha coefficient for the retention test was .8757. According to 

Nunnally (1978), acceptable alpha levels are within the ranges of .50 to 

.90, dependent upon how the measure is being used. Since the 

reliabilities of the tests developed for this study fell in this range, 

they were therefore acceptable. 

Besides establishing the reliability of each separate test, the 

equivalency of each test to the other had to be confirmed. This 

reliability was established using a parallel forms procedure. Twenty 

students who had already completed the course in which aseptic technique 

was taught were asked to answer scrambled forms of the pretest, posttest 

and retention test. Cross tabulations of the tests were done showing no 

differences. Phi for each comparison was determined: pretest

posttest = .53; pretest - retention test = .53; and post test -

retention test = .60. All phi results show a moderate, yet acceptable 

correlation, therefore the tests can be said to be parallel forms of the 

same instrument. 

Instruments Used 

Each subject completed a Learner Profile, the Witkin Group 

Embedded Figures Test, the Merritt and Marshall Learning Style 

Questionnaire, the Allen Attitude Toward CAl Semantic Differential tool, 

the Salomon version of the Mindfulness Survey, the Fundamentals of 

Aseptic Techniques pretest, the Salomon Amount Invested in Mental Effort 

(AIME) measurement, the Fundamentals of Aseptic Techniques posttest, and 

the Fundamentals of Aseptic Techniques retention test. The pretest, 
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posttest, and retention test instruments were investigator-developed and 

described previously under the section, Development of the Basic Aseptic 

Techniques Test (see page 79). 

The Learner Profile was an investigator-developed one page 

questionnaire designed to collect many of the demographic variables 

needed for the study (See Appendix B). In addition to asking for the 

subject's sex, age, marital status, and ethnic background, the 

questionnaire asked for father's occupation and education to help 

determine the social-economic background of the subjects. 

The Group Embedded Figures Test (GEFT) permits rapid, large-scale 

measurement of field independence/dependence (FID). Simple figures are 

contained within more complex figures. The subject must correctly trace 

with pencil the simple figure. The instrument consisted of a test 

booklet with instructions and three sections. The instructions 

demonstrated how a simple figure is hidden with a more complex figure. 

The first section was a two-minute warm-up consisting of seven figures. 

The next two sections consisted of nine figures each. The sections were 

completed in two five-minute sessions. The score on the GEFT was the 

number of correctly identified figures, and could therefore range from 0 

to 18. Appendix C shows an example of a figure from the GEFT. The test 

booklet is available from Consulting Psychologists Press for a fee. 

Merritt and Marshall (1984b) have developed an alternate version 

of the Kolb Learning Style Inventory using a normative Likert-type 

rating measurement format rather than the ipsative ranking of the 

original (See Appendix D). The test consisted of 40 word pairs. The 
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subject decides which word is more charaeteristic of the preferred way 

to learn. Then the selected word is marked as to the amount of time it 

is generally preferred. The questionnaire is constructed so that ten 

word pairs correspond to each of the four learning styles. A copy of 

the letter of permission to use the Merritt and Marshall Learning Style 

Questionnaire can be found in Appendix E. 

The Attitude Toward CAr Semantic Differential tool consisted of 14 

pairs of words describing CAr arranged on a seven-item Likert scale (See 

Appendix F). The subject placed a mark along the scale based upon how 

closely the word described the attitude. The instrument contained three 

subscales: (1) comfort, (2) creativity, and (3) function. Higher 

scores indicate a more positive attitude towards CAr, lower scores 

indicate a negative attitude. 

The Mindfulness Survey consisted of 25 statements describing 

preferences and attitudes (See Appendix G). The subject circled a 

number from 1 to 5 which most closely described the appropriateness of 

the statement. The instrument has three errors built into it. After 

completion of the 25 items, a second sheet is passed and the subjects 

are asked to comment on the 25 questions. Further points are awarded if 

the subject noticed the errors. The second sheet did not work with 

these subjects. Each time, someone in the classroom would call to 

everyone's attention the errors contained and ask what should be done. 

The score for mindfulness therefore was based only on the 25 questions. 

The higher the score, the higher the mindfulness rating. 



The AIME is a one-page three-question instrument designed to 

measure how much of the total mental capacity the subject thought was 

required to learn the material, and whether the effort expended was 

enjoyable or not (See Appendix H). The AIME is administered after the 

learning activity and represents a self-report by the subject. The 

higher scores represent higher invested effort. 

Protection Qf Human Rights 
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This study was submitted to the University of Arizona, College of 

Nursing Ethical Review Sub-Committee for Human Subjects Research and was 

deemed exempt from full University review by this sub-committee. A copy 

of the letter from the Chairman of the Human Subjects Committee is in 

Appendix I. Request for access to students was obtained. A copy of the 

letter from the Director of Research in behalf of the Access 

Subcommittee of the Research Committee for the University of Arizona is 

in .Appendix J. 

Only students who consented to participate in this study were 

included in data analysis. The purposes of this study were explained to 

all subjects, as was their right to ask questions or to withdraw from 

the study at any point without incurring ill will or affecting their 

grade. The confidentiality of the information obtained from each 

respondent was assured by requesting the subjects not to put their names 

on the questionnaires. The subject's matriculation number was used on 

all instruments to guarantee accurate matching to the subject during the 

various data collection phases. Each matriculation number was replaced 

by the investigator with a subject number. 
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Procedures 

The learner characteristic attributes were measured before 

subjects were assigned to a treatment group. With the consent of the 

course chairman and the faculty member responsible for the perioperative 

orientation, all subjects were administered the instruments during 

scheduled course class time. Because the completion of the instruments 

used to measure these characteristics took over an hour, they were 

administered during two sessions. The Allen Semantic Differences 

Attitudes Towards CAl and the Merritt and Marshall Learning Styles 

Inventory were administered during the course orientation meeting at the 

beginning of the semester. The Learning Profile, Group Embedded Figures 

Test, pretest, and Mindfulness Survey instruments were completed during 

the peri operative orientation one week before the middle of the 

semester. The students did not know to which treatment group they were 

assigned until the second session. Students were told during the second 

session that they would be receiving a Learner Profile with a 

personalized summary of results from the instruments they completed (See 

Appendix K for an example of the Learner Profile). 

Each subject's lower division GPA was obtained from university 

records. To assure that there would be a similar number of subjects 

with lower and higher GPAs, the subjects were divided at the class's 

lower division GPA median into a high ability group and a low ability 

group. Subjects from each ability group were then randomly assigned to 

one of two treatment groups (linear and CAIVl). 
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Subjects in the CAlVI treatment group completed the investigator

developed CAlVI program on Fundamentals of Aseptic Technique. Subjects 

in the linear treatment group viewed the linear video tape Fundamentals 

of Aseptic Technique. An interactive subject received instruction 

individually in the learning laboratory at the College of Nursing via 

the computer and video tape. Linear subjects received instruction as a 

group in a classroom at the College of Nursing via video tape. The 

specific procedures for each group were as follows. 

Interactive Treatment Group 

Each subject in the interactive group checked in with the 

investigator or a research assistant and was escorted to the room 

containing the computer and video equipment. Each subject was provided 

a list of instructions on how to start up the equipment, and the 

assistant remained until the program loaded properly and began. The 

opening credits of the video portion were presented, followed by the 

Human Subjects Disclaimer, which broadly described the purposes of the 

study and how to withdraw if desired. Each individual was then asked to 

enter his/her student matriculation number. Next the CAlVI program was 

presented. The actual time required to complete this section was 

recorded by the computer. Upon completion of the CAlVI part of the 

program, the subject was directed by the computer back to the person who 

had previously assisted him or her in order to see what had been 

learned. The subject completed a pen-and-paper version of the Salomon 

AIME instrument and the lS-item posttest. 
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Linear Group 

Subjects assigned to the linear group were shown the linear video 

tape in the classroom during the scheduled perioperative orientation. 

Previewing activity of the investigator consisted only of informing the 

subjects of the topic of the video tape. The linear video tape was 

shown without interruptions or discussion. Upon completion of the video 

tape, each subject completed the Salomon AIME and the posttest. 

Subjects wanting to know the correct answers were advised that the 

experiment did not permit answering such questions until after the 

retention test in two weeks. 

Two weeks after completing either the CAlVI program or viewing the 

linear tape, both treatment groups completed the IS-item retention test 

before the beginning of scheduled skills laboratory classes. Answer 

sheets for all the questions were present for the subjects to consult 

when the test sheet was handed in. 

Transfer of Learning 

The research design protocol called for all subjects from both 

groups to be measured clinically for the ability to transfer the 

principles of aseptic technique learned through the linear video tape or 

the CAlVI program to the clinical setting. The clinical instructor of 

each subject was asked to complete a checklist on the Principles of 

Aseptic Technique (Appendix L) while observing the subject performing a 

clinical skill requiring aseptic technique. By far the most frequently 

reported approach to the measurement of student clinical performance is 

--- ---------------------------------------
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observation combined with a performance checklist (Waltz, Strickland, & 

Lenz, 1984). The checklist measured adherence and understanding of the 

principles, but did not measure the subject's dexterity in performing 

the skill. Clinical skills requiring aseptic technique include urinary 

catheterization, dressing changes, and tracheostomy care. Because the 

curriculum also provided an operating room experience for the students, 

the research protocol called for a checklist to be completed by the 

supervising operating room nurse for each subject, in addition to the 

clinical measurement provided by the instructor. 

Inter-rater reliability of the clinical instructors ratings was 

attained through the use of a demonstration video tape produced by the 

investigator of a student completing a dressing change while making two 

aseptic technique errors. The clinical instructors viewed the video 

tape with the investigator and scored the performance ~sing the 

checklist. The investigator then reviewed the ratings of the 

performance and discussed with the clinical instructor any differences 

in ratings until 100 percent agreement was reached. Such a procedure 

has been used successfully in the past for establishing inter-rater 

reliability for evaluating students' clinical performance (Loustau 

et al., 1980). 

The clinical instructors were also asked for their academic rank 

and years of teaching experience. Clinical grading has been shown to be 

inconsistent among faculty members (Hayter, 1973; Woolley, 1977). 

Experience teaching clinical subjects may be positively correlated with 

clinical grade; as the teacher's experience increases, the expectation 
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of the student's performance may be less, thereby leading to a higher 

clinical grade. Inexperienced clinical teachers may instead expect the 

student's performance to be on par with practitioners' performances, and 

therefore give lower clinical grades. As Infante (1975) pointed out, 

the education for nursing chiefly differed from education for other 

professions such as teaching, medicine, and social work, in that the 

nursing student usually was given total patient care assignments. Her 

conclusion was that "the idea that the student is not a nurse but is 

learning to be a nurse is often forgotten" (Infante, 1975, pg. 16). 

This possible confounding variable of length of teaching experience was 

therefore measured to improve the interpretability of the clinical 

performance measure. 

Analysis of Data 

The data collected for this study were analyzed to determine the 

sample characteristics, answer the research questions, and test the 

hypotheses. The alpha level of significance was set at .05. Data 

analysis focused initially on descriptive statistics (means and standard 

deviations) of demographic, independent and dependent study variables. 

The equivalency of subjects in each treatment group (linear vs CAlVI) 

was examined with t-tests and chi-square analyses. The appropriate test 

was determined by the level of measurement of the variable of interest 

(Liebetrau, 1983). For the continuous variables, t-tests were utilized, 

and for the categorical variables chi-square analyses were performed. 
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Analysis of the independent and dependent variables began with 

exploratory data analysis (EDA) techniques. The EDA techniques 

complement confirmatory statistics. Confirmatory statistics are not 

resistant to the effects of markedly different scores in the 

distribution. This results in the confirmatory result being 'pulled' 

towards the extreme score. Because EDA techniques are resistant to this 

effect, the main body of the data may be visualized, showing 

relationships not apparent with confirmatory techniques (Hartwig & 

Dearing, 1979). Through EDA techniques, maximum information about the 

data can be achieved (Verran & Ferketich, 1987). 

Any differential effect of the independent learner attribute 

variables between linear video and CAlVI was identified with step-wise 

hierarchial multiple regression analyses of the learner characteristics 

and outcome performance for each treatment group, comparing performance 

at each time-staged regression (i.e. pretest against posttest, retention 

test against pretest). Multiple regression was selected instead of 

ANOVA because not all levels were represented among the nine independent 

variables, which would result in empty cells within an ANOVA, i.e., 

there were no diverger learning style subjects who were highly field 

independent. According to Pedhazur (1982), when cell frequencies are 

unequal and disproportionate, multiple regression is the only 

appropriate method for analysis. 

Differential effects between the dependent variables and linear 

video or CAlVI was examined using a repeated measures ANOVA, with test 

score the repeated measure. Repeated measures ANOVA is the appropriate 
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analysis since it takes into consideration the shared variance between 

the post test and retention test scores of each individual subject 

(Manual for SPSS-PC, 1987). The transfer of aseptic techniques concepts 

to a psychomotor task in the clinical setting was assessed with 

independent t-test. 

The effect of specific learner conative, cognitive, and affective 

aptitudes was determined with t-tests or ANOVAs on each question of 

interest. The presence of aptitude-treatment interactions was assessed 

by creating product vectors of the aptitude variable with treatment 

group and regressing the dependent variable against the aptitude 

variable, product vector, and treatment group. Multiple regression is 

considered superior to ANOVA procedures when some of the independent 

variables are continuous and some are categorical, as occurs in these 

aptitude-treatment interactions (Pedhazur, 1982). 

Limitations 

Six limitations were identified for this study. First, the sample 

was limited to only one professional education group, nursing students. 

Second, only one concept of the many necessary for professional practice 

was taught. Third, the sample was a convenience sample. Although no 

random selection of subjects was employed, random assignment was 

utilized to limit sample error. Fourth, only subjects from one school 

were used, although the original design had called for the use of 

several schools. Fifth, participation by the students was voluntary. 

Students having negative attitudes toward computers might simply have 
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avoided interacting with the computer. This could have skewed the 

results toward positive attitudes and limit the usefulness of the 

findings. Finally, the learner attributes selected were only 

representative of all possible characteristics. Although selection was 

based upon the review of literature, other more salient characteristics 

might be possible. 

External validity has been described as the degree to which the 

results of a study can be generalized to a larger population (Campbell & 

Stanley, 1963). Therefore it is recognized that generalization beyond 

this sample will be possible only to the degree that this group is 

similar to other groups. 

Summary 

This chapter has described the study design, sample, instruments 

used, development of the CAlVI program, development of the basic aseptic 

techniques tests, data collection procedures, and data analysis plan. 

In addition, the procedure for training clinical instructors to perform 

the clinical measurement was described. 
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CHAPTER 4 

PRESENTATION AND ANALYSIS OF DATA 

The data discussed in this chapter are presented in order to test 

the hypotheses formulated for this study. Based upon the theoretical 

considerations for this study, the following hypotheses were formulated: 

1. There will be a statistically significant increase in scores 

from pretest to posttest and pretest to retention test. There 

will be no significant difference between the linear and 

interactive groups on the posttest, retention test, and 

clinical measure. 

2. The significant effects on post test or retention test scores 

will be associated with learner characteristics and not 

treatment group assignment nor length of time spent on 

treatment. 

3. Specific learner characteristics will significantly affect 

posttest and retention test scores of the linear SUbjects: 

high scores on pretest, lower division GPA, field 

independency, mindfulness, and effort expended will have 

positive effects; high scores on enjoyment of effort, or 
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concrete learning styles (diverger or accomrnodator) will have 

negative effects. 

4. Specific learner characteristics will significantly affect 

posttest and retention test scores of the CAlVI subjects: 

high scores on pretest and lower division GPA will have 

positive effects; high scores on mindfulness and field 

independency will have negative effects. 

5. Conative, cognitive, and affective attributes will have a 

significant differential effect with linear video and CAlVI 

scores on the posttest and retention test. Specifically: 

a. Field dependent learners will score lower than field 

independent learners for the linear video treatment group. 

Field dependency will not have a significant effect on the 

CAlVI treatment group. 

b. Linear learners with concrete learning styles (diverger 

and accomrnodator) will score significantly lower than 

CAlVI learners with concrete learning styles. 

c. Lower mindfulness learners will score significantly lower 

than high mindfulness learners for the linear video 

treatment group. Lower mindfulness CAlVI learners will 

score significantly higher than their linear counterparts, 

but high mindfulness CAlVI learners will score 

significantly lower. 

d. Linear learners with higher effort expended but lower 

enjoyment of effort will score significantly higher than 
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linear learners with lower effort expended and higher 

enjoyment of effort. The amount of invested mental effort 

will not affect CAlVI learners. 

e. For the linear video treatment group, higher academic 

ability learners will score significantly higher than 

lower ability learners. Lower academic ability CAlVI 

learners will score significantly higher than their linear 

counterparts. Higher academic ability CAlVI learners will 

score significantly lower than their linear counterparts. 

f. Significant aptitude-treatment interactions will be 

present. 

Subjects 

Of the 67 subjects, 33 were assigned to the linear treatment 

group, and 34 to the CAlVI treatment group. The equivalency of the two 

groups on all demographic, conative, cognitive, and affective 

characteristics were statistically tested. The results of specific 

tests are delineated in Appendix M. To briefly summarize the findings, 

the typical linear subject was a single, Caucasian female 24.1 years old 

without a previous college degree who worked 8.7 hours per week in a 

health related job. The typical linear subject did not have a 

microcomputer at home, but felt "pretty comfortable" using a computer. 

The typical CAlVI subject was a single, Caucasian female 26.6 years old 

without a previous college degree who worked 11.9 hours per week in a 

health related job. The typical CAlVI subject also did not have a 
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microcomputer at home, but felt "pretty comfortable" using a computer. 

It was found that the linear and CAlVI group subjects were equivalent on 

the demographic variables of age, ethnic background, marital status, 

present job, hours worked per week, previous degrees earned, high school 

GPA and standing on graduation, microcomputer at home, computer comfort, 

attitude towards CAl, father's occupation, and highest education level 

attained by father. 

