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ABSTRACT 

 

Colleges and corporations have been using technology to expand their course 

offerings and training programs to their students and employees. What these 

organizations have found is that poorly designed web pages do not assist in student 

learning. An effective web-based learning environment should provide a well designed 

screen layout that provides the appropriate amount of multimedia and feedback to the 

student, which promotes meaningful learning and transfer of knowledge.  

This study investigated the effects of two presentation modalities that have built-

in feedback or no feedback and determined how they affected student achievement on a 

Microsoft Excel test and student computer self-efficacy. In addition, the study examined 

the relationship between students’ self-efficacy toward spreadsheets and their 

performance on a Microsoft Excel test. A 2 (presentation modality) X 2 (type of 

feedback) ANOVA was conducted on the students’ performance on a Microsoft Excel 

test. A 2 (presentation modality) X 2 (type of feedback) MANOVA was conducted on the 

students’ attitudes toward computer technologies and their self-efficacy toward 

spreadsheets. Correlation was conducted on the students’ score on a pre-self-efficacy 

toward spreadsheets survey and their academic score on a Microsoft Excel test.  

The results of the study revealed that presentation modality had no effect on the 

students’ performance on a Microsoft Excel test or their attitudes toward computer 

technologies. However, presentation modality (text with picture) had an effect on the 

students’ self-efficacy toward spreadsheets. The study also indicated that feedback had an 

effect on the students’ performance on a Microsoft Excel test, but it had no effect on their 
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attitudes toward computer technologies, their comfort or anxiety on computer 

technologies, their perception of usefulness of computer technologies, or their self-

efficacy toward spreadsheets. The interaction of presentation modality and feedback had 

no effect on the students’ performance on a Microsoft Excel test, their attitudes toward 

computer technologies, their comfort or anxiety on computer technologies, their 

perception usefulness of computer technologies, or their self-efficacy toward 

spreadsheets. The study also found no relationship between students’ self-efficacy toward 

spreadsheets and their performance on a Microsoft Excel test. Future research should 

investigate the use of multimedia, which can influence students’ perception and attitude 

toward other subject materials. 
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CHAPTER 1 
 

INTRODUCTION 
 

Corporations are constantly trying to find new ways of improving their products, 

their customer relationships, and their competitive edge. One successful factor in 

maintaining a competitive edge is to have an informative and educated workforce (Bybee 

& Starkweather, 2006; Steed, 1999; Whalen & Wright, 2000). To maintain a 

knowledgeable and educated workforce, employers would have to spend a great deal of 

money and time to provide training sessions to their employees (Charney & Conway, 

2005; Gainey, 2003; Mihaliak, & Reilly, 2001; Whalen & Wright, 2000). The purpose of 

the training session is to improve the employees’ knowledge and skills and allow them to 

become more familiar with the new technology that might influence their industry (Bassi, 

Cheney, & Lewis, 1998; Miller & Jangwoo, 2001; Montgomery & Lau, 1996). 

In a similar situation, colleges are providing the knowledge and necessary skills to 

the college students so that they can work at these corporations. The college students are 

then required to take additional related courses so that they can expand and fine tune their 

knowledge and skills in their field of study. At the entry-level courses, instructors are 

discovering that there are some college students who lack the basic learning skills or 

study habits that are needed for college (Davis, 1999; Gardner & Liu, 1996; Moon-Heum, 

2004). In some cases, the college students may not have the appropriate level of math, 

reading, or writing skills that are required for these entry-level courses (Diamond, 1997; 

Hirschbuhl & Faseyitan, 1994; Johnson & Duffett, 2002; Smittle, 2003). If the college 

students lack these skills and study habits, then the instructor can presume that the 

students do not have enough experience with computers and basic software applications 
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that is required in the entry-level courses (Dunsworth, Martin, & Igoe, 2004; Furst-Bowe, 

Boger, & Franklin, 1995; Wallace & Clariana, 2005). If the students do not have the 

appropriate skills and computer knowledge, then, they will not pass their classes and will 

not be able to find employment (Johnson & Duffett, 2002). The companies that hire these 

individuals who have no skills, are retraining them with the essential learning skills 

(DeRouin, Fritzsche, & Salas, 2005; Maurer, 2001). Corporations expect their employees 

to have a good understanding of their field of study and have the appropriate level of 

math, reading, writing, and computer skills that are required for them to perform in their 

job duties (Davis, 1997; Gardner & Liu, 1996; Kim & Lee, 2006).  

With these expectations and assumptions about the prospective employee and the 

typical college student, corporations and colleges have already decided to deliver their 

training sessions and college courses through the use of computers (DeRouin et al., 2005; 

Qing & Melina, 2005; Smith, Tyler, & Benscoter, 2000; Stenerson, 1998; Williams, 

1998). These organizations are eager to provide this new technology to their employees 

and students, even though the employees and students might not have the adequate skills 

to interact with the computer or the content material (Callahan, Kiker, & Cross, 2003; 

Qing & Melina, 2005; Smith, 2001; Wells, 1999). The organizations also believe that the 

delivery of the training sessions and college courses through computers will become 

more efficient and effective in the training process and in the learning process (DeRouin 

et al., 2005; Hannum, 1990; Lim, 2004; Qing & Melina, 2005). Organizations will 

continue to use the Internet as an educational medium because they will benefit from this 

delivery method by saving money and time in their resources (Adams, 2003; Barron, 

1999; Beer, 2000; Wells, 1999). If these organizations continue to increase the use of 
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computers to deliver and present instruction to their employees and students, then they 

need to know how the computer is affecting their employees’ and students’ learning 

(DeRouin et al., 2005; Henke, 1997; Strandberg, 1999; Qing & Melina, 2005). 

Educational researchers are still trying to understand how the computer’s presentation of 

instruction is affecting a student’s ability to process new information. In general, this 

study seeks to examine the design of computer screen formats that are used to present 

new knowledge and skills to the student.   

 

Problem Statement 

One reason that business training sessions are so expensive is because they are 

conducted at several different locations and different times, which can increase business 

costs and slow down the implementation of a new procedure or product (Adams, 2003; 

McIntrye, 1997; Teague, 2004). In order to reduce the cost and time of the training, 

corporations are starting to use computer-based or web-based training (Adams, 2003; 

Henderson, 2003; Kearsley, 1984). Web-based training is delivered to desktop 

computers, computers in employees' homes, and laptops at any time and location through 

the company's intranets, extrants, or the Internet (Khosrow-Pour, 2002).  There is a 

common belief that web-based training is the most cost effective method in training the 

employees (Khosrow-Pour, 2002; Whalen & Wright, 2000). In fact, research has revealed 

that the Web or the Internet can actually lead to decrease per-capita costs for training 

(Kearsley, 1984; Krempl & Pace 2001; Steed, 1999). 

Similar to corporations’ goals and objectives, colleges are using the Internet to 

expand their courses and services to their students and to potential students who do not 
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live near the school (Gaylord & Tolliver, 2003; Rosenberg, 2001). By providing college 

courses through the Internet, colleges have an opportunity to bring in more revenue for 

the school and to maximize the usefulness of their resources (Green, 2000; Kinser, 2006; 

Meyer, 2006; Waks, 2005). 

As corporations and colleges see the potential of expanding their training sessions 

and college courses to their employees and students through web-based training or 

learning, they forget that some employees and students are not comfortable in interacting 

with computers and software applications (Albion, 2001; Milbrath & Kinzie, 2000; 

Wells, 1999). If the employees or students are not comfortable or lack confidence in their 

abilities to interact with the computers; then they are unable to concentrate on the 

instruction, which will affect them in mastering the new knowledge and skills (Albion, 

2001; Milbrath & Kinzie, 2000; Smith, 2001; Weil, Rosen, & Wulgalter, 1990). 

However, the employees and the students who have prior experience and confidence in 

their abilities with computers and software applications will be confident in themselves 

when they interact with the instruction that is given to them through a computer (Mayer, 

Mautone, & Prothero, 2002). These same employees and students will also outperform 

their associates and classmates in any tasks or tests because of their confidence in their 

abilities with computers (Ndahi & Gupta, 2000). 

Even with the knowledge that some of the employees and students are 

comfortable with computers, corporations and colleges often have no consideration of 

how the training session or the college courses should be presented to the learners (Hosie 

& Schibeci, 2005; van Aalst, 2006). This has become a concern to some individuals, who 

have questioned the effectiveness and the quality of these online training sessions or 
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courses. The main concern is that technology or the Internet does not provide or promote 

learning to the students (Diaz, 2002). These individuals believe that there is no 

interaction or communication between the instructor (the trainer) and the learners (Islam, 

2002); also, there is no interaction with the content material (Conrad, 2002; Hara & 

Kling, 2000; Moore & Kearsley, 1996; Offir, 2000). 

There are several ways of presenting new knowledge and skills to the learner 

through the use of a computer (Vonderwell & Zachariah, 2005). Instructional designers 

are constantly trying to determine the most effective design for multimedia on a computer 

screen, which can assist and support the student’s learning of new knowledge and skills 

(Beer, 2000; Mayer, 2001; Mayer & Moreno, 2003; Schwier, 1995). It is important that 

the design and the layout of the computer screen do not interfere with the student’s ability 

to understand and learn the content material and skills (Hara & Kling, 2000; Keefe, 2003; 

Lim, 2004). So far, research has not determined which presentation modality is the most 

effective in presenting and transferring new knowledge and skills to the students. 

Another factor of concern with the presentation of the instruction through web-

based learning is that the information and the skills can be structured and sequenced in so 

many different ways. Several studies have been conducted on how certain information 

and skills should be structured and sequenced (Koehler & Mishra, 2005; Miller & Miller, 

2000; Mishra & Koehler, 2003; Wilson & Cole, 1992). The arrangement and the order of 

the learning material depend on what is being taught and what should be learned and 

what the learner should accomplished in the training session or in the course (Koehler & 

Mishra, 2005; Miller & Miller, 2000). It is important that the instructional material that is 

presented to the learner through a computer be displayed in small amounts of information 
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or a small number of concepts (Baddeley, 1986; Baylor, 2000; Miller, 1956). This 

practice of breaking down the instruction into smaller pieces of information will assist the 

student in learning the new information and skills (Chen & McGrath, 2003; Leahy & 

Harris, 1989; Richards, 2006), but it does not guarantee that the student will understand 

the material correctly (Kelly, Burton, Riedel, & Lynch, 2003).  

Some researchers suggest that there should be some level of checking for 

understanding within the web-based instruction (Katz, 1999; Walker & Zeidler, 2003). If 

the student understands the material, then he or she should be able to progress to the next 

segment of the instruction. If the student does not understand the material, then he or she 

should be redirected back to the instructional material for relearning, or the correct 

information should be given to the student. The relearning of the content material can be 

the same screen design format or in a different format or structure (Buchs, Butera, 

Mugny, & Darnon, 2004). In some cases, the students are allowed to continue their 

learning after receiving the correct information (Minasian-Batmanian, 2005; Phillips, 

2005).  

The objective of checking the student's understanding of the instructional material 

is to make sure that the learner comprehends the material before being permitted to 

progress to the next topic. In a web-based course, the instruction must be broken down 

into its smallest parts, but should the instruction include some form of checking for 

understanding within the material or should there be no reinforcement of understanding 

within the material?  

To have an effective training session or instruction, it is important to examine 

how different multimedia presentation formats along with or without feedback (checking 
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for understanding) will affect the student in learning new knowledge and skills. It is also 

important to understand how the web-based program will affect the students’ confidence 

and learning experience when they interact with the instructional material on the 

computer screen. Further research is required so that instructional designers can have a 

better understanding of how different presentation formats with or without feedback can 

affect and influence student’s learning and confidence in a web-based learning 

environment.  

 

Purpose of Study 

The purpose of the study was to determine whether presentation modality, along 

with or without built in feedback (reinforcement of understanding) within the 

instructional material, had any effect on student learning (achievement, retention, and 

self-efficacy) and whether there was a possible interaction between the two. The study 

also investigated whether the learning experience from the web-based learning 

environment had any effect on the students’ attitude and confidence in their ability to 

interact with the computer and software application. In addition, the study examined 

whether there was a relationship (correlation) between the students’ self-efficacy toward 

a software application and their performance on a software application test. 

The independent variables for this study were the presentation modality (text with 

picture and text with video) and feedback (with or without). The dependent variables for 

this study were student achievement on a software application test and student attitude 

and self-efficacy toward computer technologies and the computer application software. 

Previous research findings have indicated that presentation modality can affect students' 
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abilities to retain knowledge and improve their achievement levels (Borsook & 

Higginbotham-Wheat, 1992; Crosby & Stelovsky, 1994; Riccomini, 2002; Robles & 

Braathen, 2002); however, this has not adequately addressed the use of built-in feedback 

within the instructional material and its effects on student’s self-efficacy and performance 

in a web-based learning environment.  

 

Theoretical Framework 

The theoretical framework for this study includes the following: (a) information 

processing theory, (b) cognitive load theory, (c) dual coding theory, (d) presentation 

modality, (e) feedback, (f) anxiety, (g) attitude, (h) self-efficacy, and (i) computer self-

efficacy. 

Information processing theory, which is based on the works of George Miller 

(1956), examines how students think and recall information. Information processing 

theory describes how the human brain processes information and stores it in long-term 

memory (Bransford, Brown, & Cocking, 2000; Cooper & Wolfe, 2005; Gardner, 1999). 

Miller (1956) provided the concept of “chunking” and the capacity of short-term 

(working) memory. Miller (1956) presented the idea that short-term memory could only 

hold 5-9 chunks of information (seven plus or minus two) where a chunk is any 

meaningful unit. Chunks could refer to digits, words, or people’s faces. The concept of 

chunking and the limited capacity of short-term memory became a basic element of all 

subsequent theories of memory (Bransford, Brown, & Cocking, 2000; Gagné & Medsker, 

1996).  
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In order to store information into long-term memory, the brain would have to 

process and store the information in three stages. The first stage of information 

processing is called sensory memory, also referred to as sensory register, which deals 

with the transduction of energy (change from one energy form to another). The second 

stage of information processing is called short-term memory or working memory. 

Working memory relates to how the brain processes and stores information at any given 

moment in time. The last stage of information processing is long-term memory in which 

the brain transfers short-term memory into permanent memory. Permanent memory is 

constantly being expanded as the human brain matures and experiences new learning. 

New learning is compared to previous learning and experiences, which also assists in the 

processing and storage of new learning into long-term memory (Atkinson & Shiffrin, 

1968; Bransford, Brown, & Cocking, 2000; Gagné & Medsker, 1996). 

Cognitive load theory is an expansion of the information processing theory, which 

was theorized by Sweller (2004). Cognitive load theory states that the purpose of 

instruction is to build knowledge by making small incremental changes in long-term 

memory, and that people can deal only with two or three elements simultaneously 

(Kirschner, 2002; Paas, Renkl, & Sweller, 2003). Cognitive load is defined as the “total 

amount of mental energy imposed on the working memory at an instance in time, 

especially during instruction” (Cooper, 1998, p. 10). The theory is also concerned with 

instructional design and message design methods that efficiently manage the limited 

processing capabilities of an individual’s working memory (Sweller, 2004; van 

Merriënboer & Sweller, 2005). The instructional design should take advantage on the 

extensive capabilities of long-term memory, which will promote schema formation and 
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improve intellectual learning in the learner (Sweller, 1988). Cognitive load theorists 

argue that overloading working memory inhibits learning, which means that instructional 

procedures are most effective when unnecessary cognitive load is kept to a minimum 

(Sweller, 2004; Sweller, van Merriënboer, & Paas, 1998).  

Another theory that is based on information processing theory is Paivio’s dual 

coding theory (Paivio, 1971, 1990), which states that the cognitive system functions with 

two independent systems, one verbal and the other nonverbal. The verbal system stores 

information generated through the processing of language, such as text, while the 

nonverbal system stores information received during the processing of images, diagrams, 

and animations. Each system has its own reference subsystem, where it is compared to 

other representations of its own type. It is important to know that the verbal and 

nonverbal systems can be activated independently and that the two independent systems 

are connected by referential links that enable cross-code interaction during encoding and 

retrieval of information. These two systems work together to allow us to make sense of 

our environment (or instruction) although each has its own method of operation and 

procedures which govern them (Clark & Paivio, 1991; Griffin & Robinson, 2005; Paivio 

1990, 1991). 