Both linear and CAlVI subjects were found to be equivalent on 

field independency/dependency (FID), preferred learning style, pretest 

score, lower division GPA (LDGPA), mindfulness, and amount of invested 

mental effort (AIME). More subjects were found to be field dependent 

than field independent. The majority of subjects had the abstract 

preferred learning style of converger. overall the subjects did not 

have mastery level on prior knowledge of aseptic technique, and had a 

lower division GPA of 3.1. The subjects were also found to be moderate 

or high on mindfulness. On the AIME subscales, the linear group was 

found to have expended more effort learning, and the CAlVI group enjoyed 

more the effort expended, although neither at a statistically 

significant level. The effort expended and enjoyment of effort expended 

subscales were found to have a statistically significant positive low 

correlation (r = .31). 

The independent variables were selected based upon the conative, 

cognitive, and affective categories of the Aptitude-Learning Model 

(Corno & Snow, 1986). These categories are conceptualized as being 

interrelated, and therefore some correlation between the independent 
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variables in this study was expected. The correlations between these 

variables are shown in Table 1. The absolute value of the correlations 

range from .01 to .46, indicating either very little to low strength of 

the correlation coefficients (Munro, Visintainer & Page, 1986). High 

intercorrelations were therefore not a problem in this study. 

Table 1 

Correlation Matrix of Independent Variables 

Mindfulness LDGPA AIME Learning Pretest 
Style Score 

GEFT .12 .15 -.27* .26* .09 

Mindfulness 1.00 .13 -.06 .03 .21* 

LDGPA 1.00 -.21* .09 .38** 

AIME 1.00 -.01 .46** 

Learning Style 1.00 .16 

* significant at .05 ** significant at .01 

Hypothesis .1 

The first hypothesis to be tested was: There will be a 

statistically significant increase in scores from pretest to posttest 

and pretest to retention test. There will be no significant difference 

between the linear and interactive groups on the posttest, retention 
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test, and clinical measure. A repeated measures ANOVA was used to test 

the hypothesis. 

Posttest scores ranged from 10 to 14 for the linear group, and 

from 11 to 15 for the CAlVI group with a maximum possible score of 15. 

All subjects attained at least a mastery score of 10, but five of the 

CAlVI subjects "topped out" at the highest score possible. 

For the retention test, the linear group scores ranged from 8 to 

15, and the CAlVI group scores from 9 to 15. Both distributions are now 

"topping out", since one linear, and two CAlVI subjects achieved a 

perfect score. Four subjects in the linear group and three in the CAlVI 

group scored below mastery. 

Knowledge of aseptic technique was measured three times during 

this study: before treatment (pretest), immediately after treatment 

(posttest), and two weeks following treatment (retention test). 

Figure 2 shows the means for each treatment group for each test. Based 

on an examination of the graph, both groups showed a sharp increase in 

mean score from pretest to posttest and a small decrease from posttest 

to retention test. The CAlVI group demonstrated a greater increase in 

learning at the post test measure, but also showed a greater decrease at 

the retention measure when compared to the linear group. 

To see if there were statistical differences between the two 

treatment groups on the pretest, posttest, and retention test scores, a 

repeated measures AN OVA was calculated. Post hoc measures included 

testing the means between the: 1) pretest - post test for both treatment 

groups, 2) post test - retention test for both treatment groups, and 



99 

SCORE 

15 r-----------------------------------------------------------~ 

14 .................................................................................................................................................................................. " .................................................................... . 

13 

11 

1 0 .................................................................................. ...... """"""""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ................................... " .................... , 

9 ... " ......................................................... "..... .. ................... " ........................................................................................................................................................ . 

8 ............................................................................................... , ................. " .......................... " ........................................................................................................ . 

6 ~------------~--------------~--------------~------------~ 
o Pretest Posttest Retention 

-*- Linear Group ~ CAlVI Group 

Figure 2. Pretest, posttest, retention test score means by treatment 
group. 

3) the linear and CAlVI groups on the pretest, posttest, and retention 

test. 

Table 2 shows the means of the cells the in repeated measures 

ANOVA. For the linear group, the mean number correct on the posttest is 

3.3 points higher than the pretest, denoting that on the average there 

was a 3.3 question increase in the number correct. The retention test 

mean score showed an average of 3.0 points higher than the pretest, 

again showing an increase of 3.0 questions in the average number 

correct. For the CAlVI group, there was a 5.0 question increase in the 

number correct between the pretest and the posttest. The retention test 
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showed an average gain of 4.1 questions correct over the pretest. The 

difference between the means on the posttest measure showed the CAlVI 

group scored, on average, 1.6 questions higher than the linear group. 

On the retention measure the CAlVI group scored, on average, 1.0 higher 

than the linear group. 

Table 2 

Means of Repeated Measures ANOVA of Test Qy Treatment Group 

Treatment 

Linear (n = 33) 

CAlVI (n = 34) 

Marginals 

Pretest Posttest Retention 

Test 

8.33 11. 69 11.33 

(SO=1. 83) (50=1.19 ) (50=1. 58) 

8.21 13.26 12.36 

(50=2.04) (50=1.11 ) (50=1. 55) 

8.27 12.49 11.85 

Marginals 

10.45 

11. 27 

10.87 

The statistical results of the repeated measures are shown in 

Table 3. The results revealed an F value of 22.84 (p <.0001) for 

treatment effect. The repeated measure (test score) revealed an F value 

of 10.39 (p = .0020). The interaction of treatment and repeated measure 

revealed an F value of 1.92, (p = .1706). This indicates that there was 

a statistically significant difference between the linear and CAlVI 
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treatment. Also, there was a statistically significant difference in 

the repeated measure across tests for all sUbjects. However, there was 

no statistically significant interaction, showing that the trend in the 

tests scores is similar for both groups. 

Table 3 

Repeated Measure ANOVA Comparing Post test and Retention Test Scores 

Qr Treatment ~ 

Source 

Treatment group 

Test scores 

Treatment/score 

F 

22.84 

10.39 

1. 92 

Significance 

.0000 

.0020 

.1706 

Tukey's Honestly Significant Difference (HSD) was used to test the 

significance of the means. Tukey HSD is used for pairwise comparisons 

while preventing alpha slippage from the multiple comparisons (Klockars 

& Sax, 1986). The critical difference for all of these pair-wise 

comparisons at the .05 level was 1.406. Table 4 displays the matrix of 

the difference between the means. Only the comparisons pertinent to 

this study will be addressed. There is not a statistically significant 

difference between the pretest scores of the linear and CAlVI groups. 
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Table 4 

Tukey HSD Matrix of Mean Comparisons 

Pretest Retention Post test Retention Posttest 

Linear Linear Linear CAlVI CAlVI 

8.33 11.33 11.69 12.36 13.26 

Pretest 
CAlVI .12 4.15** 5.05** 
8.21 

Pretest 
Linear 0 3.00** 3.36** 
8.33 

Retention 
Linear 0 .36 1.03 
11.33 

Posttest 
Linear 0 1. 57* 
11. 69 

Retention 
CAlVI 0 .90 
12.36 

* significant at .05 ** significant at .01 

There is a statistically significant difference on the posttest scores 

between the treatment groups, but not the retention test. There is a 

statistically significant difference for both treatment groups between 
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the pretest score and post test scores, and between the pretest and 

retention test scores. There is not a statistically significant 

difference between the posttest and retention test scores for either 

treatment group. In summary, both treatment groups were equivalent on 

the pretest; the CAlVI group had significantly higher scores on the 

posttest, but not the retention test. Both groups showed significant 

increase in scores at both the posttest and retention test measures. 

Clinical Performance 

Transfer of learning was measured through an evaluation checklist 

completed during clinical practice at a hospital. Each clinical 

instructor was asked to fill out one checklist per subject for the first 

clinical event requiring adherence to the principles of aseptic 

technique occurring after the treatment was administered. Faculty 

members were not told which students were assigned to which group, or 

told if a student had not participated in the study. The faculty 

members were occasionally contacted by the investigator as a reminder to 

fill out the forms, or to return them after the semester was over. A 

total of eight different faculty members provided clinical instruction 

across the two semesters. 

Return of the checklists was low, 11 (33%) for linear subjects, 

and 13 (38%) for the CAlVI SUbjects. An additional six checklists were 

returned on students not in the study. Reasons for non-return included 

forgetting to do it and not having an appropriate clinical experience 

requiring the skill. Table 5 lists the academic title of the clinical 

instructors, years of clinical teaching, and number of checklists 
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returned. Because of the small number of returns, further statistical 

analysis of ratings by clinical instructor is impossible. Therefore, 

the differential effect of years of clinical instruction on clinical 

grading cannot be assessed. 

Table 5 

Clinical Instructor Academic Title, Years Teaching Clinical, and 

Number of Clinical Check Lists Returned 

Academic Title Clinical Teaching 

Experience (years) 

Assistant Professor 3.5 

Instructor 2.5 

Instructor 1.0 

Adjunct Lecturer 21.0 

Adjunct Lecturer 4.5 

Adjunct Lecturer 2.0 

Adjunct Lecturer 1.0 

Graduate Teaching Assistant <1.0 

Semester 

1* 

3 

2 

NT 

0 

NT 

NT 

2 

6 

Semester 

2* 

NT 

NT 

2 

4 

3 

2 

NT 

6 

*Totals exceed subjects because of non-participating students 

NT = Not teaching clinical in course that semester 
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Each subject received a checklist to give to the operating room 

nurse observing the student perform the duty of "scrub" nurse during the 

operating room experience. Only one checklist was returned. Some 

subjects were not permitted by the clinical agency to assume "scrub" 

nurse duties, some subjects forgot to give the checklist to the nurse, 

and nurses observing other subjects were adverse to completing the 

checklist. Analysis of operative room performance was therefore 

impossible. 

The clinical performance checklist consisted of ten items which 

might or might not be applicable for the clinical procedure being 

performed. An uniform manner of scoring had to be done to assure 

appropriate comparisons among the checklists. Scoring consisted of two 

points for each item marked yes, one point for each item marked 

"Recognized error & corrected self," and zero points for each item 

marked no. Each subject's score was calculated by taking the total 

number of points accumulated divided by two times the number of 

applicable items. The percentage thus derived was used for statistical 

comparisons. For the linear group the scores ranged from 56 to 81% with 

a mean of 69.64; SD = 8.12. The CAlVI group scores ranged from 56 to 

100% with a mean of 81.92; SD = 14.18. 

The low return on the clinical performance measure causes 

difficulty in the interpretation of any findings. An additional score 

in either direction for either group could change any statistical 

significance. The subjects measured clinically might not be 

representative of the subjects who were not measured. For example, the 
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subjects who were measured might be of different ability than those not 

measured. The linear subjects measured clinically may be from the lower 

ability linear subjects, whereas the CAlVI subjects measured clinically 

may be from the higher ability CAlVI SUbjects. 

To check for the representativeness of the measured subjects with 

those subjects who were not measured clinically, t-tests comparing them 

on each of the independent variables were run. The results, as shown in 

Table 6, showed no statistically significant differences on these 

variables between the subjects measured clinically and those not 

measured clinically. This subset of subjects measured clinically is 

therefore representative of all the subjects in this study in terms of 

FID, pretest scores, lower division GPA, mindfulness, effort expended, 

and enjoyment of effort expended. 

An independent t-test was computed comparing the clinical 

performance scores of both treatment groups. Table 7 shows the result, 

a t value of -2.65 (p = .015), well below the alpha level of .05. The 

mean for the CAlVI group is 12.3 higher than the linear group, 

indicating that on the average the CAlVI group scored 12.3 percentage 

points higher than the linear group, a substantive difference. The 

CAlVI group therefore showed a greater amount of transfer of learning of 

the cognitive principles of aseptic technique to a clinical skill 

performance. 
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Table 6 

T-Test Analyses Comparing Independent Variables QI Subjects Measured 

and Not Measured Clinically 

Variable Measured Not Measured 
Clinically Clinically 

Mean SD Mean SD t-value p 

Linear Group 

FID 9.55 4.50 10.68 4.60 .68 .510 

Pretest 8.18 1.89 8.41 1.84 .33 .746 

Lower Division GPA 2.97 .63 3.23 .39 1.29 .217 

Mindfulness 78.73 11.70 81. 60 8.50 .71 .487 

Effort Expended 3.55 1. 70 3.95 2.10 .61 .549 

Enjoyment Effort 11.55 2.34 11. 32 2.78 -.25 .807 

CAIVI Group 

FID 8.69 4.30 10.48 5.60 1.04 .305 

Pretest 8.54 2.29 8.00 1. 90 -.71 .486 

Lower Division GPA 3.05 .53 3.16 .51 .59 .558 

Mindfulness 79.31 8.67 83.29 11.17 1.16 .254 

Effort Expended 2.85 1.81 3.29 1. 90 .67 .507 

Enjoyment Effort 12.23 3.78 13.09 3.43 .67 .508 



Table 7 

T-Test Comparing Clinical Performance with Treatment Group 

Linear (n = 11) 

CAlVI (n = 13) 

Range 

56 - Sl 

56 - 100 

Mean 

69.64 

B1.93 

SD 

S.12 

14.1B 

t-value 

-2.65 

lOS 

p 

.015 

Based upon these findings, the hypothesis that there would be a 

significant increase in posttest and retention test scores over pretest 

scores was supported. However, the hypothesis of no difference between 

the two treatment groups on posttest, retention test, and clinical 

performance was rejected. The CAlVI group scored significantly better 

than the linear group on the posttest and clinical performance measures. 

Although the small percentage of the sample measured in regard to 

clinical performance casts some doubt on this result. 

Hypothesis 1 

The second hypothesis tested was: The significant effects on 

posttest or retention test scores will be associated with learner 

characteristics and not treatment group assignment nor length of time 

spent on treatment. To test this hypothesis, multiple regression 

analyses were performed to determine the effect the learner 

characteristics, time spent on program, and treatment group assignment 
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had on posttest scores and retention test scores. 

All of the variables used to test this hypothesis were continuous 

variables except for two categorical variables: treatment type and 

preferred learning style. The treatment type variable was entered as a 

dummy variable, using one vector, and a value of 0 for linear, 1 for 

CAlVI. There are four categories for preferred learning style, which 

would require three vectors for dummy coding (Pedhazur, 1982). Using 

dummy coding would result in three variables representing learning style 

being used in the equation, whereas each of the other independent 

variables are represented by only one variable. To prevent this, 

criterion scaling was used for preferred learning style. The mean for 

each of the four categories was used to represent the variable in the 

regression equation (Pedhazur, 1982). 

Posttest 

The effect that the treatment group assignment of linear video and 

CAlVI had with the learner characteristics on the posttest was analyzed 

using step-wise multiple regression. The dependent variable, posttest 

score, was regressed on the treatment group variable and the following 

independent learner characteristic variables: FID, preferred learning 

style, mindfulness, effort expended, enjoyment of effort expended, lower 

division GPA, and pretest score. In addition, the confounding variable 

of time spent on program was used as an independent variable. 

The result of the step-wise multiple regression, as shown in 

Table 8, revealed the only variables to enter significantly were 

treatment group and pretest score. The R squared upon completion of 
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step 2 was .42390 (p < .0001). This regression shows that the variables 

contributing significantly to the posttest scores were the type of 

treatment the subject received and the pretest score. The R squared is 

moderate, indicating that the model does not strongly explain the 

posttest score; other variables not included in this model may 

contribute significantly to posttest score. The other independent 

variables, along with the confounding variable of time, did not 

significantly contribute to the regression equation. Splitting AIME 

into the two subscales did not contribute significantly to explaining 

the model. 

Table 8 

Step-Wise Multiple Regression of Posttest with Both Treatment Groups 

Coefficient R Squared 

Step Variable 
Beta In Signif. Value Signif . 

1 Treatment .56986 .0000 .32473 .0000 

2 Pretest .31508 .0015 .42390 .0000 

3 Learning Style .16206 .0946 .44909 .0000 

In conclusion, the hypothesis that learner characteristics would 

have the most significant effect on the posttest scores was rejected. 
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Although the confounding variable of time was found not to contribute 

significantly to posttest score as predicted, the treatment group 

assignment was the most significant predictor of posttest score. Only 

one learner characteristic, prior knowledge of aseptic technique, as 

indicated by the pretest score, was found to be a significant predictor 

of posttest score. None of the other learner characteristics were 

significant predictors, contrary to the hypothesis. 

Retention Test 

To test the hypothesis in relation to retention test scores, a 

similar step-wise multiple regression analysis was employed. The 

dependent variable, retention test score, was regressed on the treatment 

group variable with the independent learner characteristic variables of 

FID, preferred learning style, mindfulness, effort expended, enjoyment 

of effort expended, lower division GPA, and pretest score. In addition, 

the confounding variable of time spent on program was used as an 

independent variable in the model. 

The result of this step-wise multiple regression is shown in 

Table 9. The only variables to enter significantly were treatment group 

and time spent on program. The R squared upon completion of step 2 was 

.16973 (p = .0026). The R squared is small, indicating a poor fit for 

the model. Other variables not included in the model might be more 

likely to be better indicators of retention scores. This regression 

therefore shows that the variables contributing significantly to the 

retention scores were the treatment group assignment and time spent on 
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program. Time has a negative relationship, indicating that the subjects 

with higher retention test scores spent less time on the learning task. 

Table 9 

Step-Wise Multiple Regression of Retention Test Scores with Both 

Treatment Groups 

Step Variable 

1 

2 

3 

Treatment 

Time 

Enjoy Effort 

Coefficient 

Beta In Signir. 

. 31406 

-.52105 

-.17816 

.0096 

.0224 

.1299 

R Squared 

value 

.09863 

.16973 

.19964 

Signif . 

.0096 

.0026 

.0027 

To verify this impression of a negative relationship between time 

and score, a smooth of the retention test scores for the CAlVI subjects 

was done. Scores for linear subjects were not included because the 

number of minutes spent on the treatment was the same for all subjects 

and the scatterplot for their scores would therefore be a straight line. 

A smooth is an EDA technique used to show greater detail of any 

relationship between two variables represented by a scatterplot. The 

apparent randomness of the plotted points is reduced through a technique 

known as median hinged trace. The median, lower and upper hinges of 
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strips of data points are calculated, and the resultant smoothed point 

of the data is plotted (Hartwig & Dearing, 1979). The result, as shown 

in Figure 3, revealed a negative relationship between retention test 

score and time spent on program. This is consistent with previous 

research that has demonstrated that the academically better students 

score higher but require less time to complete the learning exercise 

(Yoder, 1988). 
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Based upon these results, the hypothesis that the most significant 

effects on retention test score would be learner characteristics was 

rejected. Both treatment group assignment and treatment time spent were 

the most significant predictors of retention score. None of the learner 

characteristics were found to be a significant predictor of retention 

score as hypothesized. 

Hypothesis 1. 

The third hypothesis for this study was that specific learner 

characteristics would significantly affect posttest or retention test 

scores for the linear tape treatment group: high scores on pretest, 

lower division GPA, field independency, mindfulness, and effort expended 

would have positive effects; high scores on enjoyment of effort, or 

concrete learning styles (diverger or accommodator) would have negative 

effects. To test this hypothesis, separate step-wise multiple 

regressions for the posttest and retention test were utilized. 

Posttest 

The dependent variable, posttest score, was regressed on the 

following independent learner characteristic variables: FID, preferred 

learning style, mindfulness, effort expended, enjoyment of effort 

expended, lower division GPA, and pretest score. The result of this 

step-wise multiple regression, as displayed in Table 10, revealed the 

pretest score was the only variable to enter significantly. The 

R squared upon completion of step 1 was .11280 (p = .0560). This 

regression shows that the variable contributing significantly to the 
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posttest scores for the linear group was prior knowledge of aseptic 

technique. The R squared magnitude is small, indicating a poor model. 

The model as explicated is not the best model for describing the major 

contributions to posttest scores. other variables not included in the 

model are more likely to be better indicators of posttest scores for the 

linear video learner. 

Table 10 

Step-Wise Multiple Regression of Posttest for Linear Group 

Step Variable 

1 

2 

Pretest Score 

Learning Style 

Retention Test 

Coefficient 

Beta In Signif. 

.33585 

.25398 

.0560 

.1463 

R Squared 

Value 

.11280 

.17402 

Signif . 

.0560 

.0568 

An analysis similar to that described above was also used to test 

the hypothesis regarding the retention test scores of the linear video 

group. The retention test scores were regressed on the independent 

variables of FlO, learning style, lower division GPA, pretest score, 

mindfulness, effort expended, and enjoyment of effort expended. The 
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findings are in Table 11. The only variable to enter significantly was 

enjoyment of effort expended. Effort expended was close to 

significance. The R squared upon completion of step 1 was .11890 

(p = .0494). Thus the only variable contributing significantly to the 

retention scores for the linear group was enjoyment of effort expended: 

the lower the score on enjoyment of effort expended, the higher the 

retention test score. This is consistent with previous findings by 

Salomon (1983) that enjoyable effort is seen as entertainment, thereby 

leading to less concentration on the learning task. The R squared is 

small, and the model does not reach significance, indicating a poor fit. 

Splitting AIME into the two subscales revealed a relationship which 

would not have be evident if they were combined. other variables not 

included in the model are more likely to be better indicators of 

retention scores for the linear video learner. 

Table 11 

Step-Wise Multiple Regression of Retention Scores for Linear Group 

Coefficient 

Step Variable 

1 

2 

Beta In Signif. 

Enjoy effort -.34481 

Effort expended .34685 

.0494 

.0622 

R Squared 

Value 

.11890 

.21686 

Signif. 

.0494 

.0256 



117 

Based upon the results, the hypothesis that specific learner 

characteristics contribute significantly to post test or retention test 

scores for the linear group was rejected. Only one learner 

characteristic, pretest score, was found to be a significant predictor 

of posttest score. Also, only one learner characteristic, enjoyment of 

effort, was a significant predictor of retention test score. Both of 

these variables did show the expected relationship to score. 

Hypothesis i 

The fourth hypothesis to be tested was that specific learner 

characteristics would significantly affect posttest and retention test 

scores of the CAlVI subjects; high scores on pretest and lower division 

GPA would have positive effects; high scores on mindfulness and field 

independency would have negative effects. Posttest and retention test 

results were analyzed separately with step-wise multiple regression 

analyses. 

Posttest 

The regression model to test this hypothesis consisted of the 

posttest scores regressed on the confounding variable of time spent 

completing the treatment, plus the independent learner characteristic 

variables: FID, mindfulness, lower division GPA, pretest score, effort 

expended, enjoyment of effort expended, and preferred learning style. 

Only one variable entered significantly, pretest scores (see 

Table 12). The R squared upon completion of step 1 was .18496 
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(p = .0111), a small value indicating a poor fit for the model. These 

results supported the expected contribution of prior knowledge of 

aseptic technique as represented by pretest score, but the hypothesized 

contributions of lower division GPA, FID, and mindfulness were not 

supported. 

Table 12 

step-Wise Multiple Regression of Posttest for CAlVI Group 

step Variabl e 

1 

2 

Pretest 

Time 

Retention Test 

Coefficient 

Beta In Signif. 

.43007 

-.18758 

.0111 

.2460 

R Squared 

Value 

.18496 

.22014 

Signif . 

.0111 

.0212 

To test the hypothesis for retention test scores, a model similar 

to the posttest design was used. Once again the dependent variable, 

retention test score, was regressed on the independent learner 

characteristic variables plus time spent completing the treatment. The 

only variable to enter significantly was time, as shown in Table 13. 

The R squared upon completion of step 1 was .12101, (p = .0438), once 

again a small R indicating a poor fit. The predicted contribution of 

-----------------~ -----------------------~ 
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pretest score, lower division GPA, mindfulness and FlO were unsupported. 

Time spent on treatment demonstrates a negative relationship with 

retention test scores, similar to the findings for Hypothesis 1 (See 

Figure 3, pg. 113). This further supports the impression that the 

academically better students score higher but require less time to 

complete the learning exercise. 

Table 13 

Step-Wise Multiple Regression of Retention Test Scores for CAlVI Group 

Step Variable 

1 

2 

Time 

GPA 

Coefficient 

Beta In Signif. 

-.34786 

.29751 

.0438 

.0731 

R Squared 

Value 

.12101 

.20884 

Signif. 

.0438 

.0265 

Based upon the results of these multiple regression analyses, the 

hypothesis that specific learner characteristics would significantly 

affect scores for the CAlVI treatment group is rejected for both the 

posttest and retention test measures. Pretest score positively affected 

posttest score as predicted, but none of the other predicted 

relationships were significant. For retention test scores, the 
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confounding variable of treatment time was the best predictor. The less 

time spent on the program, the higher the retention score. None of the 

learner characteristics measured by the independent variables were found 

to be significant predictors of retention score. 

Hypothesis ~ 

The fifth hypothesis of the study examined the effect of specific 

conative, cognitive, and affective learner characteristics on the 

posttest and retention test scores. Six specific predicted 

relationships were hypothesized. To allow clarity in reading, e~ch 

specific hypothesis will be addressed separately. 

Hypothesis Sa 

The first specific learner characteristic hypothesis tests the 

relationship of the FID construct with learning. It was hypothesized 

that field dependent learners would score significantly lower than field 

independent learners for the linear group; but field dependency would 

not have a significant effect on learning for the CAlVI group. 

To test this hypothesis, subjects were categorized as field 

independent or field dependent based on their GEFT scores. The posttest 

and retention test scores of the two FlD categories in each treatment 

group were then compared using t-tests. The results are shown in 

Table 14. For the linear subjects on the posttest, the t value was -.38 

(p = .705). The t value for the linear subjects' retention test scores 

was .86 (p = .403). These values indicate no significant difference 

between the field dependent and field independent linear subjects' 
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performance on the posttest or retention test. For the CAlVI learners, 

the t value on the posttest was .23 (p = .818), while the t value on the 

retention test was .97 (p = .339). The results indicate that there was 

no significant difference between the field dependent and field 

independent CAlVI subjects in regards to posttest and retention test 

scores. 

Table 14 

T-Tests Comparing FID Categories with Posttest and Retention Test 

Scores 

Variable Field Independent Field Dependent 

Mean SD Mean SD t-value 

Linear Group 

(n = 12) (n = 21) 

Posttest 11.58 1.38 11. 76 1.09 -.38 

Retention Test 11. 67 1.83 11.14 1.42 .86 

CAlVI Group 

(n = 16) (n = 18) 

Posttest 13.31 1.19 13.22 1.06 .23 

Retention Test 12.62 1.40 12.11 1. 68 .97 

p 

.705 

.403 

.818 

.339 

The results of these analyses indicate that only part of the 

hypothesis is supported. No relationship was found between learning and 



FID for CAlVI learners, as predicted. However, the hypothesized FID 

relationship for the linear learners was not found; field dependency 

did not affect the level of learning attained. This relationship was 

similar to that found for the CAlVI subjects. 

Hypothesis 5b 
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The relationship of preferred learning style to posttest or 

retention test score was tested with the next hypothesis. It was 

hypothesized that linear learners with concrete learning styles 

(diverger and accommodator) would score significantly lower than CAlVI 

learners with concrete learning styles. Independent t-test analyses 

were used to compare the preferred abstract learning style subjects to 

treatment group for both the post test and retention test score. 

Table 15 displays the t-values for the posttest and retention test 

scores. The abstract preferred learning style subjects in the CAlVI 

treatment group scored significant higher on the posttest, but not the 

retention test. Only part of the hypothesis is therefore supported. 

The predicted relationship was present for only the posttest measure, 

but not for the retention test. 



Table 15 

T-Tests Comparing Concrete Preferred Learning Styles &y Treatment 

Group with Posttest and Retention Test Scores 

Mean SD t-value p 

Posttest Scores 

Linear (n = 9) 11.22 .83 -3.19 .006 

CAlVI (n = 9) 12.78 1.20 

Retention Test Scores 

Linear (n = 9) 11.33 1.87 -.99 .340 

CAlVI (n = 9) 12.11 1.45 

Hypothesis 5c 
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It was hypothesized that mindfulness would have a differential 

effect on learning at both the posttest and retention test measures. 

Specifically, it was hypothesized that lower mindfulness learners would 

score significantly lower than high mindfulness learners for the linear 

video treatment group. Also, a between group effect was expected: 

lower mindfulness CAlVI learners would score significantly higher than 

their linear counterparts, but high mindfulness CAlVI learners would 

score lower than their linear counterparts. Since all subjects scored 

at either moderate or high mindfulness levels, only two categories of 

mindfulness for each treatment group was possible. Separate ANOVA 
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analyses for the post test scores and retention test scores were 

performed to test this hypothesis. Both within group and between group 

comparisons were made. 

Table 16 displays the results of the ANOVA analysis for the 

posttest scores. The treatment group assignment main effect is 

statistically significant (p < 0001), but the mindfulness category main 

effect is not significant (p = .095). There is not a statistically 

significant interaction present (p = .189) between treatment group 

assignment and level of mindfulness. 

Table 16 

Two-Way ANOVA Comparing Mindfulness and Treatment Group for Post test 

Source df SS MS F Signif 

Main Effects 2 44.79 22.40 17.699 .000 

Mindfulness 1 3.63 3.63 2.870 .095 

Treatment 1 41.57 41.57 32.848 .000 

Interaction 1 2.27 2.27 1. 767 .189 

Residual 63 79.72 1. 27 

To test the hypothesized relationships, the post hoc comparisons 

between the means were performed. Tukey's HSD was selected to test the 

significance of the means. The critical difference for all the pair

wise comparisons at the .05 level was 0.73. Table 17 displays the 
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matrix of the differences between the means of interest. There is no 

statistically significant difference between the lower mindfulness and 

higher mindfulness linear learners. There is a statistically 

significant difference between the lower mindfulness CAlVI learners and 

linear learners. A statistically significant difference between high 

mindfulness CAlVI and linear learners is also present, but not in the 

hypothesized direction. The high mindfulness CAlVI learners scored 

significantly better than the high mindfulness linear learners, contrary 

to prediction. 

Table 17 

Tukey HSD Matrix of Mean Comparisons for Mindfulness Categories and 

Posttest Score 

Lower Mindful 
Linear 
11.64 

High Mindful 
Linear 
11.74 

High Mindful 
Linear 
11. 74 

.1 

** significant at .01 

Lower Mindful 
CAlVI 
12.80 

1.16** 

High Mindful 
CAlVI 
13.63 

1. 89** 
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The relationship between mindfulness category and treatment group 

for retention test scores was next analyzed in a similar fashion. The 

main effect of treatment group assignment has a statistically 

significant F value of 7.04 (p = .010), but the mindfulness main effect 

is insignificant (p = .645). No statistically significant interaction 

effect between mindfulness category and treatment group is present 

(p = .387). 

Table 18 

Two-Way ANOVA Comparing Mindfulness and Treatment Group for Retention 

Test 

Source df SS MS F Signif 

Main Effects 2 17.94 8.97 3.607 .033 

Mindfulness 1 .53 .53 .214 .645 

Treatment 1 17.51 17.51 7.04 .010 

Interaction 1 1.89 1.89 .759 .387 

Residual 63 156.68 2.49 

Tukey HSD was selected to test the differences between the means 

for the hypothesized relationships. The matrix of the comparisons of 

interest is displayed in Table 19. Once again, there are no statistical 

significance between the means of the mindfulness categories for the 

linear learners. However, unlike the posttest results, there are no 
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statistically significant differences between the lower mindfulness 

CAlVI and linear learners. A statistically significant difference 

exists between the high mindfulness CAlVI and linear learners, but not 

in the hypothesized direction. 

Table 19 

Tukev HSD Matrix of Mean Comparisons for Mindfulness Categories and 

Retention Test Score 

High Mindful 
Linear 
11.26 

Lower Mindful 
Linear 
11.74 

Lower Mindful 
Linear 
11.43 

.23 

** significant at .01 

Lower Mindful 
CAlVI 
12.07 

.64 

High Mindful 
CAlVI 
12.58 

1. 32** 

These analyses therefore tested certain predicted relationships 

between category of mindfulness and scores. Only one predicted 

relationship was supported, that lower mindful CAlVI learners would 

score significantly better on the post test than lower mindful linear 

learners. The results also showed that there was no statistically 

significant difference in posttest or retention test scores for linear 



learners when compared by level of mindfulness. Furthermore, the 

expected interaction between treatment group and mindfulness category 

was not supported, as the CAlVI learners scored higher regardless of 

mindfulness category. This particular hypothesis was therefore 

rejected. 

Hypothesis 5d 
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The next hypothesis tested the relationship between the AIME 

subscales and posttest and retention test performance for the linear 

learners. It was hypothesized that the linear learners with a high 

rating on effort expended but a low rating on enjoyment of effort would 

score significantly higher than linear learners with a low rating on 

effort expended but a high rating on enjoyment of effort. The effort 

expended and enjoyment of effort subscales were divided into halves to 

define a low group and a high group. The high effort/low enjoyment 

subjects were compared to the low effort/high enjoyment SUbjects. 

However, there was only one subject who was high effort/low enjoyment, 

compared to 11 subjects who were low effort/high enjoyment. The small n 

of the high effort/low enjoyment cell precludes meaningful data 

analysis. Therefore, the hypothesis could not be tested. 

Hypothesis 5e 

The fifth specific hypothesis to be tested examined the 

relationship between academic ability and posttest and retention test 

performance. It was hypothesized that, for the linear video treatment 

group, higher academic ability learners would score significantly higher 

than the lower ability learners. It was also predicted that the lower 
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ability CAlVI learners would score significantly higher than their 

linear counterparts, but that the higher ability CAlVI learners would 

score significantly lower than their linear counterparts. Because these 

assumptions included both between group and within group comparisons, 

the hypothesis was tested using two-way ANOVAs for both posttest and 

retention test scores. Subjects were categorized as being of lower 

ability if their cumulative lower division GPA was less than 3.0 and of 

higher ability if their GPA was 3.0 or greater. 

The results of the ANOVA for the posttest scores are shown in 

Table 20. The treatment main effect has a significant F value of 16.78 

(p < .001), but the academic ability main effect did not reach 

significance (p = .186). There is not a significant interaction present 

between treatment group and academic ability (p = .263). 



Table 20 

Two-Way ANOVA Comparing Academic Ability and Treatment Group for 

Posttest 

Source df SS MS F 

Main Effects 2 43.48 21.74 16.781 

Academic Ability 1 2.32 2.32 1. 792 

Treatment 1 42.02 42.02 32.442 

Interaction 1 1. 65 1. 65 1. 273 

Residual 63 81.62 1.30 
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Signif 

.000 

.186 

.000 

.263 

The differences between the means for the hypothesized 

relationships was tested using Tukey's HSD. Table 21 displays the 

matrix for the comparisons of interest: 1) high academic ability CAlVI 

and linear groups, 2) low academic ability CAlVI and linear groups, and 

3) high ability and low ability linear sUbjects. The critical 

difference for all the pair-wise comparisons at the .05 level was 0.73. 

There is a significant difference between the low ability CAlVI and 

linear groups, as predicted. There is also a statistically significant 

difference between the high ability CAIVI and linear groups, but 

opposite the direction predicted since the mean for the CAlVI group is 

greater than that for the linear group. There is not a statistically 

significant difference between the means of the two linear groups, 
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contrary to what was predicted. 

Table 21 

Tukey HSD Matrix of Mean Comparisons for Academic Ability Categories and 

Posttest Score 

Low Ability 
Linear 
11.67 

High Ability 
Linear 
11. 71 

High Abil i ty 
Linear 
11.71 

.04 

** significant at .01 

Low Ability 
CAlVI 
12.86 

1.19** 

High Abil ity 
CAlVI 
13.55 

1.84** 

Retention test scores were also examined using the same procedure 

as the posttest scores. Table 22 displays the results of the two-way 

ANOVA. The F value for academic ability is 5.320 (p = :024), whereas 

the F value for treatment group assignment is 8.184 (p = .006). Thus, 

both main effects are statistically significant. However, the 

interaction between academic ability and treatment group is not 

significant (p = .373). 