Multimedia can enhance the student’s learning process through simulation, 

animation, video, audio, and pictorial content. When used appropriately, multimedia can 

help students learn the instructional material better. Several modality studies have been 

conducted to examine the different effects of the combination of two or three presentation 

formats with text plus picture or plus animation or both, and only one presentation 
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format, including text only, picture only, or video only (Hede, 2002; Mayer & Moreno, 

2003).  

Mayer (Mayer & Anderson, 1991, 1992; Mayer & Moreno, 1998, 2002) 

determined that dual-modality presentation is better than single modality presentation. 

However, other studies found no significant difference (Roberts, Rial, Gall, Lohr, Falvo, 

& Hunt, 2004). Only a small number of studies compared the effects of a text only 

presentation format with picture only presentation format or both text and picture 

presentation format. Branch (1990) found that text and picture presentation formats were 

more effective than texts in presenting information to the learner. 

To have an effective learning experience, the students should receive feedback 

from the web-based learning environment. Wagner (1994) defined feedback as any 

information that allows learners to judge the quality of his or her performance. Feedback 

can provide reinforcement, which is intended to correct and direct performance. 

Feedback can also provide learners with information about the correctness of a response 

so that they can either determine if a response is right or wrong, or can allow learners to 

correct an incorrect response so that long-term retention of correct information is enabled 

(Austin & Mescia, 2004; Conrad & Donaldson, 2004; Wagner, 1994). Overall, feedback 

strengthens the probability of correct responses and reduces the probability of subsequent 

incorrect responses (Brosvic, Epstein, Cook, & Dihoff, 2005; Phillips, Hannafin, & 

Tripp, 1988; Schommer, 1990). 

Simple forms of feedback are most effective for simple verbatim and verbal 

information types of learning (Kulhavy, White, Topp, Chan, & Adams, 1985; Northcraft 

& Ashford, 1990). Feedback is useful to the degree that it is accurate, specific, and 
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provides students with information that they do not already possess (Fedor, Rensvold, & 

Adams, 1992; Murray, Phillips, & Truby, 1969). Feedback can reduce uncertainty and 

better interpersonal understanding (Brosvic et al., 2005). Feedback is the answer to the 

question, “How am I doing?” (London, Larsen, & Thisted, 1999). Regardless of its form, 

feedback should be considered a significant variable in the self-regulatory processes that 

guides knowledge accumulation, tuning, and restructuring (Rumelhart & Norman, 1978). 

There is an assumption that all students have been exposed to or have used 

computers before entering college or the workforce (Bybee & Starkweather, 2006; 

Dunsworth, Martin, & Igoe, 2004; McInerney, McInerney, & Sinclair, 1994). School 

teachers, college professors, and employers are finding out that only a few individuals 

know how to use a computer for the purpose of learning and carrying out job tasks 

(Dunsworth, Martin, & Igoe, 2004; Johnson & Duffett, 2002; Smittle, 2003; Wells, 

1999). The individuals who have never been exposed to the new technology may not 

want to interact with it because they feel uneasy or uncomfortable in using the new 

device (Archer, 1994; Regenstein, Meyer, & Hicksl, 1998). Therefore, they start to show 

signs of anxiety when they are asked to use the computer (Albion, 2001; Milbrath & 

Kinzie, 2000). Wicks (1977) wrote that anxiety may be real, imagined, or learned and 

that individuals will employ defense mechanisms such as repression, projection, denial, 

and rationalization to avoid situations that they view as potentially anxious, which 

impairs learning. Anxiety can also negatively affect the effectiveness of memory 

strategies and the ability to process new information and skills (Baddeley, 1992; Scott & 

Nelson, 1979; Tobias, 1977). 
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A student’s desire to learn or to do something is based on his or her attitude. An 

individual’s attitude toward a subject or topic can affect his or her wiliness to learn, but 

also his or her performance on an achievement test according to Gist (1987) and Kanfer 

and Kanfer (1991). According to Aiken (1980), attitudes are “learned predispositions to 

respond positively or negatively to certain objects, situations, concepts, or persons” (p. 

2). However, Schunk (1985) found that attitude is also a component of the student’s 

learning characteristics, which also include aptitudes, interests, and personality 

characteristics. When learner characteristics and task engagement are given, there is an 

influential intervening factor called efficacy expectancy (Schunk, 1985). 

Efficacy expectancy, also referred to as self-efficacy, reflects an individual’s 

confidence in his or her ability to perform the behavior required to produce specific 

outcomes and is thought to directly impact the choice to engage in a task (Bandura, 1977, 

1986, 1997). High correlations are often found between reported self-efficacy and 

subsequent performance (Bandura & Adams, 1977; Bandura, Adams, & Beyer, 1977). 

Owen (1986) suggested that self-efficacy can be reliably measured and that such 

measurement can be identified by a set of clearly defined skills or behaviors. To measure 

self-efficacy, the scale scores are reported individually, which are related to specific tasks 

(Bandura, 1977).  

Computer self-efficacy refers to a judgment of one’s capability to use a computer, 

and it is a personal trait that influences an individual’s decision to use computers 

(Compeau & Higgins, 1995). According to Marakas, Yi, and Johnson (1998), computer 

self-efficacy can exist at the specific computer application level and also at the general 

computing behavior level. Specific computer application self-efficacy is defined as an 
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individual’s judgment of efficacy across multiple computer application domains. General 

computer self-efficacy can be described as an accumulation of computer-related 

experiences and perceptions of ability. Delcourt and Kinzie (1993) recommended that 

when measuring computer self-efficacy, results with regard to each specific technology 

should be interpreted individually.  

Oliver and Shapiro (1993) reviewed a number of studies relating to computers and 

self-efficacy and concluded that there was “evidence to support the importance of the 

construct as a critical predictor of future trends in computer attitudes and usage patterns” 

(p. 84). Other studies have found evidence that computer experience does not directly 

affect subsequent behavior regarding computer use but is mediated by self-efficacy (Hill, 

Smith, & Mann, 1987). Liu, Reed, and Phillips (1992) found that “students who have 

computer experience are more likely to show positive attitudes toward computer use in 

their learning, while those who had no prior experience exhibited high anxiety toward 

using computers” (p. 464). 

 

Research Questions 

The first set of research questions in the study asked whether presentation 

modality and feedback (checking for understanding) had any effect on student 

achievement on a Microsoft Excel test. 

1. RQ1: Does presentation modality (text with picture or text with video) have any 

effect on student achievement on a Microsoft Excel test in a web-based learning 

environment? 
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2. RQ2: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student achievement on a 

Microsoft Excel test in a web-based learning environment? 

3. RQ3: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student achievement on a Microsoft Excel test in 

a web-based learning environment? 

The next set of research questions addressed the effects of presentation modality 

and feedback (checking for understanding) on student attitudes toward computer 

technologies and student self-efficacy toward spreadsheets. 

4. RQ4: Does presentation modality (text with picture or text with video) have any 

effect on student attitudes toward computer technologies or student self-efficacy 

toward spreadsheets in a web-based learning environment? 

5. RQ5: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student attitudes toward 

computer technologies or student self-efficacy toward spreadsheets in a web-

based learning environment? 

6. RQ6: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student attitudes toward computer technologies 

or student self-efficacy toward spreadsheets in a web-based learning 

environment?    

The last research question in the study asked whether there was a relationship 

between self-efficacy toward spreadsheets and performance on a Microsoft Excel test. 
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7. RQ7: Is there a relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a 

web-based learning environment? 

 

Hypotheses: 

The following hypotheses are associated with the first set of research questions. 

1. Ho: Presentation modality has no effect on student achievement on a Microsoft 

Excel test in a web-based learning environment. 

2. Ho: Feedback has no effect on student achievement on a Microsoft Excel test in a 

web-based learning environment. 

3. Ho: There is no interaction effect between presentation modality and feedback on 

student achievement on a Microsoft Excel test in a web-based learning 

environment. 

The following hypotheses are associated with the second set of research 

questions. 

4. Ho: Presentation modality has no effect on student attitudes toward computer 

technologies or student self-efficacy toward spreadsheets in a web-based learning 

environment. 

5. Ho: Feedback has no effect on student attitudes toward computer technologies or 

student self-efficacy toward spreadsheets in a web-based learning environment. 

6. Ho: There is no interaction effect between presentation modality and feedback on 

student attitudes toward computer technologies or student self-efficacy toward 

spreadsheets in a web-based learning environment. 
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The last hypothesis is associated with the last research question in the study. 

7. Ho: There is no relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a 

web-based learning environment. 

 
Assumptions 

 There were several assumptions that were made in regards with this study. One 

assumption was that the participants in the study were a representative sample of the 

undergraduate population of the college students in Texas. Another assumption was that 

the participants were familiar with today's technology and web sites. If a few participants 

had never interacted with a web site, then there was a possible chance that the results of 

the study can be skewed or misinterpreted, but this knowledge was determined through a 

survey instrument. It was also assumed that the multimedia and the screen design was an 

efficient instructional instrument in promoting student learning and was not a distraction 

to the students. Plus, there was an assumption that the structuring and the sequencing of 

the Microsoft's Excel instruction was the most appropriate method in presenting the 

instructional material to the students. Furthermore, it was assumed that the achievement 

test was understandable and readable to the students, which reflected the content material 

that was presented to them in the web-based learning environment. Finally, the last 

assumption was that participants answered honestly on the surveys and completed the 

achievement test to the best of their ability. 
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Limitations and Significance 

There were several limitations in this study. One limitation in this study was that 

the participants came from one college setting.  Although the participants were randomly 

assigned to the treatments, they were not randomly selected from the total population. 

Therefore, the generalization of results may be limited with other populations of students.  

The second limitation in the study was the carefully controlled laboratory 

environment, which significantly differs from the actual learning environment. Web-

based learning is designed for students to learn from any place at any time as long as they 

have a computer that has access to the Internet. The most typical places for learners to 

study are at their homes, offices, and at school. In these places, students might have 

different psychological effects such as anxiety, level of attention, and motivation. This 

study was not conducted in such an authentic environment, so the findings may not be 

able to apply well in the real world.  

The third limitation in this study was the amount of effort that the participants 

gave to this study. In order to get the participant's active in the study, the researcher 

integrated the study into the course material and provided some incentives to the students. 

The instructors gave extra credit to the students who participated in the study. 

Another limitation to this study was that the screen resolution on the computer 

screens was controlled by the researcher, and there should be no generalization that all 

computer screens are the same when presenting the web pages to the participants. It 

should be known that different types of software or the ability to change the resolution on 

the computer screens could make a difference in the results of the study. Finally, the last 

limitation to this study was that the experimental treatment was conducted in a short time 
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period, and it was unknown how the treatment would have affected the participants if the 

experiment had a longer time period. 

This study would be significant to the fields of educational technology and 

instructional design, and to educators because it would give them the guidelines for 

designing and developing web-based learning sites that assist learners (especially learners 

with high anxiety and low confidence in their ability to use computers) in understanding 

new knowledge and skills. The study evaluated and determined which of the following 

two presentation modalities (text with picture and text with video) along with or without 

integrated feedback (checking for student understanding) was an effective tool in 

promoting student learning. The study also evaluated and determined if the students were 

able to understand and recall the concepts that they learned from the web site. Finally, the 

study determined if students’ attitudes or their confidence in using a computer software 

application had any effect in their ability to achieve the course material as shown by a 

posttest. Few studies have examined how multimedia and feedback have affected 

students’ abilities in retaining knowledge and skills and how it affected their computer 

self-efficacy and their ability to master the concepts and skills from a web-based learning 

environment. Research is necessary in order to find the best presentation mode for 

training and learning. The results of this study can assist the practitioners in the field of 

educational technology by providing suggestions on creating and improving their own 

interactive web sites for their students’ learning needs. The overall goal of this study was 

to determine whether instructional design format had any influence on student learning, 

achievement, attitude, and self-efficacy.  
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Definitions 

It is important to define the variables and the terms that were used in this study so 

that there was a clear understanding of their definition and purpose.  

 

Anxiety.  

Anxiety is related to fear. Anxiety may be real, imagined, or learned. Individuals, 

who have anxiety, will employ defense mechanisms such as repression, projection, 

denial, and rationalization to avoid situations that they view as potentially anxious, which 

impairs learning (Wicks, 1977). Anxiety can also negatively affect the effectiveness of 

memory strategies and the ability to process new information and skills (Scott & Nelson, 

1979; Tobias, 1977). 

 

Attitude.  

The word attitude can be defined as a “predisposition to respond positively or 

negatively to things, people, events, or ideas” (Simpson, Koballa, Oliver, & Crawley, 

1994, p. 212). Attitudes can also be predictive of behavior (Aiken, 1980). Some have 

suggested that attitudes toward new technologies are predictive of their adoption 

(Anderson, Hansen, Johnson, & Klassen, 1979). 

 

Checking for Understanding.  

According to Beyer (1988), checking for understanding is the student’s ability to 

distinguish relevant from irrelevant information, determine the factual accuracy of a 

statement and credibility of a source, identify ambiguous claims, and detect bias. In this 
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study, students received a multiple-choice question, which reflected the content material 

from the previous screen. After answering the multiple-choice question, some students 

received information from the web-based learning environment indicating to them 

whether they have answered the question correctly or not (checking for understanding). 

Students who received no information from the web-based learning environment after 

answering the multiple-choice question did not know if they answered the question 

correctly or not. These students were unable to determine whether they understood the 

instructional material from the previous screen until they had taken the achievement test. 

 

Computer Anxiety.  

Rohner and Simonson (1981) defined computer anxiety as “the mixture of fear, 

apprehension, and hope that people feel when planning to interact or when actually 

interacting with a computer” (p. 551). In their study, Maurer and Simonson (1984) 

concluded that a person with computer anxiety would exhibit the following behaviors: 

avoidance of computers, excessive caution when using computers, negative remarks 

toward computers, and attempt to shorten the amount of time when using computers. This 

fear of using computers can affect one's performance and confidence levels in their 

abilities (Rosen, Sears, & Weil, 1993). In this study, computer anxiety was measured by a 

survey instrument. 
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Computer Self-efficacy.  

Computer self-efficacy refers to a judgment of one’s capability to use a computer 

(Delcourt & Kinzie, 1993; Ertmer, Evenbeck, Cennamo, & Lehman, 1994; Jorde-Bloom, 

1988; Kinzie, Delcourt, & Powers, 1994; Oliver & Shapiro, 1993). In this study, 

computer self-efficacy was measured by a survey instrument. 

 

Feedback.  

Wagner (1994) defined feedback as any information that allows a learner to judge 

the quality of his or her performance. Feedback is also defined as any procedure that is 

used to tell a learner if an instructional response is right or wrong (Kulhavy, 1977). 

Feedback can provide reinforcement, which is intended to correct and direct 

performance. Feedback is also the answer to the question, “How am I doing?” (London, 

Larsen, & Thisted, 1999). In this study, some students received feedback from the web-

based learning environment after they have answered a multiple-choice question that 

reflected the instructional material from the previous computer screen.  

 

Layout.  

The overall design of a page, including page size, type size, typeface, and the 

arrangement of the instruction (Parush, Shwarts, Shtub, & Chandra, 2005). 
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Modality.  

For the purpose of this study, modality in the learning environment represented 

the different instructional design formats and how the instructional material was 

presented to the students. 

 

Modality Principle.  

Students can learn more effectively from pictures and text together than from 

pictures and on-screen text by themselves. Multimedia can be more effective when the 

verbal information is presented through pictures and video instead of text by itself. This 

is called the modality effect (Sweller et al., 1998) or modality principle (Mayer, 2001). 

 

Multimedia.  

Multimedia may be defined in multiple ways, depending upon one's perspective. 

Typical definitions include the following: 

• Multimedia is the use of multiple forms of media in a presentation (Barron & 

Kemker, 2004).  

• Multimedia is the "combined use of several media, such as movies, slides, music, 

and lighting, especially for the purpose of education or entertainment" (Brooks, 

1997, p. 17).  