Table 22 

Two-Way ANOVA Comparing Academic Ability and Treatment Group for 

Retention Test 

Source df SS MS F 

Main Effects 2 29.66 14.83 6.442 

Academic Ability 1 12.25 12.25 5.320 

Treatment 1 18.84 18.84 8.184 

Interaction 1 1.85 1.85 .804 

Residual 63 145.00 2.30 
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Signif 

.003 

.024 

.006 

.373 

Table 23 shows the matrix of the means used for the post hoc 

procedure. The following relationships were tested using Tukey's HSD: 

1) high academic ability CAlVI and linear groups, 2) low academic 

ability CAlVI and linear groups, and 3) high ability and low ability 

linear subjects. The critical difference for all the pair-wise 

comparisons at the .05 level was 0.73. There is a statistically 

significant difference between the high ability CAlVI and linear groups, 

but not in the direction predicted. There are no statistical 

significance with the other two comparisons, contrary to what was 

predicted. 
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Table 23 

Tukey HSD Matrix of Mean Comparisons for Academic Ability Categories and 

Retention Test Score 

Low Ability 
Linear 
11.00 

High Ability 
Linear 
11.52 

High Ability 
Linear 
11.52 

.52 

** significant at .01 

Low Ability 
CAlVI 
11.64 

.64 

High Ability 
CAlVI 
12.85 

1. 33** 

Predicted relationships between academic ability categories and 

posttest or retention test scores were tested with these analyses. Only 

one predicted relationship was supported, that the CAlVI lower academic 

ability learners scored significantly better on the posttest than the 

linear lower academic ability learners. The results also showed that 

there was no statistically significant difference in posttest or 

retention test scores for linear learners when compared by level of 

academic ability. Furthermore, rather than the higher academic CAlVI 

learners scoring significantly less than their linear counterparts as 

predicted, they scored on the average significantly higher. This 



particular hypothesis was therefore rejected. 

Hypothesis 5f 
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The last hypothesis to be tested looks specifically for any 

aptitude-treatment interactions which should be present as predicted by 

the conceptual model. Each of the independent variables representing 

the learner characteristics were examined for the presence of aptitude

treatment interactions. Following the procedures advocated by Pedhazur 

(1982), a product vector for each continuous independent variable was 

created by multiplying the continuous attribute variable by the 

categorical treatment variable. A multiple regression equation was then 

set up for each independent variable as follows. 

Test score = a + bi (learner characteristic) + b2 (product vector) 

+ b3 (treatment group assignment) 

The dependent variable (posttest or retention test score) was regressed 

on the independent variable, product vector, and treatment group. All 

variables were entered in one step, and the product vector was examined 

for significance. 

Table 24 displays the results of the significant t's of the 

product vector for each independent variable. As can be seen, none of 

the product vectors were significant for either the posttest or 

retention test measures. 
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Table 24 

Product Vectors for Independent Variables 

Product Variable Significant t 

Posttest Retention Test 

Effort expended/treatment .2611 .0603 

Enjoyment effort/treatment .8363 .2277 

GEFT/treatment .8524 .7751 

Lower division GPA/treatment .4779 .3198 

Mindfulness/treatment .4779 .2096 

Pretest score/treatment .9067 .7317 

Two-way ANOVAs were utilized to test for aptitude-treatment 

interactions for the categorical variable of preferred learning style. 

As shown in Table 25, the F value was .256 (p = .857) for posttest 

scores. The F value was 2.321 (p = .085) for retention test scores. 

Therefore, there was not a statistically significant interaction effect 

between learning style and treatment group. 



Table 25 

Two-Way ANOVAs Comparing Preferred Learning Style and Treatment Group 

Source F 

Posttest Scores 

Learning Style 

Treatment Group 

Learning Style/Treatment 
Interaction 

1.554 

26.451 

0.256 

Retention Test Scores 

Learning Style 

Treatment Group 

Learning Style/Treatment 
Interaction 

0.105 

9.148 

2.321 

Signif 

.211 

.000 

.857 

.957 

.004 

.085 

Through either product-vector analyses or two-way ANOVAs, each 

independent variable was examined for the presence of an aptitude-
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treatment interaction. Because no interactions were supported through 

these analyses, this specific hypothesis on the presence of aptitude-

treatment interactions was rejected. 

Summary 

This chapter presented the results of testing the five hypotheses 

formulated for this study. Testing of the first hypothesis revealed a 
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significant increase in post test and retention test scores for both 

treatment groups, but the CAlVI group scored significantly higher on the 

post test and clinical performance measure. The first hypothesis was 

therefore rejected. 

The second hypothesis was also rejected when testing disclosed the 

most significant predictor of posttest and retention test scores was 

treatment group assignment (CAlVI). Only two other variables were found 

to contribute significantly: pretest scores on the posttest and time 

spent on program for the retention test scores. A negative relationship 

between time and retention test score was identified, indicating that 

the better student spent less time on the program. 

In testing the third hypothesis, for the linear learner, the only 

significant learner characteristic contributing to post test scores was 

pretest score. However, for the retention score the learner 

characteristic, enjoyment of effort expended, was significant. The 

relationship between enjoy effort expended and retention test score was 

negative. The third hypothesis was therefore rejected. 

The fourth hypothesis predicted that the learner characteristics 

would have significant effects on post test and retention test scores for 

the CAlVI group. The only learner characteristic found to be a 

significant predictor of post test score was the pretest score. For the 

retention test score, the best predictor was found to be time spent on 

program, again with a negative relationship. The fourth hypothesis was 

also rejected. 
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The effects of specific learner conative, cognitive, and affective 

characteristics were tested in the fifth hypothesis. Testing revealed 

that none of the hypothesized relationships between test scores and FID, 

preferred learning style, mindfulness, or academic ability were 

supported. The hypothesis for the AIME subscales could not be tested 

because only one subject matched the high effort/low enjoyment criteria. 

No significant aptitude-treatment interactions between the learner 

characteristics and treatment group assignment were found. 

In summary, data analyses led to the rejection of all the 

hypotheses formulated for this study. The implications of these 

findings and how they compare to previous research findings are 

discussed in Chapter 5. 
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CHAPTER 5 

SUMMARY AND IMPLICATIONS 

In this chapter the study purposes, research design and findings 

are summarized. The implications of this study and suggestions for 

further research are also presented. 

The purposes of this study were to determine whether specific 

learner characteristics were associated with different learner outcomes 

for nursing students using linear video or computer assisted interactive 

video (CAlVI) to learn the principles of aseptic technique. A second 

purpose was to identify if there was a differential effect on learning 

between linear video and CAlVI. The third purpose of this study was to 

determine if treatment method affected the transfer of the cognitive 

principles of aseptic technique to clinical performance. 

Summary of Research Design 

This study utilized an experimental design to measure cognitive 

learning of aseptic technique immediately after treatment and two weeks 

after treatment, and transfer of learning of the cognitive principles to 

a clinical skill. Subjects were assigned to the linear video and the 

CAlVI treatment groups by stratified random assignment, using their 

lower division grade point average. Independent variables covering 



conative, cognitive, and affective learner characteristics were 

measured. Five hypotheses were tested. 
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Data for this study were collected by means of investigator

developed pretest, posttest, and retention test, as well as a clinical 

performance checklist. Learner characteristics data were collected by 

means of the Group Embedded Figures Test (GEFT), Merritt and Marshall 

Learning Style Questionnaire, Mindfulness Survey, and the Salomon Amount 

of Invested Mental Effort (AIME) instrument. In addition, the lower 

division grade point average (GPA) of each subject was obtained. The 

confounding variable of attitude towards computer assisted instruction 

(CAl) was measured using the Allen Semantic Differences Attitudes 

Towards CAl. 

Summary and Discussion of Findings 

The findings of this study will be summarized under four general 

areas: 1) a description of demographic, conative, cognitive, and 

affective learner characteristics; 2) comparison of linear and CAlVI 

learning and transfer of learning; 3) effect of learner characteristics 

or treatment type on learning; and 4) expected relationships between 

learning and learner characteristics. 

Demographic. Conative. Cognitive and Affective Learner Characteristics 

The demographic, conative, cognitive, and affective 

characteristics of the subjects were analyzed and compared by treatment 

groups. Using t-tests and/or chi-square tests, results were equivalent 

for the linear and CAlVI group subjects on the demographic variables of 
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age, ethnic background, job, hours worked, degrees earned, high school 

GPA and standing on graduation, microcomputer at home, computer comfort, 

attitude towards CAl, father's occupation, and highest education level 

attained by father. 

The typical subject in this study was a single, Caucasian female 

25.3 years old without a previous college degree who worked 10.3 hours 

per week in a health related job. She did not have a microcomputer at 

home, but felt "pretty comfortable" using a computer, and had a positive 

attitude towards CAl. 

Many of these subjects did not match the criteria of a traditional 

college student. Almost 30% were over the age of 25, 34.8% had been 

married, and 14.9% had previous college degrees. To give some idea of 

the representativeness of the sample, when compared to CIRP norms for 

students who were first admitted to college in 1987, the subjects' ages 

were higher, and the educational level attained by the subjects' fathers 

was found to be lower (Astin, Green, Korn, & Schalit, 1987). 

In comparing the ethnic background of study subjects to national 

norms, the study subjects contained a smaller percentage of Caucasians 

and Blacks, but a larger percentage of Hispanics (Astin et aI, 1987), 

reflecting the ethnic distribution of the southwest. However, in 

comparing the ethnic background to other groups of baccalaureate nurses 

in the western states, the study subjects were found to have a higher 

percentage of Caucasians and Hispanics, but a smaller percentage of 

American Indians and Asians than the norm (Rosenfeld, 1988). 
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Using a t-test, linear and CAlVI subjects were found to be 

equivalent on GEFT scores for field dependency/independency (FID). The 

majority of the subjects in this study were found to be field dependent. 

Though Witkin, Moore, Goodenough and Cox, (1977) theorized that nursing 

should attract primarily field dependent students because it is 

perceived as a helping profession, only one of the previously reported 

studies of nursing students identified the number of subjects by their 

FID (Goldsmith, 1984). 

Using a chi-square analysis, linear and CAlVI subjects were found 

to be equivalent on preferred learning styles. Eleven of the subjects 

scored as accornrnodators, 7 as divergers, 12 as assimilators, and 35 as 

convergers. Kolb (1976) theorized that human service disciplines such 

as nursing would have the people-oriented learning preferences of 

accornrnodator and diverger. Studies to date using his ipsative form have 

found nursing students to be predominately accornrnodators and divergers 

(Christiansen, Lee, & Bugg, 1979; Laschinger, 1985; Laschinger & Boss, 

1983; Lassan, 1984, Ramsborg & Holloway, 1985), compared to practicing 

physicians and medical students who have been found to be convergers 

(Plovnick, 1975; Sadler, Plovnick, & Snope, 1978). The subjects for 

this study, however, were found to prefer the less concrete styles of 

converger and assimilator, contrary to previously reported studies of 

nursing students. 

This discrepancy is probably related to the differences in the 

Kolb form and the Merritt and Marshall Learning Style Questionnaire. 

The Kolb form uses an ipsative, forced-choice ranking technique, whereas 
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the Merritt and Marshall version uses a normative Likert-type rating. 

Instead of subjects being required to rank order words characteristic of 

them, subjects are allowed to indicate how often each characteristic 

word applies to them. Therefore, when required to rank-order choices, 

learners may prefer concrete over less concrete methods, but in rating 

how often the individual characteristic applies to them, less concrete 

strategies of learning are preferred more often. Such a discrepancy 

might reflect the realities of upper division nursing courses, in which 

a vast amount of information is presented and students must process it 

and apply it to the clinical setting. In fact, using the Merritt and 

Marshall form, Arnold (1989) found baccalaureate nursing students to 

have predominantly abstract learning styles, with concrete learners 

developing abstract styles over the course of the nursing curriculum. 

Whether the discrepancies found between the subjects in this study and 

previous studies are due to psychometric difficulties, instability of 

the learning style construct, or actual differences in this subject 

population require future research. 

Lower division GPA served as the academic ability proxy for this 

study. A t-test demonstrated equivalency between the linear and CAlVI 

group sUbjects. Less than half (38.8%) of the subjects were found to 

have a lower division GPA less than 3.0. Prior knowledge of aseptic 

technique was measured using an investigator-developed pretest. The 

linear and CAlVI groups were compared using a t-test and found to be 

equivalent on aseptic technique knowledge. Nineteen of the subjects 

scored 10 or above indicating current mastery of aseptic technique 
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cognitive knowledge. Therefore before the experiment began, 72% of the 

subjects had insufficient knowledge of the principles of aseptic 

technique. 

A t-test demonstrated no difference between the linear and CAlVI 

groups scores on Salomon's Mindfulness Survey signifying equivalency of 

the groups. Overall, these subjects were found to score in the top two

thirds of the range possible for the instrument. Norms have not been 

developed, but the scores were classified for use in this study as lower 

one-third, low mindfulness; middle one-third, moderate mindfulness; and 

upper one-third, high mindfulness. Most research using this instrument 

has been with children (Salomon, 1987; Salomon & Leigh, 1984), which 

prevents comparison of this study's subjects with a comparable group. 

However, the findings were as expected since anyone with a low 

mindfulness aptitude would be unlikely to have persisted to an upper 

division college level. 

T-tests also demonstrated no differences between the linear and 

CAlVI groups on the AlME or either of its two subscales, effort expended 

and enjoyment of effort expended. Overall, the subjects reported little 

effort expended" and high enjoyment of the effort expended. This is 

contrary to Clark's (1984) proposal that the amount of mental effort 

would be greater for computer use than that measured for television 

(linear viewing). Both treatment media were perceived by the subjects 

as requiring little effort. Although AIME was found to be greater for 

children with high mindfulness (Salomon & Leigh, 1984), the correlation 



between AIME and mindfulness for these subjects was only -.057, 

statistically insignificant. 
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Cacioppo and Petty (1982) found a small, but statistically 

significant correlation between high mindfulness and field independence. 

However, in this study the correlation was .119 (p = .168); therefore 

these subjects did not have a significant correlation between the two 

constructs. 

Comparison of Linear and CAlVI Learning and Transfer of Learning 

The first hypothesis of this study tested the difference between 

the linear and CAIVI groups in learning attained and transfer of 

learning achieved. It was hypothesized that there would be no 

differences between the two groups. The amount of aseptic technique 

cognitive learning attained and retained was compared by treatment type 

via a two-way repeated measures ANOVA.· Through post hoc tests, both 

groups were found to be equivalent on the pretest, to have significant 

learning at both the posttest and retention test measures, and to not 

have forgotten significantly between the post test and retention test 

measures. In comparing the two treatment groups, the CAlVI group was 

found to have scored significantly better on the post test than the 

linear group. Although no significant differences were found in the 

pilot between the computer assisted linear group and the CAlVI group 

(Yoder, 1987), other studies have found that the CAlVI group scored 

significantly better than the linear video group (Fishman, 1984; Sims et 

aI, 1979). The repeated measures ANOVA was utilized to examine whether 

there was a differential ~ffect by treatment group between post test and 
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retention scores. No significant differences were discovered indicating 

that the CAlVI group did not forget significantly more than the linear 

group between the posttest and retention test; similar results were 

found in a previously reported research study by Fishman (1984). 

Although the CAlVI method was found to have produced statistically 

significantly greater learning than the linear method, the substantive 

significance must also be considered. Both groups were found to have 

achieved and retained significant learning. The difference in the means 

between the linear and CAlVI groups was found to be 1.6 questions for 

the posttest, and 1.0 for the retention test. A gain of 1.0 to 1.6 in 

the number correct on a 15 item cognitive test represents a gain in 

knowledge over the pretest levels of 9 to 13 percentage points, which is 

a substantive increase. 

The transfer of learning was assessed through a clinical 

performance measurement. A t-test demonstrated a significant difference 

between the linear and CAlVI groups. The CAlVI group was found to have 

scored significantly better on the clinical performance measurement, 

contrary to some studies which did not demonstrate a significant 

difference (Allen, Devney, & Sharpe; 1985; Edwards & Hannah, 1985), but 

consistent with the results of a study by McNeil (1987). The difference 

in the means between the two groups was 12.28, indicating a 12.28 

percentage point improvement in performance of the CAlVI group over the 

linear group. The substantive significance is difficult to confirm 

because of the many host-environmental factors which enter into the 

occurrence of patient infection as a result of contamination episodes. 



147 

To assure a zero nosocomial infection rate, the ideal minimum score for 

each subject should be 100. 

The number of clinical performance checklists returned were low 

for both groups, only 11 (33%) of the linear subjects, and 13 (38%) of 

the CAlVI subjects were measured. Comparisons of these linear and CAlVI 

subjects with their unmeasured counterparts demonstrated that they were 

representative on each of the independent variables. Caution in 

interpreting the significance of the clinical performance difference is 

still advised, however, because an additional score in either direction 

for either group could have changed the statistical significance. The 

inability of all subjects to be measured clinically within a seven week 

period indicated that a more structured experience should have been 

planned for this study, such as measuring the subjects during skills lab 

practice as has been done in other studies (Goldsmith, 1984; Larson, 

1982; McNeil, 1987). 

It was expected that neither treatment group would be 

significantly better, yet the CAlVI group in this study scored 

significantly better on the posttest and clinical performance even 

though the pilot study showed no significant differences in cognitive 

learning (Yoder, 1987). Furthermore, meta-analytic studies comparing 

one teaching method to another have demonstrated that only the 

Personalized System of Instruction (PSI) method has been be superior 

(Kulik, Cohen, & Ebeling, 1980; Kulik, Kulik, & Cohen, 1979a; Kulik, 

Kulik, & Cohen, 1979b; Kulik, Kulik, & Cohen, 1980). Clark (1984) has 

credited two factors with confounding the results in research using 
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computers to teach: a greater effort of design has gone into the 

computer-taught presentation than the other medium presentation, and/or 

increased student motivation because the CAl presentation is novel and 

exciting. 

The first factor cited probably was not a major element in this 

study. Both the linear and CAlVI treatment entailed the presentation of 

the material visually, the only difference being that the CAlVI 

treatment included interactivity by the computer asking questions and 

providing feedback. The video tape used was the same for both 

treatments and employed excellent instructional design elements, such as 

color coding, advance organizers, and multiple clinical examples of the 

techniques being used. 

The second factor, increased motivation because of a novel and 

exciting presentation was more likely responsible for the increased 

learning of the CAlVI group. It was thought that because the subjects 

were used to learning with CAl that the inclusion of the video tape with 

CAl learning would not constitute enough of a novelty effect. However, 

novelty may have been a factor based upon unsolicited responses of the 

CAlVI subjects after completing the program. The research design for 

this study made no allowances for recording of learner comments. In 

retrospect, it was unfortunate that no provision for recording comments 

was planned, asa number of CAlVI subjects offered them. Reporting of 

these comments was based upon the investigator's recall. All the 

comments received were positive, and included such phrases as "that was 

fun," "I enjoyed that," and "I wish all skills were taught that way," 
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supporting the novelty supposition. Novelty would have caused the 

subjects to pay closer attention to the program, thereby improving the 

amount of deep processing and increased learning and the likelihood of 

retention of facts. 

Finally, a non confounding factor may have been responsible for 

the increased learning. Elements of a medium which distinguish it from 

other media can affect the amount of learning (Salomon, 1979; Salomon & 

Gardner, 1986). The interactivity of the CAlVI might have actually 

contributed to increased learning because it constantly drew the 

subject's attention back to the matter at hand. The forced 

interruptions with questions and feedback could have prevented long 

periods of inattention, improving the amount of deep processing, and 

thereby learning and retention. Although the interactivity was 

controlled for in the previous study (Yoder, 1987), there were 

confounding variables which might have led to increased learning for the 

computer assisted linear group. The use of adjunct questions might have 

improved that group's performance (Brooks & Danserean, 1987). 

Interestingly, the mean score on the posttest was 12.67 for the computer 

assisted linear group, and 12.91 for the CAlVI group in that study, very 

close to the mean of 13.26 for the CAlVI group of this study. 

Learner Characteristics or Treatment Groups Having the Most Effect on 

Learning 

Three hypotheses tested the relationships between learner 

characteristics and treatment groups. The first of these hypotheses 

tested whether the learner characteristics were more predictive of 

....... _ .•...... ---
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cognitive learning attainment than was the treatment group assignment. 

The second of these hypothesis tested the effects specific learner 

characteristics would have on learning via linear video, while the third 

hypothesis tested the effects of specific learner characteristics on 

learning via CAlVI. To test these hypotheses, .three multiple regression 

models were developed. Model I used all subjects and regressed the 

dependent variable, score on test, against all learner characteristic 

variables, the treatment group variable, and time spent learning. Model 

II used linear subjects only and regressed the dependent variable, score 

on test, against all learner characteristic variables. Model III used 

CAlVI subjects only and regressed the dependent variable, score on test, 

against all learner characteristics, and time spent learning. A 

separate regression was performed for post test and retention test 

scores. 

All three models for the retention test score were found to be 

poor fits. Therefore the variables selected for inclusion in this study 

inadequately predicted retention test score. 

For the posttest score, Models II and III, the linear group only, 

and CAlVI group only, were found to be poor fits. This indicates that 

the variables selected for inclusion in this study inadequately 

predicted posttest score for either the linear or CAlVI treatment 

separately. However, Model I, which included treatment type, was found 

to have a moderately good fit for predicting posttest scores. R squared 

for the entire model was .461 (p < .0001). The variables that 

contributed significantly to the model were treatment type and pretest 
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score. The regression showed that the variables contributing most to 

the post test score were CAlVI treatment group and prior aseptic 

technique knowledge. R squared upon completion of the second step was 

.424 (p < .0001). 

The expected result of this study was to identify learner 

complexes, i.e., which type of learner learns best with which method. 

However, learner characteristics measured in this study had no 

significant effect on the learning outcomes, except for amount of 

previous knowledge of aseptic technique. The variable having the most 

powerful effect was treatment group assignment, specifically CAlVI 

treatment. No matter what the learner characteristics were, the subject 

learned more with the CAlVI method. 

Failure to find any significant learner characteristics may be 

explained in four ways. First, the model selected for identifying study 

variables might not have been appropriate. The Aptitude-Learning Model 

of Corno and Snow may not be the appropriate model to use to explain 

learning for college level upper division professional students. By the 

time the learner has reached this level, he or she has developed 

learning strategies that enable survival, learners without such 

strategies have been "weeded out" earlier. 

A second possibility is that the model was appropriate, but other 

learner aptitudes not selected for this study were more pertinent. 

Considerations of time and expense limited the study to two variables 

each for the conative, cognitive, and affective characteristics, 

precluding selection of other possible pertinent variables such as 
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anxiety or locus of control. A corollary of this is the possibility 

that there were many aptitude variables involved and only a combination 

of them contributed significantly, which could not be determined in this 

study because the small sample sizes precluded analyses of three-way or 

higher interactions. 

The third possibility is that the treatment was too short for 

significant relationships to become apparent. Only one cognitive skill 

and subsequent transfer was measured of the many cognitive and 

psychomotor skills necessary to be a nurse. Also, one of the treatments 

was a unique learning event. Even tho~gh CAI is used in most courses in 

the curriculum, nothing else in the curriculum is taught via CAlVI. Any 

relationships between learner characteristics and linear or CAIVI 

effects might have become more apparent if the treatment continued over 

a longer period of time and covered more skills. 

The last possibility is that the study did not preciiely measure 

the independent and dependent variables. The reliabilities of the 

investigator-developed cognitive tests seemed to be adequate, but 

measurement error could have masked differences. The reliabilities of 

three of the independent measures, preferred learning style, 

mindfulness, and AIME are not well established, which also could have 

contributed to measurement error. Also, lower division GPA might not 

have been the best proxy for academic ability. 
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Differential Learning Effects Qf Specific Learner Characteristics with 

Linear and CAlVI Methods 

The differential learning effects of specific learner 

characteristics were tested with the fifth hypothesis of the study. Six 

specific relationships were postulated and tested using t-tests, ANOVA, 

and/or multiple regression. 

Based upon the literature review, it was hypothesized that field 

dependent linear learners would score significantly lower than field 

independent linear learners; but field dependency would have an 

insignificant effect on learning for CAlVI SUbjects. The linear field 

dependent learners were shown to be more strongly field dependent than 

the CAlVI field dependent learners, so any differential effect of field 

dependency ~ver field independency were expected to be enhanced. 

However, in testing the hypothesis via t-tests, no significant 

differences on the posttest or retention test were found between either 

the field dependent linear learner and the field independent linear 

learner, or the field dependent CAlVI learner and the field independent 

CAlVI learner. Although the CAlVI group showed the predicted 

relationship, the linear group did not, which throws doubt upon the 

value of the FlO construct for predicting learning under either 

condition. 

A factor which might have prevented differences from appearing 

between the linear learners was the instructional design of the linear 

video program. The program contains many design features presumed to 



assist the field dependent learner disembed important elements from a 

complex visual scene, such as color coding (Konkiel, 1982), advance 

organizers (Chickering, 1976), and video modeling (Koran, Snow & 

McDonald, 1971; Salomon, 1972). Further research into the effects of 

these particular design elements is warranted. 
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The next hypothesis tested whether linear subjects with concrete 

preferred learning styles would score significantly lower than their 

CAlVI counterparts. The effect of concrete preferred learning style on 

learning was examined for both groups using t-tests. A subject's 

preferred learning style had no effect upon the posttest or retention 

test score. However, only 30% of the subjects had concrete learning 

styles of diverger or accommodator, the styles which theoretically 

should prefer learning via visual techniques (Merritt & Marshall, 1985). 

Further research is indicated on whether a match or mismatch of 

preferred learning styles and instructional strategies is important in 

teaching professional education students. 

Based upon review of the literature, it was hypothesized that for 

the linear group, higher mindfulness subjects would perform better than 

lower mindfulness subjects. It was further hypothesized that lower 

mindfulness CAlVI learners would score higher than their linear 

counterparts, but higher mindfulness CAlVI learners would score worse. 

All subjects in the study scored either in the moderate or high range of 

mindfulness. Two-way ANOVAs were utilized to compare moderate 

mindfulness linear learners with high mindfulness linear learners. No 

------_ ... _--_. 



differences were identified for either the posttest or retention test 

scores. 
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High mindfulness CAlVI subjects scored significantly higher than 

moderate mindfulness subjects on the posttest, contrary to the 

prediction that high mindfulness subjects would find CAlVI too 

controlling and therefore learn less. No differences in the retention 

test scores were noted between the two CAlVI mindfulness categories. 

A multiple regression equation regressing the dependent score 

against the variables of treatment type, mindfulness, and the product 

vector of treatment/mindfulness revealed no interaction effect. The 

predicted aptitude/treatment interaction therefore did not exist in 

these SUbjects. The mindfulness instrument has been used mainly with 

learning of grade school children (Salomon, 1987; Salomon & Leigh, 

1984). Mindfulness may not be an appropriate learner characteristic for 

upper division professional education students; the lack of low 

mindfulness learners in this study produced relative homogeneity on this 

measure. 

Based upon theory, it was hypothesized that the amount of invested 

mental effort would affect learning for the linear group. Specifically, 

it was hypothesized that the linear learners with a high rating on 

effort expended but a low rating on enjoyment of effort would score 

significantly higher than linear learners with a low rating on effort 

expended but a high rating on enjoyment of effort. 

The AIME score is contingent upon the perceived difficulty of the 

media. If college students demonstrate the same relationship identified 



in grade school children (Beentjes, 1987; Salomon, 1983; Salomon & 

Leigh, 1984) then the linear video would be perceived as too easy 

resulting in decreased learning as a result of lower AIME. Analyses 

were performed using two subscales of AIME, effort expended and 

enjoyment of effort expended, because it was hypothesized that they 

would have a differential effect. 

This hypothesis could not be tested because only one linear 

subject was found to have scored in the high effort/low enjoyment 

category. Eleven subjects were found to have scored in the low 

effort/high enjoyment category, the hypothesized entertainment group. 
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Although not tested as part of this hypothesis, Clark (1984) had 

proposed that the scores on the AIME would be greater for CAl learners 

than for linear learners. When comparing the two groups on the AIME 

variable as part of the equivalency of independent variables in this 

study, the groups were found to be statistically similar, indicating it 

may not be a viable construct for college students. Further research is 

warranted to determine the proportion of upper division professional 

education students considering learning situations as high effort with 

low enjoyment. 

A second part of this hypothesis predicted that for linear 

learners, higher academic ability learners would score better than lower 

academic ability students, but that lower academic ability CAlVI 

learners would score better than their linear counterparts. Using a 

lower division GPA of 3.0 as a guideline subjects were categorized into 

high and low ability groups. Two-way ANOVAs were utilized to compare 
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posttest or retention test scores of the two ability groups. Lower 

ability linear subjects scored the same as higher ability linear 

subjects on both the posttest and retention tests. A differential 

effect was present for CAlVI subjects. Higher ability CAlVI learners 

scored significantly better than lower ability CAlVI learners. Yet the 

lower ability CAlVI learners still scored significantly better than the 

lower ability linear learners. It had been expected that CAlVI would be 

perceived by high academic ability subjects as too controlling, thereby 

less effective, but for these subjects, CAlVI enhanced learning. The 

novelty of the experience may have prevented the predicted response in 

the higher ability CAlVI subjects. 

Implications 

The implications of this study will be discussed from three 

perspectives. The first is the implication for inclusion of CAlVI in 

professional education curricula. The second is the implication of the 

conative/cognitive/affective characteristics of nursing students on the 

development of appropriate learning experiences and the measurement of 

student outcomes. The third implication is the measurement of transfer 

of learning in clinical performance. 

The findings of this study have implications with respect to 

curriculum planning. The rising popularity of CAlVI, along with an 

atmosphere that if you are not computer literate, you are behind the 

times, may lead to the adoption of CAlVI without adequate planning. 

Computers alone are not sufficient to teach. Instruction via computers 



must also be accompanied by well planned teaching and curriculum 

development efforts. Factors to consider before adoption of CAlVI 

include effectiveness, cost, and appropriateness. 
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The CAlVI treatment in this study was found to be an effective 

teaching method, as had been demonstrated in previous research (Allen, 

Devney, & Sharpe, 1985; Edwards & Hannah, 1985; Fishman, 1984; McNeil, 

1987; Sims et aI, 1979; Yoder, 1987). The CAlVI treatment provided both 

statistically and substantively significantly greater cognitive learning 

when compared to other teaching methods (Fishman, 1984; Sims et al., 

1979). Unlike other studies, however, this study investigated the 

transfer of that cognitive learning to clinical performance. The 

transfer of learning was also found to be significantly higher for the 

CAlVI treatment. The effectiveness of CAlVI as a teaching method for 

cognitive and clinical skills is therefore supported by both this study 

and other studies. 

A conclusion of the superiority of CAlVI over linear video cannot 

be reached on the basis of this study. A major threat to external 

validity, novelty (Campbell & Stanley, 1963) might have led to greater 

gains in the cognitive knowledge and clinical performance, just because 

CAlVI was new and different to these learners. The results of the pilot 

(Yoder, 1987) in which no differences were shown between the computer 

assisted linear and CAlVI groups give support to the presence of 

novelty. The novelty effect could have been controlled for by having 

both groups use the computer, as was done in the pilot study. However, 

only one CAlVI station was available and the large number of subjects 
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who had to undergo the treatment in a short period of time precluded 

both groups from using the computer during this study. A decision to 

select CAlVI based upon superiority of method should be deferred until 

further research confirms or refutes the functioning of novelty in 

similar situations. 

Table 26 

Comparison of Projected Costs for Linear and CAlVI Delivery of 

Instructional 

Treatment 

Linear 
(100 
students/ 
year) 

CAlVI 
(100 
students/ 
year) 

Unit 

Faculty 

Time 

(average 

$26,OOO/yr 

salary) 

$.16/ 
student 
(1/2 hr 
video tape) 

CAlVI 

Hardware 

( amortized 

over 3 yrs) 

$4.66/ 
student 

CAlVI 

Software 

(amortized 

200 uses/ 

tape) 

$1. 25/ 
student 

Cost 

per 

student 

$0.16/ 
student 

$5.91/ 
student 
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The expense of CAlVI must be weighed when considering its use in 

the curriculum. The cost of the computer/video interface necessar~ for 

the CAlVI was $1400, and the aseptic techniques CAlVI diskette/video 

tape program was available commercially for $250. Projected costs of 

linear vs CAlVI delivery of the principles of aseptic technique are 

shown in Table 26. Only the specific costs directly related to the 

differences in the delivery of linear video and CAlVI were calculated, 

rather than a complex analysis. Thus overhead costs, such as routine 

maintenance, were not included. Neither were the costs of the computer, 

monitor, and video tape players which the school already owned. Linear 

instruction is considerably cheaper because presently one instructor is 

present in the classroom while the video tape plays. However, as can be 

seen, the greatest cost in the CAlVI delivery is the hardware. If the 

hardware is utilized more, such that the aseptic technique CAlVI 

utilized but one week of hardware time, then the cost per student 

decreases to $.50 per learner, still more than linear delivery, but 

within an acceptable range. The granting of CAlVI stations to nursing 

programs by the Fuld Foundation will further lower the cost of 

instruction via CAlVI for nursing education. If similar trends occur 

for other professional education disciplines then hardware costs would 

not be a major factor in deciding to use CAlVI. 

The last implication for curriculum planning is the appropriate 

use of CAlVI. The program for this study represented an example of a 

stage one use of computers, to do familiar tasks better (McCarter, 

1978). The CAlVI program taught the same content which had been 
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previously taught via the linear video program. In deciding whether to 

use stage one CAlVI programs, considerations of faculty expertise and 

time are pertinent. A CAlVI program developed by a nationally 

recognized content expert can provide content instruction which might 

not be available from current faculty, With the proliferation of 

specialization among all professions, and the concentration on narrow 

research topics, it has become more and more difficult for faculty to 

stay current on every aspect of the broader professional area. The use 

of CAlVI programs could provide instruction by national content experts 

and reduce class preparation time of faculty. 

This study did not focus on the stage two uses of CAlVI, the use 

of computers for new tasks (McCarter, 1978). An identified strength of 

CAlVI is the ability to simulate life-like situations (Bork, 1982). 

Simulations using pen-and-paper or CAl are less life-like than CAlVI 

presentations. During pen-and-paper or CAl simulations, information is 

provided the learner via reading, so the simulation must describe all 

the pertinent variables of the simulation, or provide prompts from which 

the learner queries for information. However, clinical skills require 

observational skills which must be brought into focus without verbal 

prompts. A written simulation may describe the status of the 

intravenous (IV) drip, which serves as a prompt to check the IV rate. 

Yet when a visual scene is provided the same learner through CAlVI, the 

IV may go unnoticed while the learner concentrates on the sight of a 

gaping wound. Simulations of this sort via CAlVI could replace 

situations which would be too dangerous for the professional student or 



162 

patient/client. simulations via CAlVI might also be used to provide 

rare experiences, unusual situations, or even to assure uniform learning 

situations. In nursing education, for example, as the acuity levels 

(level of illness coupled with complexity of care required) of 

hospitalized patients rise, it is difficult to provide appropriate 

learning experiences for beginning students. 

An unexpected discovery of this study was the unavailability of an 

appropriate skill by which to measure the clinical performance of the 

student within a seven week time frame. This points to the need for 

more learning of professional skills by the students outside of the 

hospital setting. Important skills can be taught via CAlVI and 

practiced in skills laboratories to the point where the student is 

proficient. Then through measures designed to assure far transfer of 

the learning, the faculty help the students apply them in clinical 

situations. 

Finally, the use of CAlVI might be considered appropriate in 

nursing education to allow students to become familiar with and 

comfortable using computers. Not only is computer literacy coming to be 

viewed as a vital part of nursing competency (Sylvia & Neuman, 1988), 

but future directions in licensing registered nurse graduates include 

testing via CAlVI situations. students without experience with the 

technology will be at a disadvantage in such testing situations. 

In summary, recommendations to include or exclude CAlVI in 

professional education curricula cannot be justified based upon the 

findings of this study alone, but circumstances are forcing nursing 



163 

education to do so. Although consideration must be given to financial 

and faculty resources, the unique teaching qualities of the CAlVI media 

and the opportunities for their use must be studied. 

The findings of this study also have implications with respect to 

the development of appropriate learning experiences based upon 

conative/cognitive/affective characteristics of students, and 

measurement of student outcomes (Hutchings, 1989). The inability to 

identify which learner characteristics enhance learning via video or 

CAlVI was a major deficiency in this study. None of the findings in 

this study were strong enough to recommend the inclusion of learner 

characteristics as part of learning outcomes. However, the elucidation 

of these characteristics can provide direction for future research. 

Generalizations of the results of this study to other populations 

should be undertaken cautiously. The identified characteristics for 

subjects used in this study were not consistent with findings on subject 

characteristics from other research studies. Whether this represents a 

difference in the subjects of this study, or a deficiency in the 

measurement of the constructs remains to be tested. The learning 

attained as a result of these characteristics may therefore also be 

different. The implications are based, though, on an assumption that the 

findings of previous research provide a basis for interpretation of 

current findings. 