• Multimedia is "information in the form of graphics, audio, video, or movies. A 

multimedia document contains a media element other than plain text" (Greenlaw 

& Hepp, 1999, p. 44).  
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• Multimedia constitutes a computer program that includes "text along with at least 

one of the following: audio or sophisticated sound, music, video, photographs,    

3-D graphics, animation, or high-resolution graphics" (Maddux, Johnson, & 

Willis, 2001, p. 253).  

• Multimedia can be defined as computer-based technology integrating some, but 

not necessarily all, of the following: text, graphics, pictures, animation, sound, 

and video (Barron & Orwig, 1995). 

 

Multimedia Learning.  

Multimedia learning simply refers to any environment in which information is 

presented in two or more perceptual modalities (e.g., visual, auditory) (Mayer, 1997, 

2001). 

 

Multimedia Presentation Format.  

Instruction presented to the learner that has multimedia within it. Multimedia 

presentation formats are also called presentation modality. Multimedia presentations have 

different instructional messages such as text, picture, graph, diagram, audio, video, and 

animation, which are presented individually or in combination of two or more formats 

that are presented at the same time (Mayer, 1997, 2001). 
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Objective Test.  

The objective test in this study determined if a student can recognize information, 

facts, and concepts pertaining to the instructional material in the web-based learning 

environment. The objective test consisted of forty multiple-choice questions.  

 

Picture.  

A picture can communicate the content material on the computer screen better 

only when it represents the text that is presented on the screen (Salomon, 1979). 

Pictures can be employed to aid the online learning experience.  When used in 

combination with words, pictures can highlight important relationships between concepts 

and knowledge, which will accelerate learning (Cyrs, 1997).  Pictures are forms of 

representation that guide our thinking (Eisner, 1997). In this study, the pictures 

represented the Microsoft Excel application and its concepts. 

 

Self-efficacy.  

Self-efficacy reflects an individual’s confidence in his or her ability to perform 

the behavior required to produce specific outcomes and is thought to directly impact the 

choice to engage in a task and the amount of effort put into the task (Bandura, 1977, 

Schunk 1985). Self-efficacy influences an individuals’ (a) actual performance (Locke, 

Frederick, Lee, & Bobko, 1984; Schunk, 1981), (b) emotions (Bandura, Adams, & Beyer, 

1977; Stumpf, Brief, & Hartman, 1987), (c) choices of behavior (Betz & Hackett, 1981), 

and (d) amount of effort on an activity (Brown & Inouye, 1978). 
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Student Achievement.  

Student achievement can be viewed as whether students have mastered or attained 

the learning objectives. In this study, student achievement was determined through a test 

(Cohen & Swerdlik, 1999). 

 

Text.  

Content is the most important characteristic of an instruction; the text used to 

display the content is also a significant factor in the success of an online course or a web-

based learning environment.  Research shows that the presence of textual cues, such as 

headings, enhances the learner's understanding of key concepts (Gillingham, 1988; 

Gribbons, 1991; Omanson, Lew, & Schumacher, 1998).  In this study, text was displayed 

in the Times New Roman font style with a 12 point font size. Certain words such as 

headings and key concepts of Microsoft Excel had emphasis placed on them by 

underlining the text or making them bold face on the web page.  

 

Video.  

Video is transmitted in a continuous data stream over the Internet to an 

appropriate web browser for playback (Belanger & Jordan, 2000). Video is one example 

of what Mayer (2001) calls “multimedia,” instructional formats that combine words and 

moving pictures. In this study, the video showed Microsoft Excel procedures or concepts. 

The video did not have audio or sound. 
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Web-based training.  

Web-based training refers to the communication of information over the World 

Wide Web (WWW) with the intent of providing instruction (Kurtus, 1997). Web-based 

training makes it possible for students, the instructor, and the course content to be in 

different locations at different times and yet still be brought together through the use of 

on-line technology (Dede, 1996; Heckman & Owens, 1996; McIntrye, 1997; Saltzberg & 

Polyson, 1996; Smith, Tyler, & Benscoter, 2000; Stenerson, 1998; Williams, 1998). 

 

Chapter Summary 

This chapter explained the introductory sections of the study. The purpose of the 

study was to investigate the relationship among presentation modality, feedback 

(checking for understanding), computer self-efficacy, and student performance in a web-

based learning environment. A secondary interest of the study was to determine whether 

there was a relationship (correlation) between student self-efficacy and student 

performance on an achievement test. The theoretical framework for this study was 

information processing theory, cognitive load theory, dual coding theory, presentation 

modality, feedback, anxiety, attitude, self-efficacy, and computer self-efficacy. The need 

for the study was to understand the effects of presentation modality and feedback on 

student performance on an achievement test and student computer self-efficacy in a web-

based learning environment.  

 Corporations and colleges should understand how web-based learning 

environments affect their employees’ and students’ learning if they continue to use 

computers as their new medium in presenting the training or the instruction to the 
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learners. Previous research studies have individually examined the effects of information 

processing, multimedia, and student’s computer self-efficacy. However, these studies 

have not examined the effects of presentation modalities along with and without feedback 

(checking for understanding) and its effects on student achievement and computer self-

efficacy.  

Overall, this chapter discussed the background of the problem, stated the purpose 

of the study, identified the research questions, and explained the scope and limitations of 

the study.  
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CHAPTER 2 

REVIEW OF LITERATURE 

 

The purpose of this chapter is to present a review of the literature that is relevant 

to the study. The literature review should connect the current study to a larger body of 

related research, which will establish the importance of the current study (Creswell, 

2005). The literature review concentrated on cognitive learning and presentation modality 

and their effects on student achievement and computer self-efficacy. The literature review 

examined and discussed the topics and the variables that are being investigated by this 

study, which were web-based learning and training, information processing theory, 

cognitive load theory, dual coding theory, presentation modality, feedback, anxiety, 

attitude, self-efficacy, and computer self-efficacy. 

 

Web-Based Learning 

The development of telecommunications technology during the early 1990’s led 

to the growth of the World Wide Web (WWW). The continuous growth of the web or the 

Internet was driven by the increasing number of users who were being connected to the 

Internet (Blackwell, 2005). According to the U.S. Department of Commerce (2002), there 

were then approximately 143 million people (54 percent of the U.S. population) who 

were Internet users and eventually another one billion people (about 15% of the world’s 

population) would be connected to the Internet by 2007.  

With the increased usage of the Internet, an increasing number of educational 

institutions are now offering their courses via the Web, namely web-based (online) 
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education. Online courses, Internet classes, or web-based learning constitute a form of 

distance education that allows teachers and students to communicate from a distance. 

Distance education is an alternative to conventional education. Distance education is 

defined as the delivery of instruction from one site to another, or to multiple sites, with 

the usage of today’s technology (audio, video, or web), which allows the teacher and 

students at different sites to interact with each other. Often learners who choose distance 

learning do not have access to facilities that provide standard courses. Web-based 

learning is one way of allowing students to obtain an education without being on campus. 

The access to the Internet enables all students in all classrooms in all schools to become 

active distance learners (Barker, 2000). 

Local community colleges as well as corporations are investing more time, 

money, and interest in developing online alternatives to traditional types of education and 

training. International Where and How (2001) listed more than 55,000 online courses that 

are being offered by higher educational institutions and training corporations. Shea and 

Boser (2001) reported that 70 percent of U.S. universities have put courses online, and 

this number is expected to grow to 90 percent by 2005. On the corporate side, Vaas 

(2001) reported that more than 20 percent of commercial training undertaken in the U.S. 

in 2001 was done via online classes. 

There are several reasons why web-based learning is becoming more popular than 

traditional education. One reason why web-based learning is becoming popular is 

because there is a growing demand from corporations that students must have a higher 

level of skills and knowledge, which is a reaction to an economy that requires 
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information. Eighty-five percent of current jobs require education beyond high school, 

which is up from 65 percent in 1991 (Baynton, 2001).  

Another reason for the growth of web-based learning is the increasing number of 

older persons, working adults, and part-time students, who are going back to college. It is 

estimated that 77 million adults are enrolled in postsecondary courses.  This returning to 

college is attributed to the fact that 50 percent of all employees’ skills become outdated 

within three to five years (Bye, Pushkar, & Conway, 2007).  

Finally, web-based learning is seen as a cost-effective way of providing education 

to the students and to the community. Traditional schools have physical locations that are 

costly to build and maintain, and they involve investment, maintenance, and permanent 

staff. Colleges and universities are finding that expanding their programs with web-based 

learning saves on these costs. Once a web-based course is in place, many students in 

many locations can access it at any time (Draves, 2000). The benefits of online education 

are two-fold: individuals are given an opportunity to enhance their professional 

development and expand career opportunities while juggling responsibilities between 

family and work, and online education provides educational institutions a means to reach 

a greater student population resulting in an increase in revenue (Katz-Stone, 2000). 

According to the Sloan Consortium, one out of six students enrolled in higher 

education (about 3.2 million people) took at least one online course in 2005. The number 

of college students who enrolled in an online course, during fall semester 2005, was 

about 40 percent more than the number of students who did so the year before (Young, 

2006). Pethokoukis (2002) also wrote in an earlier report that enrollment in online 

courses in the United States increased by 33% per year and the online market was 
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estimated at 2.3 million students in 2002. From these reports, it has been determined that 

there is clearly an interest in web-based learning as more students decide to enroll in 

online courses for their educational needs.  

With the rapid growth and high expectations for web-based learning, community 

colleges will need to provide the appropriate learning environment for their students so 

that they can master the skills and knowledge that is required for them in the workforce. 

It is also important to create the online courses that are more equivalent to the traditional 

classroom.  

In comparing learning differences between classroom instruction and distance 

education method, several studies have revealed that there was no significant difference 

between the two (Relan & Gillani, 1997; Russell, 1999; Wentling & Johnson, 1999). In 

other words, distance learning is as effective as face-to-face learning. Even though these 

research findings have been widely accepted and cited by other studies, some researchers 

argue that such comparison studies are not valid because each study's attributes, 

characteristics, and learner needs are not reflected to measure the learning outcomes 

(Lockee, Moore, & Burton, 2001). While online instruction and learning constitute a 

relatively new frontier for education research, with an expected increased use of the 

Internet for instruction and apparent plans for even more use, an assessment of research 

in this area is needed to help guide effective ways to teach online courses (Broad, 1999). 
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Web-Based Training 

Training is similar to learning. The employee (the student) needs to know their 

purpose in the organization and how their tasks and duties would contribute to the 

company's success. The employee will need to know why (the objective) he or she is 

learning the new knowledge, skill, or procedure (Dunn, 2000; Emmett, 2003). The 

difference between education and training is that training concentrates on job-related 

skills (Whalen & Wright, 2000). Training is skills-based, whereas education is 

knowledge-based. Training can also be viewed as something done apart from a job 

setting, perhaps in a classroom or lab area (Whalen & Wright, 2000). But, the line 

between “on the job” and “training” is becoming blurred, which means learning may be 

supported in both on-the-job and formal training settings (Taylor, 1991). 

Training is typically done in a classroom environment, which provides a familiar 

environment for the employees, a learning environment. The classroom environment 

provides an effect of being in school. On the other hand, the classroom environment is 

becoming very expensive to maintain, so corporations are trying to find new ways of 

reducing the cost of training in and out of the classroom (Chamers & Lee, 2004). 

With continuous improvements in technology, corporations can transfer their 

training programs to online learning environments instead of a classroom setting, which 

will save money for the corporations. The use of technology in training grew rapidly 

during the early 1990s (Haag, 1993). A survey of organizations with more than 100 

employees indicated that 48% are using computer-based training, 27% are using 

multimedia systems, and 43% are using some type of distance learning system to deliver 

training (Morlan & Lu, 1994).  
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Why should companies use technology in training? If done correctly, technology 

can reduce the amount of time in training, require fewer training resources, increase 

student achievement, lower attrition rates, increase job proficiency, and increase student 

and teacher satisfaction (Kearsley, 1984, p. 4).  

With technology, there are several possibilities of delivering training and 

instruction. One cost effective way of delivering training and learning is web-based 

training. Web-based training is Web-based learning. Web-based training refers to the 

communication of information over the World Wide Web (WWW) with the intent of 

providing instruction (Kurtus, 1997). Web-based training makes it possible for students, 

the instructor, and the course content to be in different locations at different times and yet 

still be brought together through the use of on-line technology (Dede, 1996; Heckman & 

Owens, 1996; McIntrye, 1997; Saltzberg & Polyson, 1996; Smith, Tyler, & Benscoter, 

2000; Stenerson, 1998; Williams, 1998). Web-based training allows learners who cannot 

have face-to-face training to attend classes in their homes or offices through the use of 

the Internet or a company’s intranet (Henke, 1997; Levin, Levin, & Waddoups, 1999; 

Perlstein, 1993). Indicators have shown that web-based training will continue to grow as 

an educational medium and that it has the potential to supplement or replace a wide range 

of instructor-led training programs (Bassi, Cheney, & van Buren, 1998; Driscoll, 1999; 

Mantyla & Gividen, 1997).  

Several corporations are now using some form of web-based training to deliver 

training to their employees. According to a Fortune magazine survey, corporations in 

year 2000 spent approximately 20% of the $66 billion allocated for training annually on 

web-based training, which was expected to increase to 40% by year 2003 (Gotschall, 
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2000). In addition, Koonce (1998) reported that in 1997 alone, 71 percent of major U.S. 

companies had an objective of using their intranets to pilot the delivery of corporate 

training presentations.  

Dell Computer Corporation used web-based training as a solution to its employee 

education needs (Cone, 2000; Galagan, 2000). The company designed its training 

program after its business model, which emphasized a direct-to-customer approach, with 

on-line training available 24 hours a day, 7 days a week. Dell’s Vice President of 

Learning, John Cone, expected 90% of its courses to be delivered online by 2001. In 

1998, Dow Chemical began the process of converting its 700,000 employee-hours of 

industry-related training into web-based training modules, and expected to offer more 

than 60 courses via web-based training by the end of 2001 (Barron, 1999). Dell, Dow 

Chemical, Microsoft, KPMG, Charles Schwab and Siemens Business Communications 

all offer web-based courses to their employees (Balu, 2000; Dobbs, 2000; Frieswick, 

1999; Gotschall, 2000; Hall, 1997).  

Web-based training has several potential benefits for corporations. For example, 

the use of web-based technology in the design and delivery of the training can result in 

greater learning improvements, more consistent and acceptable job performance, 

enhanced cost-effectiveness, and greater flexibility regarding the time and locations of 

training (Hannum, 1990). Several research studies have concluded that under the right 

circumstances, web-based delivery systems are considerably more cost effective than 

classroom training and produce learning that is at least equal to what can be achieved in a 

classroom (Haag, 1993). Web-based training can also address the needs of geographically 

dispersed employees and reducing the need for classroom facilities (Perlstein, 1993).  
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However, a corporation must decide whether it should move its training program 

to a web-based learning environment. First, the corporation must consider the cost of the 

equipment that will be needed to deliver the web-based training courses. The corporation 

must also consider whether it can afford to distribute its internal resources to create the 

web-based training programs. Plus, the corporation must decide how the web-based 

training program will be used, which will affect the corporation’s overall investment 

considerations. Overall, the main consideration is whether the web-based training 

program would be cost effective compared to the regular classroom environment (Beer, 

2000; Frieswick, 1999).  