Strongly field dependent, strongly field independent, and subjects 

neither strongly field dependent nor field independent were found in 

this study. The lack of difference in learning achieved by these 
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subjects raises questions as to the significance of using FID as a 

measure of ability to learn via linear or CAlVI for college age 

students. An adequate measurement needs to be developed to determine 

methods to help field dependent students disembed and to help field 

independent students develop strategies for meeting psychosocial needs 

of clients. 

The subjects in this study were found to have abstract preferred 

learning styles, contrary to subjects in other reported research. 

Teaching strategies allowing the learner to have a practical approach to 

applying ideas or generating hypotheses from data collected are 

hypothesized in the literature to be preferred by such learners. 

However, the results of this study seriously question whether the 

preferred learning style is a viable construct because of the 

inconsistency of measurement and the lack of validation that learning 

improves with a matching of styles to the learning situation. 

The expected relationship of increased learning with high academic 

ability was identified, but not with as strong an effect as expected. 

This could be because the study involved only one situation. Also, the 

grade of the learners was not affected by performance on the tests, 

which could have attenuated the effects of academic ability. Without 

the specter of a grade, higher ability students might not have put forth 

as much effort, and lower ability students affected by test anxiety 

might have performed better. In fact, the majority of subjects reported 

low mental effort exerted on learning from,both methods. 
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The subjects of this study were found to be moderate to high 

mindfulness showing a tendency to engage in meaningful thinking. 

Teaching strategies engaging the learner in thinking would be beneficial 

for these learners. However, the absence of low mindfulness subjects 

raises doubts regarding the discriminatory power of the mindfulness 

construct to differentiate between learners at this level. 

Finally, the AIME did not induce a broad range of responses from 

these subjects, but was the major contributor to success on the 

retention test for the linear group. Further research with AIME and 

professional education students needs to be done before AIME can be 

accepted or rejected as a workable construct. 

The third implication from this study is that transfer of learning 

can be measured from cognitive learning in clinical performance. Very 

little recent research on transfer of learning is available, especially 

the transfer of cognitive knowledge to clinical performance. This study 

has shown that the learning of cognitive concepts transfers to a 

ctinical skill. The correlation between posttest score and clinical 

performance was .6279, significant at .014 level demonstrating a 

moderately significant relationship between cognitive learning and the 

transfer of learning to the clinical setting. There are a number of 

limitations associated with this study that may restrict the 

generalizability of the findings to other populations. Only the 

performance at first clinical situation requiring transfer was measured; 

not tested was the length of time the transfer effects are maintained. 

There also was no check on the strategy used during transfer, so it is 
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not known what aspects of the cognitive knowledge were transferred. 

Also, the anxiety level of the subject during the clinical performance 

was not assessed which could have interfered with transfer. Because the 

cognitive tasks and clinical performance were part of a typical clinical 

course, it would be expected that the findings on initial learning and 

transfer to clinical would generalize to a variety of clinical 

situations. 

Research on transfer of learning is noticeably lacking in 

professional education areas. For the most part, transfer of learning 

issues have concentrated on micro-issues, such as best placement of 

reinforcement, or best method of presenting examples. Further research 

in the professional fields is especially indicated on how to enhance 

transfer of cognitive knowledge to clinical situations, and what 

compensatory guidance from the faculty is necessary to assist students 

who lack the skills to make the transfer. 

Recommendations for Future Research 

Broad recommendations for additional research have been made 

previously in this chapter under discussion of findings and 

implications. This section will focus on specific recommendations. 

This study was limited to students from one baccalaureate nursing 

program. It is recommended that a similar study be conducted including 

students from several different programs, both baccalaureate and 

associate degree nursing. A replication of this study could strengthen 

the present findings, indicating whether CAlVI continues to have a 
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differential effect. 

The inclusion of a larger subject population would also make it 

possible to investigate the effectiveness of CAIVI on different 

subgroups, such as minority students, or students of specific ages. 

Because of the small number of subjects in this study, only six minority 

students were in each group, preventing a separate analysis of 

performance. 

Future research needs to be conducted to establish whether the 

CAIVI effect seen in this study represented a novelty effect. It is 

recommended that a study be conducted which will include more skills 

taught via CAlVI and/or linear. The subjects could serve as their own 

controls by receiving instruction via both methods for several different 

skills. 

The clinical performance transfer of learning requires further 

research. Additional studies could be designed using other content and 

media to help identify the critical elements of clinical transfer. For 

example, does teaching the elements of critical thinking and decision

making transfer to the ability to make clinical diagnoses? 

Additional research is also needed regarding learner 

characteristics and the interaction of these characteristics with 

various media. other characteristics not measured in this study, such 

as the cognitive styles of leveling/sharpening or convergent/divergent 

thinking, should be examined. studies should not be limited to one 

learning event, but should encompass many related learning activities to 



further enhance the chances of finding differences among learner 

characteristics. 

168 

To continue research into the interaction of learner 

characteristics and interactivity, CAlVI need not be used. The 

development or purchase of CAl programs is less expensive than CAlVI 

programs, yet CAl is as interactive. Research studies could be designed 

using subject matter not requiring visual learning. 

To obtain enough subjects, and to help contain costs, the 

recommended research studies could be accomplished in collaboration with 

other schools. Schools which have developed CAlVI programs could be 

identified through the Fuld Foundation, or the Association for the 

Development of Computer-Based Instructional Systems (ADCIS) interactive 

video special interest group. Programs could then be shared among the 

participating schools. 

Finally, research should be directed to include other disciplines. 

Additional studies should be designed to measure concepts and skills 

necessary for other professional education students, not just nursing. 

Research on the teaching and learning of professional skills is needed 

in all areas. 
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APPENDIX A 

PRETEST, POSTTEST AND RETENTION TEST 

Pretest 

Establishing ~ Sterile Field 

Before opening a sterile package, check the expiration date, the 
integrity of the package, and for evidence of (moisture. strike 
through. strike thru) 

Once removed from the bottle, what part(s) of the bottle cap is 
(are) considered sterile? (none) 

The sleeves of a gown ~ is) considered sterile. 

Gowns are considered sterile in front, from (shoulder) 
level. 

to table 

The top of the sterile drape over the patient is considered 
(sterile) 

Maintaining ~ Sterile Field 

sterile persons contact only (sterile) areas. 

When changing places, sterile persons should move (face to face. 
back to back. .QI. facing each other) 

A bacterial barrier perforated by a sterile instrument is 
considered (unsterile. contaminated). 

Sterile fields left unguarded (are not. aren't) 
sterile. 

considered 

The surgery has been delayed, so you and an assistant carefully 
cover the prepared sterile back table with a sterile cover. You 
remove the sterile cover 45 minutes later. The back table is now 
considered (unsterile. contaminated). 

Definition of Terms 

The term "strike through" means: 
a. Contact with anything that is unsterile 
b. The time required to penetrate a sterile barrier 

* c. Penetration of a bacterial barrier by fluid 



The term "sterile" means: 
a. The process by which an article is made free of 

living microorganisms 
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* b. The absence of microorganisms in reference to the 
conditions necessary to prevent infection whenever 
the patient's skin or mucus membrane is broken or a 
body cavity is entered. 

c. A condition achieved by mopping floors, changing 
clothes, wearing a mask over nose and mouth. 

The term "bacterial barrier" means: 
a. The process that kills all living microorganisms on 

or in an item. 
* b. Any material that keeps microorganisms from corning 

in contact with a sterile item. 
c. Methods used to create and maintain a sterile field. 

The term "contaminated" means: 
a. Organisms capable of producing disease. 

* b. An item that is no longer considered sterile. There 
mayor may not be microorganisms present. 

c. Contact with anything that is unsterile. 

The term "clean" means: 
a. Any material that keeps microorganisms from corning 

in contact with a sterile item. 
b. The absence of microorganisms in reference to the 

conditions necessary to prevent infection whenever 
the patient's skin or mucus membrane is broken or a 
body cavity is entered. 

* c. A condition achieved by mopping floors, changing 
clothes, wearing a mask over nose and mouth. 
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Posttest 

Establishing ~ Sterile Field 

Any perforation in a sterile package results in ( contamination) 

Once the package is opened, the edges of sterile containers are 
considered (unsterile) 

In what order should you 
pull open the numbered flaps 
of this sterile 
package? (2,1,3,4 or 2,3,1,4) 

Package r \ 2 / I 1\_1 3 
1 14 \ \ 
\ 1 

You \ __ 0 __ I 

Gowns are considered sterile in front, from shoulder to 
level. 

Tables are sterile at (table) level. 

Maintaining ~ Sterile Field 

Unsterile persons contact only (unsterile) areas. 

(table) 

When passing items between sterile and unsterile areas, accidental 
contact can be avoided by maintaining a (safety margin, safe 
distance) 

You are the "scrub nurse" and have donned sterile gloves and gown. 
You reach over the sterile mayo stand to retrieve an instrument 
the surgeon needs. The sterile field of the mayo stand is now 
considered (sterile) 

A perforated bacterial barrier is {unsterile, contaminated}. 

The contents of a sterilized, muslim-wrapped package dropped on 
the floor are considered (unsterile, contaminated). 

Definition of Terms 

The term "sterile field" means: 
a. Any material that keeps microorganisms from coming 

in contact with a sterile item. 
b. The absence of microorganisms in reference to the 

conditions necessary to prevent infection whenever 
the patient's skin or mucus membrane is broken or a 
body cavity is entered. 

* c. Created by placing a bacterial barrier over an 
unsterile surface. 

----- ------------.------- _ .. - . -_._._-------------



The term "aseptic technique" means: 
a. Any material that keeps microorganisms from coming 

in contact with a sterile item. 
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* b. Methods used to create and maintain a sterile field. 
c. The absence of microorganisms in reference to the 

conditions necessary to prevent infection whenever 
the patient's skin or mucus membrane is broken or a 
body cavity is entered. 

The term "sterilization" means: 
* a. The process that kills all living microorganisms on 

or in an item. 
b. Methods used to create and maintain a sterile field. 
c. Any material that keeps microorganisms from coming 

in contact with a sterile item. 

The term "shelf life" means: 
a. Methods used to create and maintain a sterile field. 
b. The process that kills all living 

microorganisms on or in an item. 
* c. The time required for a bacterial barrier to lose 

its effectiveness as a barrier. 

The term "unsterile" means: 
a. Organisms capable of producing disease. 

* b. Any item that has not been sterilized or an item 
that is no longer considered sterile. There mayor 
may not be microorganisms present. 

c. Contact with anything that is not sterile. 



Retention Test 

Establishing s Sterile Field 

The shelf life of a package will 
impermeable the wrapper. 

{increase} 
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the more 

Before opening a sterile package, check for evidence of strike 
through, the integrity of the package, and the expiration date. 

In what order should you 
pull open the numbered flaps 
of this sterile 
package? {4.2.3.1 or 4.3.2.1} 

Package : \ 4 I : 
: 2\_1 3 : 

I : II \ : \ 
\ :_1 __ \_: I 

You \ __ 0 __ I 

The back of a wrap-around gown {is not. isn't} 
sterile. 

considered 

If a bacterial barrier drapes down the sides of a surface, what 
partes) of the barrier is(are) considered sterile? ~ Qnlyl 

Maintaining s Sterile Field 

You are "scrubbed in" and passing instruments to the surgeon. You 
dropped a clamp on top of the bacterial barrier placed over the 
patient. Before anyone can say anything, you pick up the clamp. 
Your glove is now considered sterile 

You are the "circulating nurse" and have not donned sterile gloves 
or gown. You reach your arm over the back table and using a 
sterile forceps, pick up an instrument needed by the surgeon. The 
back table is now considered {unsterile. contaminated}. 

You are "scrubbed in" and begin to feel faint and dizzy. You go 
and sit down on a stool near the wall. You are careful to only 
touch the stool and wall with the back of your gown. You are now 
considered {unsterile. contaminated}. 

You spill sterile normal saline on the sterile drape placed over 
the patient. The drape is now considered {contaminated. 
unsterile} . 

You spill sterile water over the back table. The drape covering 
the back table is backed with impermeable plastic. The back table 
is now considered sterile 



Definition of Terms 

The term "strike through" means: 
* a. Penetration of a bacterial barrier by fluid 

b. Contact with anything that is unsterile 
c. The time required to penetrate a sterile barrier 

The term "sterile" means: 
a. The process by which an article is made free of 

living microorganisms 
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* b. The absence of microorganisms in reference to the 
conditions necessary to prevent infection whenever 
the patient's skin or mucus membrane is broken or a 
body cavity is entered. 

c. Created by placing a bacterial barrier over an 
unsterile surface. 

The term "bacterial barrier" means: 
a. Methods used to create and maintain a sterile field. 
b. The process that kills all living microorganisms on 

or in an item. 
* c. Any material that keeps microorganisms from coming 

in contact with a sterile item. 

The term "aseptic technique" means: 
a. Any material that keeps microorganisms from coming 

in contact with a sterile item. 
* b. Methods used to create and maintain a sterile field. 

c. The process that kills all living microorganisms on 
or in an item. 

The term "sterilization" means: 
* a. The process that kills all living microorganisms on 

or in an item. 
b. Methods used to create and maintain a sterile field. 
c. The absence of microorganisms in reference to the 

conditions necessary to prevent infection whenever 
the patient's skin or mucus membrane is broken or a 
body cavity is entered. 
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All of the following information will be reported as group 
characteristics of the subjects for this study. Individual reporting of 
subjects will not be done. 

Your age: Sex: M / F Your marital status: 

Ethnic background: Hispanic 
Black 
Asian/Pacific Islander 
American Indian or Alaskan Native 
Caucasian 
Other 

Number of hours per week that you work: 

Your job: 

Do you have any other degrees? __ If so, in what and what degree? __ 

Do you have a microcomputer at home? 

How comfortable do you feel using a microcomputer? 
Not at all 
Somewhat - I can use it in a limited manner 

__ Pretty comfortable - I can usually make it do what I 
want 

I feel like an expert 

Your father's occupation (Mark area which applies): 
__ Professional 
__ Executive/Managerial 
__ Clerical/White Collar/Technical/Sales 

Skilled Worker 
Unskill ed Worker 

===== Farmer/Rancher 
__ Armed Forces 
__ Other (Specify) 

Highest education achieved by your father: 
__ 8th grade or less 
__ Some high school 
__ Completed high school/high school equivalency 
__ Some college 
__ Graduated from college 

Attended graduate or professional school 
Attained advanced degree(s) 



176 

APPENDIX C 

EXAMPLE OF FIGURE FROM GEFT 

Simple figure on right is embedded in complex figure on left. 
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APPENDIX D 

LEARNING STYLE QUESTIONNAIRE (LSQ) 

The word to the left 
is characteristic of you. 

The word to the right 
is characteristic of you. 

<------- A --------- B --------- C --------- D ---------- E --------> 
Generally Over Half About Half Over Half Generally 
[most of the time the time the time [most of 
the time] the time] 

1. spontaneous A - B - C - D - E questioning 

2. observation A - B - C - D - E participation 

3. reserved A - B - C - D - E demonstrative 

4. sensing A - B - C - D - E thinking 

5. premonition A - B - C - D - E reason 

6. active A - B - C - D - E reserved 

7. participation A - B - C - D - E observation 

8. watching A - B - C - D - E acting 

9. observing A - B - C - D - E doing 

10. deliberative . A - B - C - D - E reason 

11. acting. .. A - B - C - D - E reflecting 

12. perceptual .. A - B - C - D - E intellectual 

13. perform A - B - C - D - E examine 

14. emotional A - B - C - D - E rational 

15. consider ..... A - B - C - D - E impulsive 

16. operative . A - B - C - D - E watchful 

17. reason ....... A - B - C - D - E hunch 

18. impulsive A - B - C - D - E planning 

19. produce . A - B - C - D - E watch 



The word to the left 
is characteristic of you. 
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The word to the right 
is characteristic of you. 

<------- A --------- B --------- C --------- D ---------- E --------> 
Generally Over Half About Half Over Half Generally 
[most of the time the time the time [most of 
the time] the time] 

20. witness A - B - C - D - E exhibit 

21. feeling. A - B - C - D - E thinking 

22. ponder A - B - C - D - E do 

23. involved A - B - C - D - E distant 

24. analytical A - B - C - D - E emotional 

25. intuitive A - B - C - D - E reasoning 

26. careful A - B - C - D - E emotional 

27. logical A - B - C - D - E sentimental 

28. perception A - B - C - D - E reason 

29. thinking A - B - C - D - E instincti ve 

30. hunch A .. B - C - D - E logical 

31. passive A - B - C - D - E active 

32. doing A - B - C - D - E watching 

33. view .. A - B - C - D - E execute 

34. resolving A - B - C - D - E feeling 

35. reflecting A - B - C - D - E performing 

36. intellectual A - B - C - D - E emotional 

37. reflective A - B - C - D - E productive 

38. evaluative A - B - C - D - E sensitive 

39. solve A - B - C - D - E reflect 

40. exercise .. A - B - C - D - E view 
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PERMISSION LETTER FOR LSQ 
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AT 
CIIlCAGO 

Oepanmonl 01 Mcclcal·Surgical NUlSllly 1M C 802, 
Collego 01 Nursing 
845 SoulIl Daman AvenuD. 711l Floor 
C~icago. illinoIS 60612 
(312, 996-7900t:m) '11 t.. - T<f'd ( 

September IS, 1988 

TO: 

FROM: 

Marianne E. Yoder \ .. , 
Sharon l. Merritt, Ed.D., Rtl )J\ 

SUBJECT: Learning Style Questionnaire, 1985 

A sample copy of the form you requesteJ is enclosed. Permission is 
granted for you to use the form under the following conditions: 

1. The instrument is used only for' your research project. 

2. Use of the instrument and all relevant publications by Dr~ 
Marshall and I are correctly cited in your research. 

3. If the questionnaire is used as part of the instrumentation for 
your research, the section containing the LSQ is fully cited 
with authors' names and addresses, and the following phrasei 

"Permission granted to Marianne Yoder for exclusive 
and sole use in her dissertation research project." 

4. Upon completion of the study, ~Ie receive a copy of the 
LSQ raw data and demographics collected in your studi. 

5. If publication(s) result(s) from your study, we receive full and 
complete credit as authors of the LSQ. 

6. Reprint(s) of article(s) that include(s) discussion of results 
using the LSQ are forwarded to us. 

Your agreement to these conditions for use of the LSQ is indicated 
by your signature below and return of this form to Dr. Merritt at the 
address above. Upon receipt of the signed form a copy of the 
scoring instructions will be forwarded to you. 

SIGNATURE: ______ ..... _. ___ ....... _ ._ ..... _ ..... __ . __ 

NAME:_"!!~~_~;~!~ .. ~: ... y.<III<·1' 

ADDRESS: ________ . ____ . ___ ..... ____ ._ .. _ ... _____ _ 

-----_ ... _. -------- -.. - ._ ... _------_._-.- .. _--

TITLE OF. PROPOSED R[SfARCII:~~.!J.~'L!!.L.!:£.!!.!'.!!!·.L.£!!'!!rJ!c ter i~ lies 
and Llnear or Inlero", iv(' Vidcn nn r.n~nil ivn J(II<lw1nc\gc lind . 

. Trlllltlrl'l' "r 1.(';,,"i"J: I" 1'1'''' i< p. 
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APPENDIX F 

SEMANTIC DIFFERENCES IN ATTITUDES TOWARDS CAl 

Directions: The purpose of this questionnaire is to measure the meaning 
that computer assisted instruction has for you. This is NOT a test: 
there are no right or wrong answers. 

You are being asked to rate "computer assisted instruction' by marking 
an "X" in ONE of the spaces between each pair of adjectives which best 
describes your feelings or opinions. 

Computer Assisted Instruction 

Rigid : __ : __ : __ : __ : __ : __ : __ : Flexible 

Useful : __ : ___ : __ : __ : __ : __ : __ Useless 

Stimulating : __ : __ : __ : __ : __ : __ : __ : Boring 

Meaningless : __ : __ : __ : __ : __ : __ : __ : Meaningful 

Pleasant : __ : __ : __ : __ : __ : __ : __ : Unpleasant 

Valuable : __ : __ : __ : __ : __ : __ : __ : Worthless 

Creative : __ : __ : __ : __ : __ : __ : __ : Unimaginative 

Impersonal : __ : __ : __ : __ : __ : __ : __ : Personal 

Efficient : __ : __ : __ : __ : __ : __ : __ : Inefficient 

Inappropriate : __ : __ : __ : __ : __ : __ : __ : Appropriate 

Comfortable : __ : __ : __ : __ : __ : __ : __ : Uncomfortable 

Nonthreatening : __ : __ : __ : __ : __ : __ : __ : Threatening 

Overpowering : __ : __ : __ : __ : __ : __ : __ :Easy to control 

Time-saving : __ : __ : __ : __ : __ : __ : __ :Time-consuming 
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APPENDIX G 

MINDFULNESS INSTRUMI!NTic Number _____ _ 

THERE ARE NO RIGHT OR WRONG ANSWERS TO THE QUESTIONS ONLY 
HONEST OR DISHONEST ONES. Please respond as honestly as you can to ALL 
questions. 
Next to each question you have a scale of 5 intervals. PLEASE CIRCLE 
THE NUMBER THAT BEST DESCRIBES YOU IN YOUR DAILY LIFE, NOT NECESSARILY 
AS A COLLEGE STUDENT. 

# 1 = item totally fails to describe you: ! 1 ~ item is a poor 
description of you: # 3 = item is an irrelevant description of you: 
# 4 = item is a fair description of you: # 5 = item is a very good 
description of you 

1. I would prefer complex to simple problems 
1 2 3 4 5 

2. I like to do things, not to think a lot about the doing 
1 2 3 4 5 

3. I like to have the responsibility of handling a situation that 
requires a lot of thinking 

1 2 3 4 5 

4. Thinking is not my idea of fun 
1 2 3 4 5 

5. I would rather do something that requires little thought than 
something that is sure to tax my thinking abilities 

12345 

6. I find satisfaction in deliberating hard and for long hours 
12345 

7. If somethin~ is familiar to me and there is no reason to really 
consider lt anew I don't think about it too much 

12345 

8. I only think as hard as I have to 
12345 

9. I prefer to think about small, daily projects to long-term ones 
12345 

10. I would rather have fun than have a good time 
1 ·2 3 4 5 

11. I like tasks that require little thought once I have learned them 
12345 

17. I really enjoy a task that involves coming up with new solutions to 
old problems 

1 2 3 4 5 



182 

13. I don't trust the first solution that comes to my mind: I prefer 
to think of something else 

1 2 3 4 5 

14. Learning new ways of doing old things does not excite me very much 
1 2 3 4 5 

15. I prefer my life to be filled with puzzles that I must solve 
1 2 3 4 5 

16. Even when I do mundane things I think a lot about how I do them 
12 3 4 5 

17. I notice many unimportant details in my surrounding 
1 2 3 4 5 

18. I would prefer a task that is intellectual, difficult, and 
important to one that is equally important but does not require 
much thought. 

1 2 3 4 5 

19. I feel relief rather than satisfaction after completing a task that 
required a lot of mental effort 

12345 

20. It's enough for me that something gets the job done: I don't care 
how or why it works 

12345 

21. I concentrate my attention on those things that really require it, 
not to every little nonsense around 

12345 

22. I usually end up deliberating about issues even when they do not 
affect me personally 

1 2 3 4 5 

23. I always work hard to find a new perspective on familiar things 
12345 

24. I am often amazed at how mindless I can be 
1 2 3 4 5 

25. I an often tempted to put more thought into a task than the job 
requires for its completion 

12345 
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APPENDIX H 

AMOUNT OF INVESTED MENTAL EFFORT (AIME) 

Imagine that the container below holds the sum total of your mental 
capacity. For different tasks you use different amounts of that 
capacity. For example, tying your shoes probably requires a very small 
portion of your entire mental capacity. On the other hand, suppose you 
were stranded on a deserted island in the middle of the Pacific Ocean. 
You knew a boat would be corning by within the next two weeks. However, 
in the meantime, you must find food, fresh water, lodging, and a way to 
signal the boat when it passes by. This situation would probably 
require a great deal of your mental capacity. 

100~ 

90% 
80% 
70% 
60% 
50% 
40% 
30% 
20% 
10% 

How much of your total mental capacity did you use on the tasks in 
today's session? please draw a line across the container to indicate 
the amount of your mental capacity used in the session today. In 
addition, please answer the questions at the bottom of the page in 
reference to today's session. There are no right or wrong answers. 
Please answer as honestly as you can. 

How much did you think about the way you learned aseptic techniques? 

1 2 3 4 5 6 7 8 9 
1----1----1----1----1----1----1----1----1----1 
None A very 
at all great deal 

Learning aseptic techniques must have demanded some mental effort from 
you. How pleasant or unpleasant was the effort? 

1 2 3 4 5 6 7 8 9 
1-----1-----1-----1-----1-----1-----1-----1-----1-----I 
Very Very 
Unpleasant Pleasant 
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LETTER OF PERMISSION FROM HUMAN SUBJECTS 

THE UNIVERSITY OF ARIZONA 
T U C SON, A R I Z 0 N A 8'721 

COLLEGE OF NURSING 

January 22, 1988 

Marianne E. Voder, R.N., M.S. 
Acting Director, learning Resources Center 
University of Arizona, College of Nursing 
Tucson, Arizona 85721 

Dear Ms. Voder: 

The Access Subcommittee of the Research Committee has approved your request for 
access to second tenn students for the purpose of completing your project 
entitled "The Effects of the Interaction of learner Characteristics with linear 
or Interactive Video on Cognitive Knowledge and the Transfer of learning of 
AseptiC Technique." Since your Human Subject's request has been processed and 
approved and that letter Is on tile, we have direct evidence of Institutional 
Review Board Approval which Is essential prior to proceeding. 

In order to facilitate your access to second tenn nursing students, we 
recommend that you contact Dr. Rose Gerber to dlscuss your plans for 
recruitment. In addition, we will notify Dr. Gerber of our approval and Intonn 
her of your Intent to proceed. We wish you success In this research endeavor 
and will look forward to receiving a summary of your results for our records. 