While initial costs for web-based training can run anywhere from $75,000 to $1.6 

million (Barron, 1999; Frieswick, 1999), Hall (1997) asserted that web-based training 

could “reduce the cost of training when compared to instructor-led training . . . primarily 

from a reduction in training time and the elimination of travel” (p. 108). Wells (1999) 

also emphasized that the initial costs to implement web-based training are often offset by 

the long-term gain in employee productivity. By using web-based training, companies 

can train a large number of employees in a shorter time frame and reduce the costs of 

delivering the materials over the web (Barron, 1999; Beer, 2000; Driscoll, 1998; Hall, 

1997; Salopek, 1998; Wells, 1999). For example, Hewlett Packard reported that web-

based training reduced its new sales representative training from 20 weeks to 8 days per 

year (Reinhardt, 1995). Hewlett Packard estimated a savings of $800,000 per year since 

its use of web-based training. Before using the web, Hewlett Packard had to budget travel 

expenses both for its trainees and trainers and spend money on renting many convention 

centers in different cities for its sales training (Reinhardt, 1995). Aetna U.S. Healthcare 

36 



 Texas Tech University, Patrick F. Logue, May 2007  

estimated that it saved $3 million in travel and associated costs during the first 18 months 

of its on-line training programs (Barron, 1999). Siemens Business Communications 

estimated that web-based training saved the company $4 million in travel costs alone 

(Frieswick, 1999) while IBM estimated that for every 1,000 employees who use web-

based training, the company saved $500,000 in travel-associated costs (Kiser, 1999). 

Price Waterhouse realized an 86% cost savings using web-based training over traditional 

classroom delivery (Hall, 1997).  

It has been shown that web-based training is effective in saving money for 

corporations in the implementation and the delivery of the training programs. However, 

some corporations are now recognizing a transfer problem in organizational training. 

After training, several employees may not be able to transfer new knowledge and skills to 

their job duties. It was estimated that while companies annually spend up to $100 billion 

on training and development, not more than 10% of these expenditures actually result in 

transfer to the job. Researchers have similarly concluded that much of the training 

conducted in organizations fails to transfer to the workplace setting (Baldwin & Ford, 

1988). 

One of the problems involved in the transfer of knowledge and skills in the 

workplace is that the employees may not know how to interact with the new technology. 

Corporations are recognizing that some of their employees lack the computer and Internet 

skills to interact with the web-based training program (Wells, 1999). For many 

corporations, this could mean additional technical training. Employees with limited 

technical backgrounds and skills may feel apprehensive and confused. They may resist 

web-based training (Wells, 1999). Another drawback of using web-based training is that 
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the corporation must rely on the employee to take the initiative with his or her own web-

based training (Wells, 1999). The companies have noted that many of their current 

employees lacked essential skills, including computer skills, when it comes to web-based 

learning (Regenstein, Meyer, & Hicksl, 1998). In fact, the majority of the web-based 

training programs dealt with computer skills, which was the most common topic taught to 

employees, making up 57% of the distance courses taught in the organizations 

(Marquardt & Kearsley, 1999; Steed, 1999). The rapid changes in technologies are also 

contributing to the need for training associated with information technology (Emmett, 

2003).  

The corporations believed that the fault of the inadequate employee with 

unacceptable computer skills lies with the colleges and the universities (Tsai & Tsai, 

2003). But, in fact, the colleges and universities are finding out that the students who are 

coming to them may have a variety of computer skills from none to a lot. The students’ 

computer skills may vary based on where and when they attended high school, their work 

experience, and their interest in computers (Harrington, 1990). Loyd and Gressard (1984) 

found that the levels of computer experience varied greatly in the students they studied. 

Their study indicated that the students with more computer experience were significantly 

more confident in their use of computers than were students with little computer 

experience.  

With this knowledge, it is important that colleges and the universities provide an 

adequate amount of computer skills to their students in order to prepare them for the 

workforce. It is becoming an essential requirement that the college students have their 

specific computer skills for their chosen career field. If the students receive enough 
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computer experience at the college and university level, then the corporations will not 

have to train them for the basic computer skills. According to Ertmer, Evenbeck, 

Cennamo, and Lehman (1994), students who have successful computer experiences will 

be prepared to participate effectively in a computer-dominated society. 

Another factor that is affecting the transfer of learning is that the employees may 

not understand the material that is presented to them through the web-based training 

program. The instructional material that is delivered through the web-based training 

program may not provide the right skills and knowledge to the employees. One reason 

that the employees are not learning the material is because the design of the web-based 

instruction is not done properly. The advantages of web-based training are often 

overshadowed by poor design because the trainers and instructional designers focus on 

the features of the new technology alone to provide effective instruction to the employees 

(Cohen & Rustad, 1998; Filipezak, 1997a; Henke, 1997; Strandberg, 1999). In order to be 

effective in their positions, today’s trainers and designers must have a solid 

understanding of the learning theories and methodologies and be able to apply this 

knowledge to the development and delivery of training when using web-based 

technologies (Hannum, 1990).   

From an organizational perspective, ineffective training or instruction can be a 

waste of money invested in design, resources, and employee time. The costs to the 

corporations of the employees who have not been properly trained for the skills required 

by their jobs can waste additional dollars. From a learning perspective, ineffective 

training can lead to problems in the transfer of training, which can cause employees to 

feel demoralized because they cannot apply the skills to their jobs (Clark, 1994). 
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There is still much to be learned in regard to the utilization of the web in the 

delivery of the instruction and training to the employees as well with the students who are 

enrolled in online courses. Web-based training or instruction is a rapidly growing 

delivery medium in the corporate world and in the field of education. That is why it is 

important to study the effectiveness of web-based training and the instructional design of 

its interface. 

 

Information Processing Theory 

There are several theories that explain how students learn and comprehend their 

learning environment. By understanding these learning theories, the instructor or the 

instructional designer will be able to design and present their course material to the 

students. One theory that assists the teacher and the instructional designer in 

understanding how their students think is the information processing theory. 

The information processing theory, which is based on the works of George Miller 

(1956), examines how students think and recall information. Information processing 

theory describes how the human brain processes information and stores it in long-term 

memory. Miller provides the concepts of “chunking” and the capacity of short-term 

(working) memory. Miller (1956) also presented the idea that short-term memory could 

hold only 5-9 chunks of information (seven plus or minus two) where a chunk is any 

meaningful unit. Chunks could refer to digits, words, pictures, or people’s faces. 

Researchers have found that chunks can vary in size and vary in the nature of the memory 

(Leahy & Harris, 1989). The concept of chunking and the limited capacity of short-term 
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memory became a basic element of all subsequent theories of memory (Gagné & 

Medsker, 1996). 

Information processing theory posited that information is processed and stored in 

three stages. The first stage is sensory memory. Sensory memory, also called sensory 

register, is affiliated with the transduction of energy (change from one energy form to 

another). Short-term memory, the second stage of information processing, is also called 

working memory and relates to what we are thinking about at any given moment in time. 

And the third stage is long-term memory for long-term or permanent storage (Atkinson & 

Shiffrin, 1968). 

From the information processing theory, Robert M. Gagné (1965) developed the 

Information Processing Model (illustrated in Figure 2.1), which was designed to help 

explain how information is received, processed, and recalled by the human brain.  The 

model illustrates the flow of information from the moment an individual responds or 

reacts to a stimulus from the environment and how their brain processes that stimulus. 

The process begins when one or more of the body’s receptors (sight, smell, touch, sound, 

and taste) sense the information. Immediately, after sensing the information, the act of 

selective perception takes place within an individual’s sensory register. The sensory 

register filters the information; which may be stored, temporarily, in working memory, or 

short term memory (Baddeley, 1992; Miller, 1956).  
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Figure 2.1. Information Processing Model 

Source: Huitt, W. (2003). The information processing approach to cognition. Educational  
 Psychology Interactive. Valdosta, GA: Valdosta State University. Retrieved  
 February 12, 2007 from:    
 http://chiron.valdosta.edu/whuitt/col/cogsys/infoproc.html 

 

The working memory serves as both temporary storage and a place for conscious 

thought. Working memory is described as interconnected cognitive mechanisms that 

maintain newly acquired information and retrieve stored information to an active state for 

processing and manipulation. In the working memory, there is a potential bottleneck that 

can exist between the learning task at hand and long-term memory. The working memory 

is capable of managing a range of cognitive tasks; but is limited in both capacity and 

duration (Baddeley, 1992; Miller, 1956; Shiffrin & Nosofsky, 1994). Brown (1959), 

Dwyer (1972), and Peterson and Peterson (1959) demonstrated in their studies that 

working memory has a useful life of 15 to 30 seconds.  
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After existing in working memory for 15 to 30 seconds in the form of auditory, 

articulator, or visual data, the information is subject to rehearsal and may be moved to 

long term memory. In addition, previous knowledge from long term memory will be 

activated for use in making sense of the incoming data, which will determine if the new 

information is feasible for permanent storage and for future recall (Driscoll, 1994).  

Long term memory is where permanent storage occurs. Long-term memory 

effectively stores all of our knowledge (content, skills, and strategies) on a permanent 

basis, with the ability to recall this information at any time (Baddeley, 1992; Ericsson & 

Kintsch, 1995). Information stored in long-term memory can greatly increase the capacity 

of the working memory (Paas, Renkl, & Sweller, 2003; Sweller, 2003; Sweller, van 

Merriënboer, & Paas, 1998).  

In long-term memory, information is stored in the form of schemata. A schema 

(Chi, Glaser, & Rees, 1982; Larkin, McDermott, Simon, & Simon, 1980) can be defined 

as a cognitive construct that allows multiple elements of information to be treated as a 

single element categorized according to its use. When such schemata are brought into 

working memory each schema can be treated as a single element rather than many, 

freeing up working memory resources and reducing overall cognitive load. The 

possession of schemata enables humans to engage in complex activities in spite of a very 

restricted working memory.  If meaningful encoding does not take place within the 

individual, then learning did not occur (Anderson, 1994; Rumelhart, 1980). 

It is important that instruction be designed to observe the size limits (Gagné, 

1965) of working storage. The main point in the information processing model is the 

encoding process, which occurs in working memory. The encoding process is considered 
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the bottleneck of the information flow from sensory input to long term memory. With this 

limitation to information processing, instructional materials should be chunked into sets 

of data that can be accommodated by working memory (Sweller, 2003).  

The instructor’s task is to ensure that the learner has prior knowledge of the 

related concept before providing instruction to that student. The instructor must also 

provide a means to assist the learner in making the necessary connection between what is 

being taught and what the learner knows (prior knowledge). When people learn 

something new, they must retain it for later use. Our knowledge is stored in a scaffold-

like hierarchy, which includes our way of organizing the information. According to 

Slavin (1991), we encode, store, and retrieve information based on this system. The 

information processing theory can be better understood when we examine the cognitive 

approach to learning. 

 

Cognitive Load Theory 

Cognitive load is defined as the “total amount of mental energy imposed on the 

working memory at an instance in time, especially during instruction” (Cooper, 1998, p. 

10). Cognitive load theory is built on the idea that working memory is limited to around 

seven chunks of material (Miller, 1956) and that people can deal with only two or three 

elements simultaneously. Cognitive load theory, which was theorized by Sweller (2004), 

asserted that the purpose of instruction is to build knowledge by making small 

incremental changes in long-term memory.  

The theory is also concerned with instructional design and message design 

methods that efficiently manage the limited processing capabilities of an individual’s 
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working memory. The instructional design should capitalize on the extensive capabilities 

of long term memory, which promote schema formation and improve intellectual learning 

and performance on difficult cognitive tasks (Sweller, 1988). Cognitive load theorists 

argue that overloading working memory inhibits learning, which means that instructional 

procedures are most effective when unnecessary cognitive load is kept to a minimum 

(Sweller, 2003; Sweller et al., 1998).  

In the case of web-based instruction, cognitive load covers both the mental 

processing necessary to access and interpret the screens, icons and objects, and the 

cognitive process devoted to processing the actual content of the instruction (Brunken, 

Plass, & Leutner, 2004; Plass, Chun, Mayer, & Leutner, 1998). A complex or 

unconventional screen design, which uses different fonts, objects, navigational tools, and 

layout patterns, will generally have a high procedural or functional cognitive load 

because each component will need to be perceived and interpreted by the learner (Plass, 

Chun, Mayer, & Leutner, 1998; Sweller, 1999). A screen that uses standard conventions 

in text, graphics, navigation, and layout will be more easily interpreted and consequently 

have a much lower cognitive load. This is one reason why many screen and interface 

designers have advocated the use of consistent screen design conventions in order to 

reduce the cognitive load of interacting with the screen’s interface (Heines, 1984; 

Schneiderman, 1997).  

The aforementioned situations illustrate the problem of redundancy and split 

attention effects, which can happen when a user interacts with a web-based training 

program. Redundancy takes place when the instruction on the web page repeats itself. 

The student is receiving twice the information from the instruction, which can come from 
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the text or the picture. In web-based instruction, pictures should correspond to the text 

without providing additional information that is not considered useful to the student or 

becomes repetitive information that is already being discussed by the text. The additional 

information takes up unnecessary memory space that can cause cognitive load, which 

will decrease learning from the student (Chandler & Sweller, 1991; Sweller, 1994; 

Sweller & Chandler, 1994).  

Split attention effects take place when the instructional material provides two 

sources of information, such as a picture with text, which are not close to each other. If 

both sources are needed to understand the material, the learner is forced to integrate the 

two sources mentally. Web-based instruction is more effective when verbal and visual 

information are presented close to each other rather than being presented separately. This 

process will decrease the student’s cognitive load (Chandler & Sweller, 1991; Sweller, 

1994; Sweller & Chandler, 1994).  

In summary, if two or more sources of information cannot be understood in 

isolation, then a split attention effect may occur, and if they can be understood in 

isolation, a redundancy effect may occur (Kalyuga, Chandler, & Sweller, 1998, 1999; 

Sweller, 1990, 1994, 1999; Sweller & Chandler, 1994; Sweller et al, 1998). The 

instructional designer’s main goal is to reduce the amount of processing directed at 

interacting with the web-based training program while maximizing the processing of 

knowledge being taught.  
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Dual Coding Theory 

Paivio’s Dual Coding Theory (Paivio, 1971) contends that the cognitive system 

functions with two independent systems, one verbal and the other nonverbal. The verbal 

system stores information generated through the processing of language such as text, 

while the nonverbal system stores information received during the processing of images, 

diagrams, and animations. Each system has its own reference subsystem, where it is 

compared to other representations of their own type. It is important to know that the 

verbal and nonverbal systems can be activated independently and that the two 

independent systems are connected by referential links that enable cross-code interaction 

during encoding and retrieval of information. These two systems work together to allow 

us to make sense of our environment (or instruction), although each has its own method 

of operation and procedures that govern the systems (Clark & Paivio, 1991; Paivio 1990, 

1991). An illustration of Paivio’s Dual Coding Theory Model is presented in Figure 2.2.  
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Figure 2.2. Paivio’s Dual Coding Theory Model  

Source: Sadoski, M., & Paivio, A. (2001). Imagery and text: A dual coding theory of  
 reading and writing. Mahwah, NJ: Lawrence Erlbaum. 

 

It is assumed that concrete information can be stored in either the nonverbal 

image system, the verbal system, or both systems (Rieber, 1994; Simpson, 1995). Dual-

coding theory suggests that when information is dual-coded, it is easier to retain in 

memory (Kobayashi, 1986). Dual coding supports the idea that people learn by 

connecting new knowledge to prior knowledge (Baggett, 1989; Chandler & Sweller, 
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1992). Instruction that promotes dual coding has obvious advantages. If the instruction 

has words and pictures in it, then the learning process and the individual’s working 

memory will become more efficient according to the dual coding theory (Sweller, 1994; 

Sweller & Chandler, 1994). 

In order to apply the dual coding theory in practice, the information or instruction 

contained in both codes should not be redundant, and the two codes should be integrated 

so that students are not forced to split their attention between the two codes (Kalyuga, 

Chandler, & Sweller, 1999; van Merriënboer & Ayres, 2005). It has been known that 

words and pictures together generally have been more effective than words alone 

(Chandler & Sweller, 1992; Guri-Rozenblit, 1988; Holiday, Brummer, & Donais, 1977) 

and that the physical integration of verbal and visual information has resulted in 

improved test scores when use properly (Jeung, Chandler, & Sweller, 1997; Kalyuga, 

Chandler, & Sweller, 1999).  

Since 1971, dual coding theory has been used as an explanation for the effects of 

multimedia information on learning in a number of studies (Baggett, 1989; Kozma, 1991; 

Moreno & Mayer, 2000; Paivio, 1971). Many researchers agree that dual coding theory 

gives a reasonable explanation for the results of a large number of studies of multimedia 

learning (Najjar, 1996).  