Sincerely your:; ~ 

~~~~ .. ~ 
linda R. Phillips, Ph.D., R.N., F.A.A.N. 
Director of Research 

lP/ms 
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IlI\TE: 
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APPENDIX J 

STUDENT ACCESS LETTER 
THE UNIVERSITY OF ARIZONA 
TUCSON. ARIZONA 85721 

COLLEGE OF NURSINO 

Ms. Marianne E. yoder 

Linda R. phillips, PhD, RN, _(IP 
Director of Research 

January 11, 1988 

a.man Subjects Review: The Effects of the Interaction of Learner 
O1aracteristic:s with Linear or Interactive 
video on Cbgnitive Knowledge and the 
Transfer of Leaming of Aseptic Technique 

Ycur project has been reviewed and approved as exatpt fran university review by 
the Q:lllege of Nursing Ethical Review Subcx:mnittee of the Research CX:mnittee 
and the Director of Research. A consent fOllll with subject signature is not 
required for projects exenpt fran full university revi~. Please use only a 
disc1a.irrer fotmat for subjects to read before giving their bral consent to the 
research. The a.man SUbjects Project Approval Follll is filed in the office of 
the Director of Research if you need access to it. 

We wish you a valuable and st1nu1ating experience with yc:ur research. 

llU'/ms 
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APPENDIX K 

EXAMPLE OF STUDENT LEARNER PROFILE SUMMARY 

Learner Characteristics Prepared for # 

Dear Student: 

This is a summary of your learning characteristics as indicated by 
the way you filled in the various instruments earlier this semester. I 
wish to thank-you again for participating in my study. The instruments 
which provided your learner characteristics have been used by many 
different people, but you may not think that the summary which follows 
is descriptive of you. I am always interested in students' comments on 
the research they participate in. If you feel that any of the following 
do not accurately describe you, please feel free to write me and explain 
why it does not. My address is: 

Marianne Yoder, RN, MS 
University of Arizona 
College of Nursing 
Tucson, AZ 85721 

Thank-you again for your participation. 

Sincerely, 

Marianne E. Yoder 



187 

Preferred Learning Style 

Preferred learning style is the way you prefer to learn rather 
than whether it is effective or not. The Learning Style Questionnaire 
you completed, consists of 4 scales, 1) concrete experience, 2) abstract 
conceptualization, 3) active experimentation, and 4) reflective 
observation. The explanation of each scale is as follows: 

Concrete experience is charact~rized by a receptive, experience
based approach to learning and implies the involvement in and 
domination by one's immediate experiences. You tend to be 
empathetic and "people-oriented," find it easier to learn from 
your peers of a similar style. 

Abstract conceptualization is characterized by an analytical, 
conceptual approach to learning and relies heavily on logical 
thinking and rational evaluation. You tend to withdraw from 
worldly experience into the realm of ideas in order to explore 
concepts based on previous experiences. You are less "people
oriented" and have an orientation toward symbols and things. You 
find it easier to learn in a structured setting with an emphasis 
on theory and systematic analysis. You become frustrated at the 
"discover" approach to learning and receive little benefit from 
exercises and simulations. 

Active experimentation is characterized by an active, "doing" 
orientation to learning. You rely heavily on experimentation and 
testing the implications of your hypotheses. Your best learning 
occurs when it involves activities such as projects, homework or 
small-group discussions. You are more likely to dislike passive 
learning situations. 

Reflective observation is characterized by a tentative, impartial 
and reflective approach to learning. You prefer learning 
situations which allow you to take the role of an objective 
observer. You excel in interpreting experimental data once it has 
been collected and probably prefer the lecture format to other 
forms of instructional strategies. 

Your two dominant scales (i.e. the two scales you scored highest 
on) determine your preferred learning style. Your preferred learning 
style was found to be: 
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Field Independence/Dependence 

Field Independence/Dependence (FlO) was measured by the booklet in 
which you found the hidden figure. FID deals more with the way you 
conceptually organize the environment, not how much knowledge you have. 
Fro is measuring your ability to "disembed" or find an item hidden in a 
more complicated field. If you can easily disembed, you are considered 
field independent. If you have difficulty disembedding, you are 
considered field dependent. There are advantages to each. 

A field dependent individual tends to have more social and 
interpersonal skills than a field independent individual because 
environmental cues are relied on. A field dependent person may 
have difficulty analyzing information because of inability to structure 
information or to recognize relevant information. A field dependent 
person relies on others or external referents for standard setting. 
Reliance on social-environmental cues is an asset when providing 
psychological support for patients and families. The tendency to rely 
on others for direction and decision making could be a problem in a 
crisis. 

A field independent individual is more impersonal, has more 
analytical abilities and can identify relevant information for problem 
solving and use internal standards for decision making. Reliance on 
analytical thinking is an advantage in problem-solving. The tendency to 
rely on analytical thinking can prevent the field independent person 
from providing adequate psychological support for patients and families. 

In actuality, many adults are neither strongly field dependent or 
strongly field independent. If you scored around the mid-point of the 
scale, you have characteristics of both dependency and independency, 
meaning you have both social and interpersonal skills and analytical 
skills. 

You scored as: 

Mindfulness 

The Mindfulness instrument measured to what degree you rely on 
automatic versus purposeful thinking and doing. If you function 
automatically, it means you tend not consciously think about what you 
are doing, even in new situations or when solving a problem. You rely 
on techniques already learned in new situations and react automatically, 
even when it is inappropriate. 

If you scored average on the mindfulness instrument, it means you 
rely on rote or automatic functioning in routine, already learned 
situations. In new situations, or when solving a problem you actively 
gather the information necessary for a choice to be made. The solution 
you reach is not always the same old response. 

- --------------------------------------- --------------
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If you scored as high it means you tend not to rely on functioning 
automatically, even in routine situations. You prefer to reexamine and 
reevaluate the material at hand, and withhold the first way of 
responding. You prefer problems and situations that are mentally more 
demanding, and prefer working alone rather than in teams to come up with 
a solution. You must be careful not to expend too much energy and 
effort "re-inventing the wheel" in routine situations. 

You scored on the Mindfulness instrument as: 

Attitude Towards Computer Assisted Instruction 

The Attitude Towards Computer Assisted Instruction (CAl) 
instrument consisted of overall-feeling and three subscales: 
1) comfort, 2) creativity, and 3) function. 

Comfort measured how pleasant, nonthreatening, and easy to control 
you felt computer assisted instruction (CAl) was. 

Creativity measured how flexible, simulating, creative, and 
personal you felt computer assisted instruction was. 

Function measured how useful, meaningful, valuable, efficient, 
appropriate, and time-saving you thought computer assisted 
instruction was. 

The more positive you feel towards a teaching method, the more you 
are apt to learn from that method. You scored the following: 

Comfort: you found CAl 

Creativity: you feel that CAl is 

Function: you feel that CAl is 

Total: overall, you feel about CAl 



APPENDIX L 

CLINICAL PERFORMANCE CHECK LIST 

Before opening sterile package, 
check the integrity (no 
perforations, no strike through) 
and expiration date. 

Opens sterile package without 
contaminating contents 

Does not allow sterile contents to 
touch or slide over edges of opened 
package. 

Does not allow sterile items to 
drape over edge of sterile field. 

Does not touch sterile items with 
unsterile items. 

Does not reach over sterile field 
(only sterile gloved hand allowed 
over sterile field). 

Does not turn back to sterile 
field. 

Does not leave sterile field 
unattended. 

Does not use any sterile package 
which has been dropped. 

If has sterile gown on: 

Adheres to principle of 
sterile area of gown - in 
front from shoulder to table 
and sleeves. Does not 
contaminate sterile areas of 
gown. 

Recognized Error 
Yes No & Corrected Self N/A· 

I 

Evaluated by: 
(enter code) 
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SUBJECT CHARACTERISTICS 
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The following data are presented in order to describe the 

characteristics of the sample population, and to verify the equivalency 

of the two treatment groups on the independent variables. The 

equivalency of the two groups on all demographic, conative, cognitive 

and affective characteristics must be confirmed in order to test many of 

this study's hypotheses. 

Demographic Variables 

The demographic variables were collected through a learner profile 

(See Appendix B) completed by each subject and information contained in 

the subject's record. The student records were consulted to collect 

data about each subject's lower division GPA, high school GPA, and class 

standing upon graduation from high school. 

Linear Group. The subjects in the linear group consisted of 32 

females and 1 male. Their ages ranged from 20 to 40, with a mean of 

24.1 years and a median of 22.0 years. Eight subjects, or 24.4% of the 

linear group, were older than the traditional college student. 

Twenty-seven (81.8%) of these subjects listed their ethnic 

background as Caucasian. Two subjects (6.1%) identified themselves as 

Hispanic, three subjects (9.1%) as Asian, and one subject (3%) as Black. 

Twenty-five (78.1%) subjects were single, 6 (18.8%) married, 1 

(3%) divorced, and 1 subject unreported. Seventeen subjects (51.5%) 
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were not presently working. Of the 17 subjects who worked, 14 worked in 

a health related field, 3 did not. The average number of hours worked 

was 8.7 hours per week. 

Four subjects (12.1%) had earned a previous degree, two subjects a 

bachelor's in a health related field, and two a bachelor's in a non

health related field. High school grade point averages (GPA's) were 

available for 28 of the sUbjects. Six subjects (21.4%) had high school 

GPA's below 3.0, 10 (35.7%) between 3.0 and 3.5, and 12 (42.9%) above 

3.5. High school graduation standings were available for 26 subjects. 

The standings ranged from .90 to 66.6%. Ten subjects (38.5%) had 

graduated in the top 10% of their class, 8 (30.4%) between 11 - 25%, 5 

(19.1%) between 26 - 50%, and 3 (11.4%) in the lower 50%. 

Thirteen subjects (39.4%} had a microcomputer at home and 20 

(60.6%) did not. Three subjects did not report how comfortable they 

felt using a computer. Of the 30 subjects who did, 1 (3%) felt like an 

expert, 12 (36.4%) felt "pretty comfortable," 15 (45.5%) felt somewhat 

comfortable, and only 2 (6.1%) reported not feeling at all comfortable 

using a computer. Thirty-one subjects completed the Attitude Towards 

CAr instrument. The scores ranged from 20 to 86 with a mean of 68.26; 

SD = 13.63. 

Thirty-two subjects reported their father's occupation. Eleven 

(33.3%) were professionals, 6 (18.2%) were executives or managers, 3 

(9.1%) were in sales or were technicians, 7 (21.2%) were skilled 

workers, 1 (3.0%) was in the Armed Forces, 1 (3%) was an unskilled 

worker, and 3 (9.1%) were reported as other. 
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Thirty-two subjects also reported their father's education level. 

Five fathers (15.2%) held advanced degrees, 4 (12.1%) had completed 

graduate or professional school, 8 (24.2%) were college graduates, and 5 

(15.2%) had completed some college. Six fathers (18.2%) had graduated 

from high school, 3 (9.1%) had completed some high school, and 1 (3%) 

had completed grade school or less. 

CAlVI Group. The subjects in the CAlVI group consisted of 33 

females and 1 male. Their ages ranged from 20 to 45, with a mean of 

26.6 years and a median of 24.5 years. Twelve subjects, or 35% of the 

CAlVI group, were older than the traditional college student. 

Twenty-eight (82.4%) of these subjects listed their ethnic 

background as Caucasian. Four subjects (11.8%) identified themselves as 

Hispanic, one subject (2.9%) as American Indian, and one subject (2.9%) 

as Black. 

Eighteen (52.9%) subjects were single, 15 (44.1%) married, and 1 

(2.9%) divorced. Twelve subjects (35.3%) were presently not working. 

Of the 23 subjects who worked, 16 worked in a health related field, 7 

did not. The average number of hours worked was 11.9 hours per week. 

Six subjects (17.6%) had earned a previous degree, two (6%) an 

associate degree, three a bachelor's in a non health related field, and 

one a bachelor's in an unreported field. High school grade point 

averages were available for 29 of the sUbjects. Seven subjects (24.1%) 

had high school GPA's below 3.0, 11 (38%) between 3.0 and 3.5, and 11 

(38%) above 3.5. High school graduation standings were available for 28 

subjects. The standings ranged from 1.3 to 73.2%. Ten subjects (35.7%) 
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had graduated in the top 10% of their class, 9 (32.2%) between 11 - 25%, 

6 (21.4%) between 26 - 50%, and 3 (10.7%) in the lower 50%. 

Fourteen subjects (41.2%) had a microcomputer at home and 20 

(58.8%) did not. All 34 subjects reported how comfortable they felt 

using a computer. One subject (2.9%) felt like an expert, 11 (32.4%) 

felt "pretty comfortable," 20 (58.8%) felt somewhat comfortable, and 

only 2 (5.9%) reported not feeling at all comfortable using a computer. 

All 34 subjects completed the Attitude Towards CAl instrument. The 

score attained ranged from 52 to 94 with a mean of 73.91; SD = 10.90. 

All 34 subjects reported their father's occupation. Four (11.8%) 

were professionals, 13 (38.2%) were executives or managers, 7 (20.6%) 

were in sales or were technicians, 4 (11.8%) were skilled workers, 1 

(2.9%) was in the Armed Forces, 2 (5.9%) were farmers or ranchers, 2 

(5.9%) were unskilled workers, and 1 (2.9%) was reported as other. 

Thirty-three subjects reported their father's education level. 

Four fathers (11.8%) held advanced degrees, 2 (5.9%) had completed 

graduate or professional school, 7 (20.6%) were college graduates, and 7 

(20.6%) had completed some college. Eight fathers (23.5%) had graduated 

from high school, and 5 (14.7%) had completed grade school or less. 

The amount of time spent completing the CAlVI program was recorded 

for 31 SUbjects. Completion time was from 27 to 45 minutes with a mean 

of 34.90 minutes; SD = 5.890. All of the CAlVI learners spent more time 

on task than the 20 minutes of the linear group. 

Group Comparisons. Statistical analyses were performed to 

determine the equivalence of the demographic variables between the 
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linear and CAlVI treatment groups. For variables measured as continuous 

data, t-test analyses were performed; for variables measured in 

categories, chi-square analyses were selected. 

Using t-tests, the following demographic variables by treatment 

group assignment were compared: age of subjects, number of hours worked 

weekly, high school GPA, and class standing upon high school graduation. 

The results, as shown in Table 27, showed no t-values significant at or 

below the .05 level. These results indicate that there was no 

statistical difference between the linear and CAlVI subjects on these 

variables. 

Table 27 

T-Test Analyses Comparing Demographic Variables Qy Treatment Group 

Variable 

Age 

Weekly Work Hours 

High School GPA 

High School Standing 

Attitude Towards CAl 

Linear Group 

Mean SD 

CAlVI Group 

Mean SD 

24.10 5.25 26.60 

8.70 10.05 11.9 

3.32 0.55 3.22 

20.87 19.00 22.27 

68.26 13.63 73.91 

6.72 

11.14 

0.47 

20.20 

10.90 

t-value p 

-1. 68 

-1. 23 

0.73 

-0.26 

-1. 84 

.098 

.223 

.466 

.793 

.072 

~ -~----------------
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Attitude towards CAl was measured for this study because it was 

identified as a possible confounding variable. Subjects with a positive 

attitude (i.e. high range scores) might be better motivated to learn if 

assigned to the CAlVI group. The subjects' attitude was therefore-

measured using a psychometrically developed tool, Semantic Differences 

Towards CAl. The t-test comparing the scores by treatment group, as 

shown in Table 27, revealed a t value of -1.84, p = .072. This value is 

above the alpha level of .05, indicating no statistically significant 

differences between the linear and CAlVI learners on attitude towards 

CAl. Attitude towards CAl, therefore, cannot be used for justification 

of any differences between the linear and CAlVI group on the dependent 

variable measures. 

10 20 30 40 50 60 70 80 90 100 

I I I I I I I I I 

x--uul I I---x 
Linear Group 

x------CD -----x 

CAlVI Group 

Figure 4. Box plots of attitude towards CAl. 
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The use of the EDA technique of box plots can assist in seeing the 

overall distribution of the data (Hartwig & Dearing, 1979). The middle 

50% of the data is represented by the box. The median bisects the box, 

showing the symmetry or skewness of the middle portion of scores. The 

whiskers mark the upper hinge and lower hinge of the distribution. 

Whiskers should be of equal length if the distribution is symmetrical. 

Open circles represent outlying scores between 1.0 and 1.5 mid spreads 

(MS), and closed circles represent extreme outlying scores beyond 1.5 

MS. Outlying scores are not unexpected in large distributions, but 

extreme scores will verify the tendency of the confirmatory statistics 

to be pulled toward the outlier. One extreme score, as shown in 

Figure 4, pulled the mean for the linear group towards it, contributing 

to the observed differences between the linear and CAlVI means. Extreme 

outlier scores may be discarded if a theoretical basis exists to explain 

why they are not a member of the same distribution as the rest of the 

scores (Hartwig & Dearing, 1979). Although this subject had been 

randomly assigned to the linear group, extreme bias against CAl might 

have affected this subject's participation in the study. However, this 

subject scored within one standard deviation of the mean on the posttest 

and retention test, indicating that she was most likely a member of the 

same distribution as the rest of the linear subjects on the dependent 

measures. The subject was therefore retained in the study. 

The remaining demographic variables of ethnic background, marital 

status, job, previous degree, microcomputer availability, microcomputer 

comfort, father's occupation, and father's education consisted of 



198 

Table 28 

Chi-Square Analyses Comnaring Demographic Variables Qy Treatment Group 

variable Chi Square df p 

Ethnic Background 4.67 4 .3228 

Mari tal Status 4.941 2 .0846 

Job 2.6449 2 .2665 

Previous Degree 0.40271 1 .5257 

Microcomputer Availability 0.02212 1 .8818 

Microcomputer Comfort 3.74367 4 .4418 

Father's Occupation 12.58501 8 .493 

Father's Education 7.11682 7 .4168 

categorical data. Therefore chi-square analyses were performed on each 

variable comparing the variable by the assigned treatment 

group. Table 28 shows a summary of the chi-square values for each 

variable. All chi-square results have a significance level above .05. 

Therefore, the linear and CAlVI groups were not statistically different 

by ethnic background, marital status, job, previous degree, 

microcomputer availability, microcomputer comfort, father's occupation, 

or father's education. 

To give some idea of the representativeness of the sample, the 

subjects for this study were compared with a national norm group 

reported by the Cooperative Institutional Research Program (CIRP) 



Table 29 

Comparison of Subjects' Ages with CIRP Norms 

Age study Subjects 

(in %) 

20 17.9 

21 19.4 

22 10.4 

23 6.0 

24-25 16.4 

27-31 13.5 

over 31 16.4 

CIRP Norms for Women 

Attending Public Universities* 

(in %) 

81.4 

14.6 

0.4 

0.2 

0.1 

0.1 

0.0 

*CIRP norms from Astin, Green, Korn, & Schalit (1987, p.31) 
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(1987). Table 29 compares age between the subjects and the CIRP norms 

for females attending public universities. The CIRP data is lagged to 

compare the entering freshmen ages with the study subjects who are 

Juniors and Seniors. The subjects are noticeably older than the CIRP 

respondents. 

The ethnic background of the subjects were compared to both CIRP 

norms and National League for Nursing (NLN) Norms. As can be seen in 

Table 30, the study subjects compare favorably to the CIRP norms except 

- -------_._--
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Table 30 

Comparison of Ethnic Background with CIRP Norms and NLN Data 

Ethnic Background study CIRP Norms* NLN Data** 

Subjects for Women for Western 

at Public Baccalaureate 

Universities Nursing Programs 

Caucasian 

Black 

American Indian 

Asian 

Hispanic 

(in %) 

82.1 

3.0 

1.5 

4.5 

9.0 

(in %) 

87.2 

6.2 

1.1 

4.1 

1.5 

(in %) 

82.1 

3.9 

2.5 

8.6 

5.4 

*CIRP norms from Astin, Green, Korn & Schalit (1987, p. 31). 

**NLN data from Rosenfeld (1988, p. 56). 

for a smaller percentage of Black students, and a larger percentage of 

Hispanic students. This reflects the ethnic diversity in the 

southwestern area of the United states from which most of the students 

attending the subject university are recruited. Table 30 also compares 

the ethnic background of the study subjects to those of other 

baccalaureate nursing programs in the western states (Alaska, Arizona, 

California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, 
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Oregon, Utah, Washington, Wyoming). As can be seen, the study subjects 

have a higher percentage of Caucasians and Hispanics, but a smaller 

percentage of American Indians and Asians than the overall western 

region (Rosenfeld, 1988). 

Table 31 

Comparison of Father's Educational Attainment between study Subjects and 

Father's Education study Subjects CIRP Norms for Women 
Attending Public 
Universities* 

(in %) (in %) 

8 years or less 9.0 2.3 

Some high school 4.5 4.3 

High school graduate 20.9 19.0 

Post secondary, other 

than college (not measured) 4.5 

Some college 17.9 14.2 

College graduate 22.4 26.4 

Graduate or Professional 9.0 4.0 

Advanced degree 13.4 25.4 

* CIRP norms from Astin, Green, Korn & Schalit (1987, p. 40). 
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Table 31 compares father's education between the study subjects 

and the CIRP norms for females attending public universities. The two 

groups compare favorably except for the extreme ends of educational 

attainment. A greater percent of fathers of the study subjects (9.0%) 

had eight years or less of education compared to the CIRP norms (2.3%). 

The study subjects' fathers also showed a smaller percent of graduate 

school, professional or advanced degrees (22.4%) than the CIRP norms 

(29.4%). 

Analyses of the demographic variables, therefore, demonstrate that 

the linear and CAlVI groups are equivalent on the demographic variables 

of age, ethnic background, marital status, present job, hours worked, 

previous degrees earned, high school GPA and standing on graduation, 

microcomputer at home, computer comfort, father's occupation, and 

highest education level attained by father. When compared to CIRP 

norms, the educational level attained by the subjects' fathers was found 

to be lower. 

Conative Characteristics 

The conative attributes investigated in this study were Field 

Independency/Dependency (FID) and preferred learning style. The FID was 

measured using the Group Embedded Figures Test (GEFT). The higher the 

score, the more field independent the subject is. The FID score is 

often reported in quartiles, calculated differently by sex. Preferred 

learning style was measured using the Merritt and Marshall Learning 

Style Questionnaire. Calculation of the score results in values which 

are charted on two axes. The area within these axes in which the values 
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fall determines the preferred learning style. Two of these learning 

styles (converger and assimilator) are indicative of preferring abstract 

learning, whereas the other two learning styles (diverger and 

accommodator) are indicative of preferring concrete learning. 

Field Independency/Dependency. The score attained on the Group 

Embedded Figures Test (GEFT) for the 33 subjects in the linear group 

ranged from 0 to 17 out of a possible 18 with a mean of 10.3; SD = .517. 

Six subjects were in the strongly independent quartile, 6 in the 

moderately independent quartile, 9 in the moderately dependent quartile, 

and 12 in the strongly dependent quartil~. The score attained on the 

GEFT for the 34 subjects in the CAlVI group ranged from 1 to 18 with a 

mean of 9.79; SD = 5.151. Seven subjects were in the strongly 

independent quartile, 9 in the moderately independent quartile, 3 in the 

moderately dependent quartile, and 15 in the strongly dependent 

quartile. A t-test comparing the groups as a whole to each other, as 

shown in Table 32, was not significant indicating that overall the GEFT 

is not significantly different between the linear and CAlVI groups. 

Preferred Learning Style. Thirty-two subjects in the linear group 

completed the preferred learning style inventory. Eighteen (56%) were 

rated as convergers, 5 (16%) as assimilators,S (16%) as divergers, and 

4 (12%) as accommodators. Of the 33 CAlVI subjects who completed the 

questionnaire, 17 (52%) were rated as convergers, 7 (21%) as 

assimilators, 2 (6%) as divergers, and 7 (21%) as accommodators. 

Because the preferred learning style results produce a categorical 

variable, a chi-square test was calculated between the preferred 
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Table 32 

T-Test Comparing GEFT with Treatment ~ 

Range Mean SD t-test p 

Linear (n = 33) 0 - 17 

CAlVI (n = 34) 1 - 18 

10.30 

9.79 

4.517 

5.151 

.43 .668 

learning style category and the treatment group. The result, as shown 

in Table 33, revealed a chi-square of 2.451 with 3 df, p = .484. This 

indicates that there was not a statistical difference in the number of 

students who were convergers, assimilators, divergers, or accommodators 

between the linear and CAlVI groups. This table also emphasizes the 

fact that over 50 percent of these subjects were convergers, contrary to 

what has been reported in previous research. 

Cognitive Characteristics 

The cognitive attributes measured in this study were prior 

knowledge of aseptic technique and lower division grade point average 

(GPA). Prior knowledge of aseptic technique was measured with a lS-item 

pretest developed by the investigator. Lower division GPA was the 

subject's cumulative grade point average for the semester just prior to 

the beginning semester of the upper division nursing program. 

Pretest Scores. The score attained on the pretest for the 33 

subjects in the linear group ranged from 3 to 11 out of a possible 15 



Table 33 

Chi-Square Analysis Comparinq Preferred Learning Style Qy Treatment 
Group 

Treatment Group 

Preferred Learning Style 

Linear CAlVI Total 

Accommodator 4 7 11 

Assimilator 5 7 12 

Diverger 5 2 7 

Converger 18 17 35 

Total 32 33 65 

x = 2.451; df = 3; p = .4842 
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with a mean of 8.33; SD = 1.83. For the 34 subjects in the CAlVI group, 

the pretest scores ranged from 4 to 13 with a mean of 8.21; SD = 2.04. 

Using a t-test, the pretest scores were tested for equivalency between 

the two treatment groups. The results, as shown in Table 34, revealed a 

t-test of .27, p = .789, well above the alpha level of .05. This 

indicates that the pretest scores between the linear and CAlVI groups 

are not significantly different. 



Table 34 

T-Tests Comparing Cognitive Variables Qy Treatment Group 

Variable 

Pretest Score 

Lower Division GPA 

Linear Group 

Mean 

8.33 

3.14 

so 

1.83 

.49 

CAlVI Group 

Mean 

8.21 

3.12 

so 

2.04 

.51 

t-test 

.27 

.22 

p 

.789 

.824 
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Lower Division GPA. The lower division GPA for the 33 subjects in 

the linear group ranged from 2.11 to 3.90 with a mean of 3.14; 

SO = .489. of the 34 CAlVI subjects, the lower division GPA ranged from 

2.17 to 4.00 with a mean of 3.12; SO = .510. Using a t-test the lower 

division GPAs of the subjects were compared by treatment groups, the 

result of which is in Table 34. The t-test was .22, p = .824. This 

value indicates that the lower division GPAs were not significantly 

different between the linear and CAlVI groups, as was expected because 

assignment to group was blocked on this variable. 

Affective Characteristics 

The affective attributes investigated in this study were 

mindfulness and amount of invested mental effort (AIME). Mindfulness 

measures the tendency and degree to which a subject enjoys thinking. 

The higher the score, the greater the mindfulness. The AIME measures 
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both how much mental effort the subject felt the learning situation 

required and how pleasant the effort expended was. More effort expended 

and greater enjoyment of the experience yield higher scores. 

Mindfulness. The scores attained on the Mindfulness Survey for 

the 33 subjects in the linear group ranged from 60 to 101 out of a 

possible 24 to 120, with a mean of 80.61; SD = 9.565. For the CAlVI 

subjects, the mindfulness scores ranged from 57 to 102 with a mean of 

81.76; SD = 10.33. Using a t-test the mindfulness of the subjects were 

compared by treatment groups. The results, as shown in Table 35, 

revealed a t-test of -.48, p = ,.635. Therefore there is no significant 

difference between the linear and CAlVI groups on mindfulness scores. 

Table 35 

T-Tests Comparing Affective V~riables hI Treatment Group 

Variable Linear Group CAlVI Group 

Mean SD Mean SD t-test p 

Mindfulness 80.61 9.66 81. 76 10.33 -.48 .635 

Effort Expended 
(AIME) 3.82 1. 93 3.12 1.86 1.52 .135 

Enjoyment Effort 
(AIME) 11.39 2.61 12.75 3.53 -1.81 .075 
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Amount Invested Mental Effort (AIMEl. The AIME construct was 

analyzed by the subscales of effort expended and enjoyment of effort. 

The correlation between effort expended and enjoyment of effort for all 

67 subjects was .3139, significant at .005. 

The effort expended subscale scores were compared statistically 

between the two treatment groups using a t-test. The t-test value, as 

shown in Table 35, was 1.52, p = .135. The enjoyment of effort expended 

subscale was also examined for equivalency between the treatment groups, 

using a t-test. The result, as shown in Table 35, yielded a t-test of 

-l.Sl, p = .075. This demonstrates that neither group were 

statistically different on effort expended, or enjoyment of effort 

expended. 
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