A number of principles and guidelines for designing multimedia have been 

derived from dual coding theory and applied to the development of computer-based 

learning materials. It seems that the theory is more relevant today as it was some 30 years 

ago, in spite of the advancements in new technology and changes in education (Paivio, 
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1991; Sadoski & Paivio, 2001). This theory also holds promise in guiding research on 

computer-based multimedia environments (Mayer & Sims, 1994). 

 

Multimedia 

Multimedia can be defined as computer-based technology integrating some, but 

not necessarily all, of the following: text, graphics, pictures, animation, sound, and video 

(Barron & Orwig, 1995). Multimedia learning simply refers to any environment in which 

information is presented in two or more perceptual modalities such as visual or auditory 

(Mayer, 1997, 2001). Multimedia can be used to enhance the learning process through 

simulation, animation, video, audio, and pictorial content (Moreno & Mayer, 1999a, 

2000). When used appropriately, multimedia can assist students in their learning.  

In his theory of multimedia learning, Mayer (2001) described how the learner 

builds mental representations of multimedia instructions. This is accomplished by 

presenting the instruction with a picture and with some text, which assists in the 

explanation of the information to the student. This process assists the student in recalling 

the facts because the student is able to associate the picture with the text. It is important 

that the instructional designer select the appropriate images and words when designing 

the presentation so that the student will be able to associate them together and put them 

into working memory. If the multimedia design is done correctly with the appropriate 

number of visual and audio elements, then the learner will be able to process the 

information and put it into his or her verbal, visual, and audio working memory. This new 

information will be integrated with the learner's prior knowledge (Mayer, 2001).  
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According to Mayer and Moreno’s (2003) cognitive theory of multimedia 

learning, meaningful learning is active learning in which the learner possesses and uses a 

variety of cognitive processes to make sense out of the presented information. The major 

cognitive processes that lead to meaningful learning include selecting relevant 

information, organizing that information into coherent representations, and integrating 

these representations with existing knowledge (Mayer, 2001). 

The majority of Mayer’s multimedia work is based on the integration of Sweller's 

Cognitive Load Theory (Chandler & Sweller, 1991; Sweller, 1999), Pavio's Dual-Coding 

Theory (Clark & Paivio, 1991; Paivio, 1990), and Baddeley's Working Memory Model 

(1986, 1992, 1999). Mayer focuses on the auditory/verbal channel and visual pictorial 

channel, stating:  

I define multimedia as the presentation of material using both words and pictures . 

. .thus the definition of multimedia I use . . .is narrower than some other 

definitions. . .I have opted to limit the definition to just two forms – verbal and 

pictorial – because the research base in cognitive psychology is most relevant to 

this distinction (Mayer, 2001). 

Mayer’s Cognitive Theory of Multimedia Learning is presented in the following model 

(see Figure 2.3). 
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Figure 2.3. Mayer’s Cognitive Theory of Multimedia Learning Model 

Source: Doolittle, P.E. (2001). Multimedia learning: Empirical results and practical   
             applications. Virginia Polytechnic Institute and State University, Retrieved on   
             May 22, 2006, from: http://www.ipfw.edu/as/tohe/2001/Papers/doo.htm 
 

This model is based on three primary assumptions (Mayer, 2001): 

1. Visual and auditory experiences/information are processed through separate and 

distinct information processing channels. Presenting material in words and 

pictures takes advantage of the full capacity of the human’s ability to process 

information. When we present material only in the verbal mode, we are ignoring 

the potential contribution of our capacity to also process material in the visual 

mode. 

2. Each information processing channel (verbal and nonverbal) is limited in its 

ability to process experience/information. When an illustration or animation is 

presented, the learner is able to hold only a few images in working memory at any 

one time. Similarly, when a narration is presented, the learner is able to hold only 

a few words in working memory at any one time. These images reflect portions of 
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the presented material rather than an exact copy or recording of presented 

material. 

3. Processing experience/information in channels is an active cognitive process 

designed to construct coherent mental representations. These active cognitive 

processes include paying attention, organizing incoming information, and 

integrating incoming information with other knowledge.  

In short, humans are active processors who seek to make sense of multimedia 

presentations. This view of humans as active processors conflicts with the common view 

that humans are passive processors who seek to add as much information as possible to 

memory. 

 

The Principles of Multimedia Design 

Several research studies have been conducted to test the cognitive theory of 

multimedia learning and the three assumptions of the theory. The studies have 

determined several factors that can assist students in learning, but mostly how to present 

instruction to them. The suggestions on how to present the instructional material to the 

students became known as the principles of multimedia design. Only a few of these 

principles that pertain to this study will be discussed.   

It has been determined in a few studies that students learn better from words and 

pictures than from words alone. This learning effect is called the multimedia principle. 

The multimedia principle was originally suggested by Mayer (2001) when he conducted a 

research study in which students read text that explained how pumps or brakes work. For 

some students, a corresponding set of illustrations was presented with each frame 
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depicting actions described in the text. Students who received both text and illustrations 

performed better than students who received text alone (Mayer, 2001; Mayer & Gallini, 

1990). Mayer (2001) also conducted a follow-up study where the students viewed a short 

computer animation that demonstrated how pumps or brakes work. Again, Mayer found 

that students who received both narration and animation performed better on transfer tests 

than students who received words alone (Mayer, 2001; Mayer & Anderson, 1991).  

When words and pictures are both presented, students have an opportunity to 

construct verbal and pictorial mental models and to build connections between them. 

When words alone are presented, students have an opportunity to build a verbal mental 

model but are less likely to build a pictorial mental model and make connections between 

the verbal and pictorial mental models. Sweller and others have also shown that the 

physical integration of verbal and visual information resulted in improved test scores 

when use properly (Jeung, Chandler, & Sweller, 1997; Kalyuga, Chandler, & Sweller, 

1999).  

Another important multimedia design principle that pertains to this study is the 

contiguity principle. The contiguity principle states that instruction in multimedia is more 

effective when words, pictures, and audio are presented contiguously, rather than 

separately in time (temporal contiguity) or space (spatial contiguity) (Mayer & Anderson, 

1992).  The contiguity factor takes into account the severe limitations of the human 

processing system (Baddeley, 1986), which leads to cognitive load. Contiguity helps to 

bring cross-code referential links by lowering the cognitive load thus helping in better 

cognition of the instructional material that is presented to the learner.  
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The temporal contiguity principle, which is part of the contiguity principle, states 

that students learn better when corresponding words and pictures are presented at the 

same time, rather than sequentially (Mayer, 1997; Mayer & Sims, 1994). When 

corresponding portions of words and pictures are presented at the same time, the learner 

is more likely to be able to hold mental representations of both in working memory at the 

same time. This process allows the learner to build mental connections between the 

verbal and visual representations. When corresponding portions of words and pictures are 

separated in time, the learner is less likely to be able to hold mental representations of 

both in working memory at the same time and thus is less likely to be able to build mental 

connections between verbal and visual representations (Mayer & Anderson, 1991). If the 

time between hearing a sentence and seeing the corresponding portion of animation is 

short, then the learner may still be able to build connections between words and pictures 

(Mayer & Moreno, 2003). However, if the learner hears a long passage and views an 

entire animation at separate times, then the learner is less likely to build connections 

between words and pictures (Mayer, Moreno, Boire, & Vagge, 1999). 

Mayer and Anderson (1992) investigated temporal contiguity by presenting 

learners with an animation of the workings of a bicycle tire pump. The animation was 

presented along with concurrent spoken narration of the steps in the process, or four 

different methods of successive presentations for the animation and spoken narration. 

Learners in the concurrent condition significantly outperformed those in the other four 

conditions in subsequent problem-solving tasks that involved application of the new 

knowledge. Similarly, Mayer and Sims (1994) showed that learners presented with an 

animation and simultaneous spoken narration of the working of the human respiratory 
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system showed significantly better problem-solving transfer than learners who were 

presented with the same animation and narration presented successively.  

Mayer and Anderson (1992) also determined that multimedia instruction is more 

effective when words and pictures are presented near rather than far from each other on 

the page or screen (that is, each set of printed words placed near rather than far from the 

portion of the graphics they describe). In a computer environment, this occurs when the 

instructional elements are on the same screen rather than on different screens. This effect 

on learning is called the spatial contiguity principle, which is the second component of 

the contiguity principle. The spatial contiguity principle was also suggested by Mayer, 

which is based on a study in which students viewed an animation depicting how lightning 

storms develop. Corresponding on-screen text was placed either at the bottom of the 

frame as a caption (separated presentation) or next to the portion of the animation that it 

described (integrated presentation). Students who received the integrated presentation 

performed better on transfer tests than did students who received the separated 

presentation (Mayer & Moreno, 2003; Mayer, Steinhoff, Bower, & Mars, 1995). In 

another study, text was placed either on a separate page (separated presentation) or next 

to the portion of the illustration that it described (integrated presentation). Again, students 

who received the integrated presentation performed better on transfer tests than did 

students who received the separated presentation (Mayer & Moreno, 2003; Moreno & 

Mayer, 1999b). 

When corresponding words and pictures are near each other on the page or screen, 

learners do not have to use cognitive resources to visually search the page or screen. This 

screen design layout allows the learner to hold both the text and picture in working 

56 



 Texas Tech University, Patrick F. Logue, May 2007  

memory at the same time. When corresponding words and pictures are far from each 

other on the page or screen, learners have to use cognitive resources to visually search for 

them on the page or screen. Thus, learners are less likely to be able to hold them both in 

working memory at the same time (Mayer & Moreno, 2003; Moreno & Mayer, 1999a). 

Studies involving multimedia instruction have shown that learners perform better on 

problem solving and recall tasks when related text or narration are close to an illustration 

or animation sequence rather than when they are far away (Mayer & Anderson, 1991; 

Mayer, Heiser, & Lonn, 2001; Mayer & Moreno, 2003). However, other studies found no 

significant difference (Roberts, et al, 2004).  

It was also determined from other research studies that when verbal and visual 

information were presented separately or far away from each other that it can cause a 

split attention effect (Sweller, Chandler, Tierney, & Cooper, 1990). Split attention effect 

is similar to the spatial contiguity effect. Split attention effects occur when learners must 

integrate information from separate information sources in building initial 

representations. An example would be separate illustrations and text.  

However, Sweller et al. (1990) also identify another important factor that affects 

learning with multimedia, which is the duplication of information. The duplication of 

information in multimedia can cause a redundancy effect. Redundancy effects occur 

when illustrations merely repeat text, and do not add anything new to the reader or user’s 

representation. In effect, cognitive load is increased because the reader expends resources 

unnecessarily processing the illustrations. In addition, the redundant information can 

increase cognitive load when the learner attempts to integrate it with other sources of 

information, and it consequently reduce knowledge construction. 
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Chandler and Sweller (1991) investigated the redundancy effect using electrical 

engineering and biology instructional materials. The results showed that instruction that 

is designed to eliminate redundancy or allow learners to ignore the redundant information 

achieved the best results. Integration of all information sources may not always be 

effective in reducing cognitive load. If redundant sources of information are integrated, 

the effects can even become negative rather than positive (Chandler & Sweller, 1991). 

However, as Kalyuga, Chandler, and Sweller (1998) found, redundant information may 

not always interfere with learning. 

These findings suggest that instructional designers should reduce designs that 

create split-attention and redundancy. In addition, words and pictures should be 

integrated into the multimedia learning environment appropriately so that they can reduce 

the cognitive load that is placed on the learner. 

While reducing the effects of split-attention and redundancy in screen designs; it 

has been determined that students with no prior knowledge of the instructional material 

can improve their recall of information if the instruction is given to them with words and 

pictures (Kalyuga, Chandler, & Sweller, 2000). Screen design effects are stronger for 

low-knowledge learners because of the positive effects of the integrated presentation, but 

not for high-knowledge learners. Learners with high prior knowledge of any subject 

material will already have built their own mental model of the information. Therefore, 

multiple representations of the material are easier to integrate with prior knowledge and 

less likely to overload their working memory (Mayer, 2001; Moreno & Mayer, 1999a).  

Furthermore, students who have prior knowledge of computers and their 

interfaces can perform better in recall tests than students who have no experience with 
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computers. Students learn better from a multimedia presentation when they already know 

about the components in the presentation (such as, using a mouse, clicking on buttons, 

typing in numbers, and the like) (Mayer, Mautone, & Prothero, 2002). Low computer 

experience may impose an extra cognitive load if students are not familiar with 

computers and the tasks that are required to interact with the computer, which have not 

become automatic yet for some students (Chandler & Sweller, 1991).  

As indicated by the studies, effective web-based training should consist of two or 

more modality elements that provide the most appropriate learning environment for the 

students, who have no knowledge of the content material or use of the computer screen. 

The pictures that correspond with the text must be relevant to the information that is 

being discussed on the screen and at the same time the screen layouts must be consistent.  

In summary, multimedia learning offers a potentially powerful way for people to 

understand things that would be very difficult to grasp from words alone. There needs to 

be a better understanding of how to improve screen design elements of multimedia, 

especially with multimedia that integrates text with pictures.   

 

Pictures 

Pictures can communicate the content material on the computer screen better only 

when they represent the text that is presented on the screen (Salomon, 1979). The 

memory for pictures is superior to the memory for words, which has become consistent 

and has been called the picture superiority effect (Levie, 1987).  

From Mayer’s research studies on multimedia learning and Sweller’s explanation 

of cognitive load, pictures can be use to recall visual memory (Mealing & Yazdani, 

59 



 Texas Tech University, Patrick F. Logue, May 2007  

1990). Pictures can provide a wide range of prior knowledge and experience from the 

learner’s visual memory, which means that each learner may interpret the picture 

differently from another learner. As images are being stored in our memory, they are 

subject to distortions and forgetting (Miller & Burton, 1994). Visual processing takes 

place in the same limited system as that for all other stimuli. The system can process only 

a fraction of those stimuli that bombard it at any one time, and consequently our 

processing of visuals are limited (Kosslyn, 1975). However, Mayer and his coauthors 

have repeatedly shown that students benefit from a multimodal approach, whose most 

common form is a mixture of words and pictures, not pictures alone (Mayer, 1997, 2001; 

Mayer & Anderson, 1991; Mayer & Moreno, 1998, 2003). 

  

Video 

Streaming video is a fairly new technology available for web-based instruction 

and is becoming a popular tool for learning. Streaming video can be defined as video that 

is transmitted in a continuous data stream over the Internet to an appropriate web browser 

for playback (Belanger & Jordan, 2000). Previously, video files delivered over the 

Internet had to be downloaded first before they could be viewed, which took a long time 

because the video files were large in size (Pescatore, 2000). Streaming video allows a 

user to begin watching a video file almost as soon as the video data arrives at the web 

browser (Waggoner, 1998, 2000). 

Placing streaming video on the web is now fairly easy and inexpensive. Although 

streaming video may not immediately approach TV-quality over an analog dial-up 
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connection, many distance education programs and educational instructions attempt to 

incorporate streaming video into their instruction (Jung & Rha, 2000).  

Video is one example of what Mayer (2001) calls multimedia, instructional 

formats that combine words and pictures. Instead of replacing instruction, multimedia can 

be embedded into web-based instruction to enhance the student’s understanding of the 

lesson. Embedding multimedia into instruction is not widely known or used, but it shares 

the same impact on achievement found in studies that use of pictures, illustrations, 

diagrams, and other graphic content to enhance the effects of class lessons and text 

(Carney & Levin, 2002; Schnotz, 2002; Shah, Mayer, & Hegarty, 1999; Vekiri, 2002).   

However, well-designed embedded multimedia using video has properties that go 

beyond static graphics. First, video can model skills or content for students, giving them 

clear demonstrations of proficient performance. For example, videos can show students 

modeling advanced problem-solving strategies, sounding out words, thinking out loud 

about their creative writing, or working through a scientific investigation (Cofield, 2002).  

Hecht and Klass (1999) examined whether or not streaming audio and video 

technology could be used for primary instruction in off-campus research classes. The 

study was conducted using two graduate level research classes in the summer of 1998. 

Various methods of distance education including compressed video over dedicated lines 

and over the Internet were considered before the authors settled on a streaming video 

solution. Stanford University switched to streaming video during the 1996-1997 

academic years when the program’s administrators felt the technology had become a 

viable option for course delivery. Students who utilize the Stanford online courses report 

the videos contribute positively to the overall learning experience (Schultz & Rouan, 
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1998). In other studies, Wise and Groom (1996) found that videos can help hold attention 

and Smith and Ransbottom (2000) found that video can complement text. 

 

Feedback

The use of computers in training and in education allows the students to have the 

ability to interact with the instructional material. The ability to interact (interactivity) 

with the computer and its components is one factor in learning. Interaction is engagement 

in learning (Hillman, Willis, & Gunawardena, 1994). 

Students can learn effectively by interacting with the instruction. The interactivity 

from a web-based program can provide positive feedback to the student, which reinforces 

their motivation to learn (Carver & Scheier, 1991). In addition, interactivity can help 

students detect errors early on and thus facilitate error management (Hodes, 1985). Berge 

(1999) suggests that interaction is important to learner satisfaction and that it assists in 

maintaining student persistence in a course. With retention in online learning programs 

being as low as 50 percent in some cases, and completion rates of the online courses at 

10-20 percent below traditional classes (Carr, 2000), the use of integrated feedback in 

online instruction might improve the number of students who complete the online 

courses. Feedback from the instruction and the learner’s satisfaction from the course are 

the key variables in completing a web-based course. With interaction being a component 

of overall student satisfaction, interaction should be considered when trying to increase 

retention in online courses. However, from the online learner’s point of view, too much 

interaction may be perceived as busywork and lead to frustration, boredom, and overload, 

whereas too little interaction may result in student isolation (Berge, 1999). 
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Moore (1989a, 1989b) has identified three types of instructional interactions: (a) 

interactions that occur between the learner and the instructor, (b) interactions that occur 

between learners, and (c) interactions that take place between learners and the content 

they are trying to master. All three interactions are important and should be considered 

when designing a web-based training program. Instructional designers should be first 

concerned on how the students are going to interact with the computer and the content 

material on the computer screen. The interaction with the computer and the content 

material can be done with a mouse for clicking buttons or with a keyboard for typing 

words or numbers. Depending on the learning situation, the instructional designer should 

select the most appropriate tool that allows the student to interact with the content 

material in the most effective way.  

To have an effective learning experience, the students should be able to interact 

with the learning material, but also receive feedback from it. Wagner (1994) defined 

feedback as any information that allows a learner to judge the quality of his or her 

performance. Feedback can provide reinforcement, which is intended to correct and 

direct performance (behaviorist perspective). Feedback can also provide learners with 

information about the correctness of a response so that they can determine if a response is 

right or wrong, or correct an incorrect response so that long-term retention of correct 

information is enabled (cognitivist perspective) (Wagner, 1994). Overall, feedback 

strengthens the probability of correct responses and reduces the probability of subsequent 

incorrect responses (Phillips, Hannafin, & Tripp, 1988; Schommer, 1990).  

Simple forms of feedback are most effective for simple verbatim and verbal 

information types of learning (Kulhavy, White, Topp, Chan, & Adams, 1985). Feedback 
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is useful to the degree that it is accurate, specific, and provides students with information 

they do not already possess (Murray, Phillips, & Truby, 1969). Feedback can reduce 

uncertainty and enhance interpersonal understanding. Feedback is the answer to the 

question, “How am I doing?” (London, Larsen, & Thisted, 1999). Regardless of its form, 

feedback should be considered a significant variable in the self-regulatory processes that 

guides knowledge accumulation, tuning, and restructuring (Rumelhart & Norman, 1978). 

There has been some research on the effectiveness of web-based feedback with 

students. Cassady, Budenz-Anders, Pavlechko, and Mock (2001) found significant 

differences in performance (test scores) between students who received feedback from 

web-based instruction compared to the students who did not received feedback. However, 

some researchers are concerned about the form of the feedback and the effects it has on 

students’ performance and self-esteem (Sonak, Suen, Zappe, & Hunter, 2002). The issue 

regarding which form of feedback should be used relates to the fact that different forms 

of feedback are appropriate for different students (Covington & Omelich, 1984). 

Nevertheless, web-based instruction should provide positive and informative feedback to 

the students (Ertmer & Newby, 1993). 

One way of providing feedback to the students is through the use of assessment, 

which is built into the web-based program. Computer-based assessment within the 

instruction has been shown to have positive effects on student learning (Thelwall, 2000). 

Fleischman (2001) and Lockwood (2001) also found that web-based assessment provided 

students with more chances for practice, self-testing, self-regulation, and self-evaluation, 

which promoted motivation and confidence in the subject material.  
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Several types of assessment can be used in a web-based program. The most 

common form of assessment is multiple-choice questions. Multiple-choice questions can 

be designed to assess a range of competencies relating to student performance rather than 

concentrating on objective questions (Brown, Race, & Bull, 1999). Multiple-choice 

questions have become very effective in measuring the student’s understanding of the 

material, despite the criticism surrounding their use as a means to assess the knowledge 

and skills of students (Haladyna, 1997). 

With the use of multiple-choice questions as a form of assessment, how does the 

computer inform the student if he or she has answered the question correctly? Should the 

computer provide the answer or redirect the student to the appropriate section for 

relearning? This has not been tested in any research, but the use of verbal or graphical 

information has been used. Verbal or graphical information can provide additional 

clarification of information to the students (Kruse & Kevin, 1999). In a study conducted 

by Rice (1984), students who received a visual feedback from a simulation program 

outperformed students who received only verbal feedback. Rice guided this research by 

the dual-coding theory, which predicts that effective learning should result when 

information, in this case feedback, is encoded both visually and verbally. Visual feedback 

was the preferred method by the students when trying to understand difficult concepts 

and skills such as writing a computer program. Further research is needed to understand 

the effects of visual feedback that is given to students in a web-based learning 

environment.  

No matter what the form of the feedback is to the student; it is essential that the 

feedback allow the student to process the information and be able to reflect on it. The 
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feedback should also allow the student to relate the new information with his or her 

existing knowledge. The feedback that is given to the students is the most effective if it 

can revise their thinking as they interact with the web-based training program.  

 

Anxiety

Computers have made a dramatic impact on our society, particularly in the field 

of education (Kleiman, 2000). Computers are becoming common tools in most schools 

and are increasingly being used in all subject areas (Bauer & Kenton, 2005). Although 

some students are excited about using computers, others may be more apprehensive.  

There is an assumption that all students have been exposed to or have used 

computers, but that has not been the case (McInerney, McInerney, & Sinclair, 1994). 

School teachers, college professors, and employers are finding that only a few individuals 

know how to use a computer for the purpose of learning and carrying out job tasks 

(Wells, 1999). Most individuals use their computers to read e-mails, surf the Internet, and 

to play games, not to write papers, calculate problems, or manage data (Newburger, 

2001). Students and employees who are asked to use the computer to learn something or 

to carry out a task may try to find some way of not doing it (Dweck & Leggett, 1988; 

Marquardt & Kearsley, 1999). Not because they don’t want to do it, it is because they 

don’t know how to do it. They believe they cannot accomplish the task because they feel 

uneasy or uncomfortable in doing it (Archer, 1994; Regenstein, Meyer, & Hicksl, 1998). 

They start to show signs of anxiety when they are asked to use the computer in some 

different way.  
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Wicks (1977) wrote that anxiety may be real, imagined, or learned and that 

individuals will employ defense mechanisms such as repression, projection, denial, and 

rationalization to avoid situations that they view as potentially anxious, which impairs 

learning. Anxiety can also negatively affect the effectiveness of memory strategies and 

the ability to process new information and skills (Scott & Nelson, 1979; Tobias, 1977). 

One method of reducing the individual’s anxiety is by providing reassurance to the 

individual while learning a new concept or skill (Ryan, Gheen, & Midgley, 1998). Such 

reassurance to the individual can be a form of positive and informative feedback 

(Schimmel, 1983).  

The use of technology, especially computers, in the classroom can cause anxiety 

in the learner. Rohner and Simonson (1981) define computer anxiety as “the mixture of 

fear, apprehension, and hope that people feel when planning to interact or when actually 

interacting with a computer” (p. 551). In their study, Maurer and Simonson (1984) 

concluded that a person with computer anxiety would exhibit the following behaviors: 

avoidance of computers, excessive caution when using computers, negative remarks 

toward computers, and would attempt to shorten the amount of time when using 

computers. This fear of using computers can affect one's performance and confidence 

levels in one’s own abilities (Rosen, Sears, & Weil, 1993). Computer anxiety is 

experienced by as many as one third of student users (Howard, Murphy, & Thomas, 

1987; Loyd & Gressard, 1984). In fact, Raub (1981) surveyed college students regarding 

their attitudes toward computers and reported that fear or anxiety about computers led to 

negative attitudes toward their use. Some studies have reported that females were more 

likely to have computer anxiety than males (Bradley & Russell, 1997; Liu, Reed, & 
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Phillips, 1992; McInerney et al., 1994). Therefore, determining the best ways to teach 

about and with computers is important (Cambre & Cook, 1985). 

Yaghi and Abu-Saba (1998) suggested that computer anxiety is likely to diminish 

as an individual acquires more knowledge and experience with computers. A number of 

researchers have found that prior experience with computers and improving one’s 

computer skills can reduce and eliminate computer anxiety (Farina, 1991; Honeyman & 

White, 1987; Jennings & Onwuegbuzie, 2001; Kolehmainen, 1992; Liu, Reed, & 

Phillips, 1990; Marcoulides, 1988; Reed & Overbaugh, 1993). 

 

Attitude 

 Instead of concentrating on individual’s fear of computers, most computer 

instructors are interested in the student's attitudes toward computers and their abilities in 

using the computers in their learning. The word attitude can be defined as a 

“predisposition to respond positively or negatively to things, people, events, or ideas” 

(Simpson, Koballa, Oliver, & Crawley, 1994, p. 212). Attitudes can also be thought of as 

a reflection of an individual’s global perspective on a topic and can be a predictive of 

behavior (Aiken, 1980). 

Students’ attitudes toward a subject have been examined through the use of 

multimedia instruction. Orman (1998) examined the effects of an interactive multimedia 

computer program on attitudes toward music and found that multimedia instruction had 

some influence on the student’s attitude toward music. George and Sleeth (1996) 

determined that technology-assisted instruction with the use of multimedia did influence 

the student’s attitude toward learning the concepts of business, but did not improved their 
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performance on tests or essays. George and Sleeth (1996) also reported that the 

participants in their study were experienced computer users and had no problems 

interacting with the multimedia program. In George and Sleeth’s study, the participants’ 

experience with computers could have influenced their attitude toward the business topics 

and affected the results of the study. McDonald (2004) also determined that the effects of 

a multimedia training program for a well known hotel chain improved the employees’ 

knowledge and attitude toward the company’s new information system compared to the 

employees who had the traditional training method. Other research studies on multimedia 

and attitudes dealt with the student’s or teacher’s perception on using multimedia in the 

classroom (Ellis & Okpala, 2004; Garcia, 2001; Perry & Perry, 1998; Speaker, 2004). 

 

Self-Efficacy 

Schunk (1985) believed that attitude is a component of the student’s learning 

characteristics, which also include aptitudes, interests, and personality characteristics. 

When learner characteristics and task engagement are involved; there is an influential 

intervening factor called efficacy expectancy (Schunk, 1985). Efficacy expectancy, also 

known as self-efficacy, reflects an individual’s confidence in his or her ability to perform 

the behavior required to produce specific outcomes and is thought to directly impact the 

choice to engage in a task, as well as the effort expended on that task (Bandura, 1977, 

Schunk 1985).   

Bandura (1977) was the first researcher to use the term self-efficacy. Bandura 

described self-efficacy as individuals’ confidence in their ability to control their thoughts, 

feelings, and actions, and therefore influence an outcome. These perceptions of self-
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efficacy influence individuals’ (a) actual performance (Locke, Frederick, Lee, & Bobko, 

1984; Schunk, 1981), (b) emotions (Bandura, Adams, & Beyer, 1977; Stumpf, Brief, & 

Hartman, 1987), (c) choices of behavior (Betz & Hackett, 1981), and (d) amount of effort 

and perseverance expended on an activity (Brown & Inouye, 1978). Self-efficacy also has 

been identified as a significant predictor of student motivation (Bandura, 1997). 

Specifically, self-efficacy is a predictor of academic performance and course satisfaction 

in traditional face-to-face classrooms (Bandura, 1993, 1997; Zimmerman & Bandura, 

1994) and online courses (Miltiadou, 2000; Wang & Newlin, 2002). Multon, Brown, and 

Lent (1991) reviewed a comprehensive list of studies that examined self-efficacy in 

achievement situations. Findings suggested that self-efficacy beliefs are positively related 

to academic performance. In the same context, Ames (1984) and Nicholls and Miller 

(1994) suggested that students’ self-perceptions of ability are positively related to 

achievement and student motivation. 

Bandura (1997) wrote that there are four major sources contributing to an 

individual’s self-efficacy, which are: enactive experiences, vicarious experiences, verbal 

persuasion, and physiological indexes. Bandura (1997) also found that self-efficacious 

students shared similar characteristics: they participated more readily, worked harder, 

persisted longer, and had fewer adverse emotional reactions when they encountered 

difficulties than those who doubted their capabilities. This led Bandura to conclude that it 

is one thing for an individual to process the necessary knowledge and skills to perform a 

task, and quite another to embody the self-beliefs entailed in continuing with the task at 

hand while facing obstacles. 
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When online courses and web-based training programs are taught at a distance, 

student motivation becomes particularly critical because distance learning places the 

responsibility of learning on the student much more than traditional learning in the 

classroom. Cropley and Kahl (1983) wrote: “distance learners are thrown back upon their 

own motivational resources to a greater extent than is the case with face-to-face learners, 

since many of the factors which provide external motivation are absent or present only in 

an indirect form in distance education. Internal motivation is a desirable factor to have in 

a face-to-face education, but it is a necessary precondition for distance education” (p. 32). 

Based on these findings, it is fair to say that in order to be motivated and 

successful in an online course, students should possess high self-efficacy for the content 

taught. However, that same self-efficacy for course content might not be enough to 

succeed in an online course. Students with high self-efficacy for course content might not 

feel confident in learning in the online educational environment. Participation in online 

learning requires the extensive use of online technologies. To succeed in such courses, 

students should be able to use technologies to access course materials, send and receive 

email, browse the internet, and perform searches to locate information. Students with 

limited or inadequate computer experience or skill do not feel efficacious enough to 

participate in online learning, and this can lead to computer anxiety (Loyd & Gressard, 

1984). While students are experiencing computer anxiety, more effort is expended 

learning the media rather than the subject matter (Davie & Wells, 1991). Consequently, if 

an individual is to be efficacious about learning in an online course, he or she should 

have two types of self-efficacy. One is self-efficacy for course content and the other is 

self-efficacy for online technologies. Online students should not only feel efficacious 
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about the course content, but they should also feel efficacious in using online 

technologies. 

To determine self-efficacy in an individual, a measuring instrument can be used to 

measure it as long as the skills and behavior are clearly defined by the researcher 

(Bandura, 1986; Murphy, Coover, & Owen, 1989). To measure self-efficacy; the scale 

scores are reported individually, which are related to the specific tasks (Owen, 1986). 

Self-efficacy instruments typically include two scales to measure efficacy beliefs: 

judgment of ability to perform and outcome expectancy (judgment that successful 

performance will achieve a result) (Bandura, 1997).  

 

Computer Self-efficacy 

The term self-efficacy has been extended to other domains, including the use of 

computers. Computer self-efficacy refers to a judgment of one’s capability to use a 

computer (Delcourt & Kinzie, 1993; Ertmer, Evenbeck, Cennamo, & Lehman, 1994; 

Jorde-Bloom, 1988; Kinzie, Delcourt, & Powers, 1994; Oliver & Shapiro, 1993). 

Computer self-efficacy is an important personal trait that influences an individual’s 

decision to use computers (Compeau & Higgins, 1995). In addition, individuals who did 

not see themselves as competent computer users were less likely to use computers 

(Kinzie & Delcourt, 1991; Oliver & Shapiro, 1993). Furthermore, computer self-efficacy 

can exist at the general computing behavior level and at the specific computer application 

level. General computing behavior is defined as an individual’s judgment of efficacy in 

using a computer, while specific computer application is defined as an individual’s 
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judgment of efficacy across multiple computer application domains (Marakas, Yi, & 

Johnson, 1998). 

Oliver and Shapiro (1993) reviewed a number of studies relating to computers and 

self-efficacy and concluded that there was “evidence to support the importance of the 

construct as a critical predictor of future trends in computer attitudes and usage patterns” 

(p. 84). One of the original computer self-efficacy surveys is the Computer Efficacy 

Scale, which measures general efficacy beliefs about computers (Murphy et al., 1989). 

However, Delcourt and Kinzie (1993) recommend that when measuring computer self-

efficacy, the survey instrument should measure each specific computer application 

separately and interpret them individually. The information from this survey would 

provide a better understanding about an individual’s general attitudes toward computers 

and specific computer applications.  This particular survey instrument would be 

appropriate for computer science teachers, who are interested in their students’ abilities in 

using a computer and specific computer applications.  

The Computer Technologies Survey was developed by Kinzie and Delcourt 

(1991), and was designed to measure not only an individual’s attitudes toward computers, 

but also his or her self-efficacy on computers and specific computer application 

programs. The Computer Technologies Survey consists of three parts: the Attitudes 

toward Computer Technologies, Self-Efficacy for Computer Technologies, and 

demographic information. The Attitudes toward Computer Technologies measures an 

individual’s perceived usefulness of and comfort/anxiety with computer technologies. 

The Self-Efficacy for Computer Technologies measures an individual’s perceived self-
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efficacy for specific computer technologies (word processing, electronic mail, and CD-

ROM databases).  

The Computer Technologies Survey has been changed, used, and tested in several 

research studies (Albion, 2001; Kinzie, Delcourt, & Powers, 1994; Milbrath & Kinzie, 

2000), which have examined student teacher’s or teacher’s attitudes toward computer 

technologies and their self-efficacy on computer applications. In these studies, the 

Computer Technologies Survey was given to the student teachers and teachers before and 

after a computer training session on how to use the computer and how to integrate 

computer technologies into their classrooms. The pre- and post surveys indicated 

improvement in the student teachers’ and teachers’ general attitudes toward computers 

and their perceived self-efficacy toward specific computer applications. The researchers 

also determined that the survey itself and its subscales were reliable and valid.   

In a pilot study conducted by this researcher, the Computer Technology Survey 

instrument was updated with the latest terminology and technology tools, which was then 

tested on entry-level computer science students at a local college. The survey was given 

to the students in one setting and it was delivered to them through the Internet instead of 

its typical paper and pencil format. The students in this study indicated a positive attitude 

toward computer technologies, but they had low self-efficacies toward specific computer 

application programs, which they indicated that they had no knowledge or experience 

with these computer programs. The results of the study indicated to the researcher that 

the students have general computer knowledge, but not specific computer knowledge.  

There were other research studies that examined computer self-efficacy. Most of 

these research studies examined the relationship between computer self-efficacy and 
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computer experience or the performance in a computer science course. For example, 

Karsten and Roth (1998) examined the relationship among computer experience, 

computer self-efficacy, and performance in an introductory computer course. In their 

study, students’ computer experience and computer self-efficacy were measured at the 

beginning of the semester, which were analyzed with the students’ performance in the 

computer science course. They found that the students’ computer experience was mostly 

with general computer experience and not with specific computer application programs. 

Students who had computer experience with specific computer application programs 

performed better in the course compared to the students who had computer experience in 

general computing. The researchers also found that computer self-efficacy was 

significantly related to the students’ performance in the course. In a previous research 

study, Brock, Thomsen, and Kohl (1992) found that any type of computer experience, 

especially video game experience, increased the students’ computer literacy levels to 

some degree. However, this amount of computer experience was found to have little 

significant impact on students’ computer literacy. In general, entering students failed to 

exhibit levels of computer literacy that were equivalent to students who had completed 

the introduction to computer science course.  

In short, multimedia instruction is used properly it can affect an individual’s self-

efficacy toward a subject material. Ertmer, Conklin, Lewandowski, et al. (2003) 

examined the effects of multimedia instruction on preservice teachers’ self-efficacy 

toward technology use in the classrooms. The researchers used VisionQuest to illustrate 

and provide examples on how to use technology in the classrooms.  Ertmer, Conklin, 

Lewandowski, et al. (2003) believed that VisionQuest would improve the teachers’ 

75 



 Texas Tech University, Patrick F. Logue, May 2007  

perceived ideas about technology and their self-efficacy toward technology use in the 

classrooms. The researchers found that VisionQuest did increase the preservice teachers’ 

perceived ideas about technology integration and their decision to use technology in their 

classrooms. Seeing how teachers used technology in the classroom helped the preservice 

teachers understand the benefits of using technology in their classes. 

 

Reducing Computer Anxiety and Improving Self-efficacy 

Instructors and instructional designers should consider the effects of computer 

anxiety and low self-efficacy when designing the instructional interface of a web-based 

learning or training program. One way of reducing computer anxiety and improving an 

individual’s computer self-efficacy in a web-based learning environment is by providing 

some form of visual and verbal stimuli that promote encouragement and satisfaction 

(Elliot & Dweck, 1988). This can be done by providing positive and informative 

feedback to the students. Feedback provides confidence and emotional support to the 

student while learning the instructional material (Nguyen Yi-Chuan, Hsieh, & Allen, 

2006). Confidence can be incorporated into multimedia programs by providing frequent 

and early opportunities for success such as embedded questions, scoring, self-checks, and 

practice questions to the students (Flagg, 1990; McTighe & O’Connor, 2005). The 

reassurance that the student receives from the feedback can reduce the student’s anxiety 

toward the subject material (Ryan, Gheen, & Midgley, 1998). The feedback can be in any 

form, but the students are interested in their understanding of the material, which can be 

done by providing some form of assessment within the instruction (Thelwall, 2000).  
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One form of assessment is multiple choice questions. A multiple choice question 

is a form of assessment in which respondents are asked to select one or more of the 

choices from a list. The multiple choice questions are used as a self-check procedure, 

which assists the students in understanding the material (Dibattista & Gosse, 2006). If the 

student answers the question correctly; then a positive and informative feedback from the 

web-based program will be given to the student as a form of encouragement and 

motivation to learn (Bower, 2005; Middleton & Spanias, 1999; Nguyen & Kulm, 2005).  

A pleasant visual may also be included in the feedback. Emotion is closely related 

to the process of learning (Zajonc, 1980). Emotion affects how information is attended to, 

stored, and retrieved (Langhinrichsen & Tucker, 1990; Lehmann & Koukkou, 1990). The 

students must perceive and believe that the information is important to them in order for 

them to cognitively select and filter the information from a given stimulus (Pettersson, 

1989). A student’s interest and expectation of the instructional material plays an 

important role in the extraction of the information from a given stimulus and their ability 

to reconstruct it for their understanding (Pajares, 1996; Zimmerman, 1998). The 

emotional state of the learner is considered an important variable in determining the 

effectiveness of learning of information (Denzin, 1984; Goleman, 1995).  

Rogers (1983) considers emotion as a third code of cognition in addition to verbal 

codes and imagery codes. Rogers believes that how people feel is related with how they 

learn and remember from given information. What makes a piece of information fit into 

cognition is largely a matter of coherence of one’s belief and desire. According to 

Rogers’ interpretation, graphics or pictures that provide emotional effects to the students 

are highly related to how the pictures are processed and interact with the students’ 
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internal mental states. As proposed, affective reaction to the graphic information is part 

of the encoding process in cognitive system (Rogers, 1983). Rogers assumes that when 

affective response is activated, retention is enhanced.  

The positive attitude that a student has toward the learning material will motivate 

the student to actively organize the given representations into his or her own construction 

(Visser & Keller, 1990). When related with what learners like and what makes them 

curious to see, pictures might create considerable learning interest that would motivate 

them to learn the information described in the text (Samuels, 1970). When individuals are 

interested, it is more likely that they will devote their effort in learning the tasks (Keller, 

1983; Visser & Keller, 1990).  

Given that affective reactions would ordinarily occur more quickly to pictures 

than to words (Paivio, 1990), more precautions and considerations should be taken in 

relating what is perceived by learners and what is desired to be perceived from the 

intended objective of the instruction. Fitzgerald (1989) argued that instructional designers 

should consider the relevance and the importance of the pictures when including them in 

the instruction, which will establish the intended beliefs and desires of the instruction to 

the students. Fitzgerald also found that a picture may have different interpretations and 

experiences for each student and that the picture must be appropriate to all students’ 

experiences when being use to communicate a message to them. For example, the use of 

red color might create warm feeling. It might also be interpreted as a warning or wrong 

response by viewers. The design decision about integrating specific graphic attributes, 

such as color, format, or animation, depends not only on which attribute to choose to 
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interact with learners but also how to use them properly and when to use it to meet 

intended purposes (Enns & Cameron, 1987). 

 

Chapter Summary 

This chapter covered the literature review of web-based learning and training, 

information processing theory, cognitive load theory, dual coding theory, presentation 

modality, feedback, anxiety, attitude, self-efficacy, and computer self-efficacy.  

Web-based learning environments may affect a students’ ability to retain 

information and improve their self-efficacy when interacting with a computer. To 

improve learning, instructional designers must select the appropriate pictures and words 

when designing the presentation so that the students will be able to associate them 

together and put them into their working memory. Instructional designers must also 

improve the interaction between the student and the content material on the computer 

screen, which would improve student learning. The interaction with the content material 

must provide some form of feedback that not only reinforces learning but also improves 

the student’s self-efficacy.  

No matter what the form of the feedback is to the student, it is essential that the 

feedback allow the student to process the information and be able to reflect on it. The 

feedback should also allow the student to relate the new information with their existing 

knowledge. The feedback that is provided to the student is the most effective if it can 

revise their thinking as they interact with the web-based training program.  

In summary, there is still much to be learned in regard to the utilization of the web 

in the delivery of the instruction and training to the employees and to the students who 
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are enrolled in online courses. That is why it is important to study the effectiveness of 

web-based training and the instructional design of its interface. 
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CHAPTER 3 

METHODOLOGY 

This chapter describes the research design and methodology of the study. The 

chapter includes the restatement of the problem, the significance of the study, and the 

description of the participants, the materials, and the instruments. The chapter also 

explains the data collection procedures and the data analyses. These components give 

insight into the methods of collecting and analyzing the data for this study. Most of the 

methods used in this study are based on previous literature addressing the same variables, 

but not with this particular experimental design.    

 

Research Design 

A research design will indicate the interest of the study and will determine the 

best approach to investigate this interest (Babbie, 1998). The purpose or the interest of 

this quantitative study was to examine the effects of two presentation modalities that have 

built-in feedback or no feedback and determined how they affect student achievement on 

a Microsoft Excel test, student attitudes toward computer technologies, and student self-

efficacy toward spreadsheets. In addition, the study was interested in the relationship 

between student achievement on a Microsoft Excel test and student self-efficacy on 

spreadsheets.   

The research design for this study was a factorial and correlational design that 

used cross-sectional measurement instrument methodology and included a number of 

measurement instruments. A factorial experiment is an experiment in which the 

researcher determines the effect of two or more independent treatment variables (i.e. 
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factors), both independently and in interaction with each other on a dependent variable 

(Gall, Gall, & Borg, 2003). The factorial experiment in this study was conducted by using 

a convenience sample of the assessable population, which was randomly assigned to one 

of the four instructional design treatments.  

Each instructional design treatment in the study delivered the same content 

material, which covered the concepts and skills of Microsoft Excel. The instruction on 

Microsoft Excel was delivered through a web-based learning environment, which used 

one of the four experimental design treatments. The four experimental design treatments 

consisted of one of the following presentation designs: (1) presentation modality (text 

with picture) with no feedback, (2) presentation modality (text with video) with no 

feedback, (3) presentation modality (text with picture) with feedback, and (4) 

presentation modality (text with video) with feedback. Student achievement was 

measured on a posttest, which consisted of 40 multiple-choice questions (an objective 

test). The computer self-efficacy was measured on an online survey instrument, which 

measured the students’ attitudes toward computer technologies and their self-efficacy on 

spreadsheets. 

The factorial experiment in this study was a 2 X 2 factorial design, where 

presentation modality was one factor (independent variable) with two levels (text with 

picture or text with video) and feedback was the second factor (independent variable) 

with two levels (no feedback or feedback). Student achievement and computer self-

efficacy were the two dependent variables in this study where the two factors 

(presentation modality and feedback) were trying to influence and change. The factorial 

experiment examined the effect of each independent variable (factor) separately and in 
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combination on the dependent variables (Creswell, 2005).  

A correlational research design was also used in this study because it assisted the 

researcher in determining whether there was a relationship between the students’ self-

efficacy score on spreadsheets and their achievement score on a Microsoft Excel posttest. 

A correlation design investigates the relationships between the variables of interest 

(Babbie, 1998). In this study, the two variables of interest were the students’ self-efficacy 

score on spreadsheets and their achievement score on a Microsoft Excel test. The 

correlation design in this study was an explanatory research design in which the 

researcher was interested in the extent to which two variables covaried, where changes in 

one variable were reflected in changes in the other (Creswell, 2005). Again, the purpose 

of this research design was to correlate the students’ self-efficacy score on spreadsheets 

with their achievement score on a Microsoft Excel test.  

Previous research studies have not investigated the similarities and differences of 

the relationships between presentation modalities and the use of built-in feedback or no 

feedback along with student achievement and computer self-efficacy. The findings of this 

study can assist instructional designers and online instructors on how to present software 

application concepts and skills, which will hopefully improve student learning and 

computer self-efficacy. Table 3.1 illustrates the research design of this study.  
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Table 3.1: Experimental Design for the Research Study 

Presentation Modality  
 
Type of Feedback Text with Picture Text with Video 

No Feedback Treatment 1 Treatment 2 

Feedback Treatment 3 Treatment 4 
 

Research Questions 

The first set of research questions in the study asked whether presentation 

modality and feedback (checking for understanding) had any effect on student 

achievement on a Microsoft Excel test. 

1. RQ1: Does presentation modality (text with picture or text with video) have any 

effect on student achievement on a Microsoft Excel test in a web-based learning 

environment? 

2. RQ2: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student achievement on a 

Microsoft Excel test in a web-based learning environment? 

3. RQ3: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student achievement on a Microsoft Excel test in 

a web-based learning environment? 

The next set of research questions addressed the effects of presentation modality 

and feedback (checking for understanding) on student attitudes toward computer 

technologies and student self-efficacy toward spreadsheets. 
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4. RQ4: Does presentation modality (text with picture or text with video) have any 

effect on student attitudes toward computer technologies or student self-efficacy 

toward spreadsheets in a web-based learning environment? 

5. RQ5: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student attitudes toward 

computer technologies or student self-efficacy toward spreadsheets in a web-

based learning environment? 

6. RQ6: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student attitudes toward computer technologies 

or student self-efficacy toward spreadsheets in a web-based learning 

environment?    

The last research question in the study asked whether there was a relationship 

between self-efficacy toward spreadsheets and performance on a Microsoft Excel test. 

7. RQ7: Is there a relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a 

web-based learning environment? 

 

Hypotheses: 

The following hypotheses are associated with the first set of research questions. 

1. Ho: Presentation modality has no effect on student achievement on a Microsoft 

Excel test in a web-based learning environment. 

2. Ho: Feedback has no effect on student achievement on a Microsoft Excel test in a 

web-based learning environment. 
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3. Ho: There is no interaction effect between presentation modality and feedback on 

student achievement on a Microsoft Excel test in a web-based learning 

environment. 

The following hypotheses are associated with the second set of research 

questions. 

4. Ho: Presentation modality has no effect on student attitudes toward computer 

technologies or student self-efficacy toward spreadsheets in a web-based learning 

environment. 

5. Ho: Feedback has no effect on student attitudes toward computer technologies or 

student self-efficacy toward spreadsheets in a web-based learning environment. 

6. Ho: There is no interaction effect between presentation modality and feedback on 

student attitudes toward computer technologies or student self-efficacy toward 

spreadsheets in a web-based learning environment. 

The last hypothesis is associated with the last research question in the study. 

7. Ho: There is no relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a 

web-based learning environment. 

 

Variables 

Independent Variables 

The first independent variable in this study was the presentation modality (factor 

1). Under this condition, there were two presentation modalities: text with picture (factor 

1, level 1) and text with video (factor 1, level 2). In each treatment, there were several 

86 



 Texas Tech University, Patrick F. Logue, May 2007  

screen layouts that explained the Microsoft Excel application. Each screen explained one 

concept or skill of Microsoft Excel. For example, the discussion on starting Microsoft 

Excel on a computer was on one screen layout. In a text with picture layout, the text 

describing the process of starting Microsoft Excel on a computer was on the left side of 

the screen while the picture or the snapshot of the starting process of the application 

software was on the right side of the screen. In a text with video layout, the design of the 

layout was the same as the text with picture layout except there was a video showing the 

process of executing the Microsoft Excel application on a computer. The video used in 

this study contained no audio or sound, just moving pictures. The use of audio or sound 

in the video can be a distraction to the learner and may overload the learner’s working 

memory, which can affect the results of the study.  

The decision to place the text on the left side of the screen and the picture or the 

video on the right side of the screen was based on several research studies (Descy, 1996; 

Mayer & Anderson, 1991; Mayer & Gallini, 1990; Moreno & Mayer, 1999a; Sweller, 

Chandler, Tierney, & Cooper, 1990) and textbooks (establishing the guidelines) (Arntson, 

1993; Heinich, Molenda, Russell, & Smaldino, 1996; Mayer, 2001). Other studies 

(Burns, Warren, & Rudisill, 1986; Galitz, 1996; Tullis, 1997) showed that other factors, 

such as alignment and consistency in location of elements on the screen, had a positive 

impact on student learning. The web page layout was also considered a major influencing 

factor on performance, orientation, and subjective satisfaction (Brinck, Gergle, & Wood, 

2002; Garrett, 2002; Krug, 2000). These studies have indicated that students can learn 

better from screen layouts that are consistent with their screen elements, and that text 
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should be placed on the left side of the screen and the picture, the graphic, or the video 

should be placed on the right side of the screen. 

The second independent variable was feedback (factor 2). Under this condition, 

there were two types of feedback: no feedback (factor 2, level 1) and feedback (factor 2, 

level 2). In each treatment, the participants received a multiple-choice question, which 

reflected the content material from the previous screen. The multiple-choice question was 

a practice, and all participants in the study received the same questions, but not all 

participants received feedback from their assigned treatment. All the questions in the 

study were multiple-choice questions so that there was consistency with the question 

types.  

The participants in the no-feedback treatments were unable to determine whether 

they answered the multiple-choice question correctly. These participants were unable to 

check their understanding of the content material on the previous screen or received any 

reinforcement of learning. After they answered the multiple-choice question, the 

participants in these treatments were allowed to continue their learning of Microsoft 

Excel by receiving another concept or skill on Microsoft Excel.  

The participants in the treatments that provided feedback to them were able to 

determine whether they answered the multiple-choice question correctly. If the 

participant answered the question correctly; then the next screen reinforced the correct 

response to that question with a pleasant visual (the feedback) and allowed the participant 

to continue with his or her learning of the instructional material (another concept of 

Excel). If the participant answered the question incorrectly, then the web-based program 

provided the correct answer to the question, which reinforced the concept or skill (the 
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feedback). After receiving the correct information and learning from their mistake, the 

participant was allowed to continue his or her learning of the instruction (the next concept 

of Excel).  

 

Dependent Variables 

The dependent variables for this study were student achievement and computer 

self-efficacy. Student achievement was measured on a posttest. The test consisted of 40 

multiple-choice questions (an objective test). The 40 multiple-choice questions came 

from the textbook publisher’s test bank and concentrated on the knowledge and skills of 

Microsoft Excel. The test (the achievement test) was given to the participants after they 

completed their assigned treatment. The test (the posttest) assisted the researcher in 

determining which treatment can assist the participant in learning the concepts and skills 

of Microsoft Excel.  

The computer self-efficacy (the second dependent variable) was measured on a 

survey instrument, which consist of the following scales: Attitudes toward Computer 

Technologies (ACT) and Self-efficacy toward Spreadsheets (one scale from the Self-

Efficacy for Computer Technologies (SCT)). The survey instrument was a modified 

online version of the Kinzie and Delcourt’s (1991) Computer Technologies Survey, but it 

reflected the purpose of the study. The survey was given to the participants before the 

treatment and after the treatment. The two surveys (the pre-survey and post survey) 

provided the same questions and response choices. The individual scores for each scale 

on the survey were used to determine the differences between the two surveys (the pre-

survey and post survey), which assisted the researcher in determining if the participants’ 
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attitudes toward computer technologies and their self-efficacy toward spreadsheets 

improved after treatment. 

 

Population and Sampling Procedures 

For convenience and accessibility to the researcher, the population of this study 

consisted of undergraduate students who were enrolled in an introduction to computer 

science course at a local community college. The local community college was located in 

the southwestern part of the United States. The participants from the community college 

came from a variety of different majors, but all students were enrolled in the introduction 

to computer science course. This course was a technology requirement or technology 

elective for all associate degrees and for students who were planning to continue their 

education at a four-year educational institution. The introduction to computer science 

course was offered in a traditional classroom and in the online environment. Students 

who were taking the course in the online environment were not part of the population in 

this study. The student population was mixed with traditional and nontraditional students, 

who came from different ethnic backgrounds, gender, and age. 

According to the community college's enrollment records, the college enrolled 

9,043 college students in the fall semester of 2006. The college's male population was at 

46.82% and the female population was at 53.18%. Ethnic distribution of the student 

population was as follows: 65.09% White, 28.28% Hispanic, 4.32% Black, and 2.31% 

other ethnic origin. The majority of the student population was under the age of 25 

(79.17%) and was from the United States. Some of the students in this population had 
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prior knowledge of the course material and had some experience interacting with web 

sites. 

The study used the Texas Tech University Human Subjects Committee’s 

guidelines and approved procedures when selecting participants or samples for an 

experiment. Permission to conduct this research was obtained from Texas Tech 

University’s Human Subjects Committee (Appendix A). The researcher also had to ask 

permission from the community college and from the instructors who taught the 

introduction to computer science course, if the study could be conducted with their 

students. The college approved the study and three instructors who taught several 

sections of the introductory computer science course permitted the conduction of the 

study in their classes.  Participation in the study was voluntary, but incentives were given 

to the students for their participation. The incentives were extra points added to the 

student’s test score.  

The sample in this study was a convenience sample. A convenient sample was 

used because it was more time efficient and cost effective. The sample consisted of the 

students who were taking the introduction to computer science course. The total sample 

size for this study was 120 students, from different educational backgrounds, ethnicity, 

age, and gender. From this sample, students were randomly assigned to one of the four 

treatments. Gall, Gall, and Borg (2003) recommended at least 30 participants per group 

(treatment) to be compared in an experimental research.  

A 2 X 2 factorial design requires a minimum of 15 participants in each group in 

an experiment (4 treatments x 15 participants = 60 participants) (Creswell, 2005). 

However, a correlational design requires a minimum of 30 participants in each treatment 
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cell, which requires a total of 120 participants (4 treatments x 30 participants) (Gall, Gall, 

& Borg, 2003). Having 30 or more participants in each treatment cell will lessen the error 

in the variance and will give a better claim of representations of the variables of interest 

(Creswell, 2005; Gall, Gall, & Borg, 2003). The study also used a survey instrument and 

Gall, Gall, and Borg (2003) suggested a minimum of 100 participants in each major 

subgroup and 20 to 50 in each minor subgroup. Nunnally (1967) also states that a 

research study that uses a survey instrument should have 5 to 10 times as many 

participants as there are in the number of items on the survey instrument.  For example, a 

survey instrument containing 20 items will need at least 100 participants. The largest 

survey instrument in this study was the Attitudes toward Computer Technologies, which 

contains two subscales (Usefulness = 11 items and Comfort/Anxiety = 8 items) giving the 

survey instrument a total of 19 items. Having a sample size of 120 participants was 

considered acceptable for the two research designs and instruments that were used in this 

study, which was based on the guidelines established by the researchers in the field of 

study. 

 

Treatments 

 As stated, the purpose of this study was to examine the effects of two presentation 

modalities that contained feedback or no feedback as a way of reinforcing the students’ 

understanding of the content material through a web-based learning environment, but also 

how they affected student achievement and computer self-efficacy. There were four 

screen design treatments that assisted in the investigation of the effects on student 
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learning and computer self-efficacy. The four screen design treatments also answered the 

research questions of this study.   

The four screen design treatments delivered the same content material, which 

covered the concepts and skills of Microsoft Excel. In each of the four treatments, there 

were several screen layouts that explained the Microsoft Excel application. Each screen 

in the treatments explained one concept or skill of Microsoft Excel. For example, the 

discussion on entering data into Microsoft Excel was on one screen layout. 

 The four screen design treatments were created in Microsoft FrontPage, which is 

a computer application program that allows a user to create web pages and submit the 

web pages onto a web server. The researcher created all the screen design treatments. The 

text that described the concept or skill of Microsoft Excel was typed into the web page. 

The text was displayed in the Times New Roman font style with a 12 point font size. 

Certain words such as headings and key concepts of Microsoft Excel had emphasis 

placed on them by underlining the text or making them bold faced on the web page.  

The picture or the video was placed next to the text in the web pages. The text 

was placed on the left side of the screen while the related picture or video was placed on 

the right side of the screen. The picture came from the textbook publisher’s instructor 

resource kit, or the researcher had to create it. To create the picture, the researcher had to 

take a screen shot of a particular Excel concept or skill from the computer screen by 

using the keyboard’s Ctrl key and Prt Screen key at the same time. The snapshot of the 

computer screen was stored into the computer’s temporary memory, which was then 

retrieved from Microsoft Picture Manager for editing. Microsoft Picture Manager 
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allowed the researcher to crop the picture and add text to it. All the pictures in the study 

were saved in the jpeg format.  

The video was created with Camtasia, which is a software program that allows the 

user to record the actions or movement on a computer screen. Creating the video in 

Camtasia was an acceptable way of illustrating a procedure, a concept, or a skill in 

Microsoft Excel because the software captures the user’s movement on a computer 

screen. The video contained no narration, sound, or audio, just moving pictures. All the 

video files in this study were saved in the avi format. 

The information on the concepts and skills of Microsoft Excel came from the 

following textbook: Course Technology’s “New Perspectives: Microsoft Office 2003 – 

First Course,” second edition. The web-based instruction for all four experimental 

treatments was developed from the first two tutorials of Microsoft Excel from the 

aforementioned textbook, which were: “Excel Tutorial 1: Using Excel to Manage Data” 

and “Excel Tutorial 2: Working with Formulas and Functions.” The researcher gathered 

this information from the textbook and from the textbook publisher’s instructor resource 

kit, which included a CD that contained pictures, figures, diagrams, and test questions.  

In the study, the instruction on Microsoft Excel was delivered through a web-

based learning environment, which used one of the four experimental design treatments. 

The four experimental design treatments consisted of one of the following presentation 

designs: (1) presentation modality (text with picture) with no feedback, (2) presentation 

modality (text with video) with no feedback, (3) presentation modality (text with picture) 

with feedback, and (4) presentation modality (text with video) with feedback.    

 

94 



 Texas Tech University, Patrick F. Logue, May 2007  

Treatment One 

Treatment one had a presentation modality that used a text with picture screen 

design layout with no feedback. In a text with picture layout, the text discuss one concept 

or skill of Microsoft Excel and was placed on the left side of the computer screen while 

the picture or the snapshot of the discussed concept or skill was placed on the right side 

of the screen. All the screen design layouts in treatment one had the same screen design 

format, which was text with picture.  

After the discussion of the one concept or skill of Microsoft Excel, the 

participants received a multiple-choice question (the practice), which reflected the 

content material from the previous screen. The participants had to answer the question 

before they were allowed to proceed to the next concept or skill of Microsoft Excel. The 

web-based learning environment did not record the participants’ responses to these 

questions. An example of a multiple-choice question that was used in this study is 

provided in Appendix B.  

After answering the question, the participants in treatment one did not received 

feedback from the web-based learning environment, which means the participants did not 

know if they answered the question correctly or not. The participants were unable to 

check their understanding of the content material from the previous screen or receive any 

reinforcement of learning from the web-based learning environment, which was the 

feedback. Instead, the participants received another concept or skill of Microsoft Excel. 

An example of the screen design layout of treatment one is provided in Appendix C.   
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Treatment Two 

Treatment two had a presentation modality that used a text with video screen 

design format with no feedback. Treatment two was similar to treatment one except this 

treatment used video instead of a picture. In a text with video layout, the text discussed 

one concept or skill of Microsoft Excel and was placed on the left side of the computer 

screen while the video of the discussed concept or skill was placed on the right side of the 

screen. All the screen design layouts in treatment two had the same screen design format, 

which was text with video.  

The video in this treatment started automatically after the web page was 

downloaded onto the participants’ computer. Again, the video contained no audio or 

sound, just moving pictures.  

After viewing the information on the computer screen, the participants received a 

multiple-choice question (the practice), which reflected the content material from the 

previous screen. The participants had to answer the question before they were allowed to 

proceed to the next concept or skill of Microsoft Excel. Again, the web-based learning 

environment did not record the participants’ responses to these questions. 

Treatment two, like treatment one, did not provide feedback to the participants 

after they answered the multiple-choice question, which means the participants did not 

know if they answered the question correctly or not. The participants were unable to 

check their understanding of the content material from the previous screen or receive any 

reinforcement of learning from the web-based learning environment, which was the 

feedback. Instead, the participants received another concept or skill of Microsoft Excel. 

An example of the screen design layout of treatment two is provided in Appendix C.   
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Treatment Three 

Treatment three had a presentation modality that used a text with picture screen 

design layout with feedback. In a text with picture layout, the text was placed on the left 

side of the computer screen while the picture was placed on the right side of the screen. 

Again, only one Microsoft Excel concept or skill was discussed per screen.  

Treatment three was similar to treatment one (see Appendix C) except this 

treatment provided feedback to the participants after they answered the multiple-choice 

question (the practice). The multiple-choice question determined if the participant 

understood the content material on the previous screen.  

If the participant answered the question correctly, then the next screen reinforced 

the correct response to the question with a pleasant visual (the feedback). After receiving 

the positive feedback from the web-based learning environment, the participants were 

allowed to continue their learning of the instruction (another concept of Excel). On the 

feedback screen, a smiley face appeared above the feedback, which was the question with 

the correct response. An example of Treatment 3’s feedback with the correct response to 

a question is provided in Appendix C.  

  If the participant answered the question incorrectly, then the web-based learning 

program provided the correct answer to the participant by reinforcing the Microsoft Excel 

concept or skill (the feedback). After receiving the correct information and learning from 

his or her mistake, the participant was allowed to continue his or her learning of the 

instruction (the next concept of Excel). On this feedback screen, a frown face appeared 

above the feedback, which was the correct response to the question. An example of 
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Treatment 3’s feedback with the correct response to a question for an incorrect response 

to a question is provided in the Appendix C.  

 

Treatment Four 

Treatment four had a presentation modality that used a text with video screen 

design layout with feedback. The individual screens in this treatment had the text on the 

left side of the screen while the video was placed on the right side of the screen. Again, 

only one Microsoft Excel concept or skill was discussed per screen.   

Treatment four was similar to treatment two (see Appendix C) except this 

treatment provided feedback to the participants after they answered the multiple-choice 

question (the practice). Again, the multiple-choice question determined if the participant 

understood the content material on the previous screen.  

Like treatment three, if the participant answered the question correctly, then the 

next screen reinforced the correct response to the question (the feedback). After receiving 

the positive feedback from the web-based instruction, the participants were allowed to 

continue their learning. The participants who answered the question incorrectly received 

reinforcement feedback from the web-based instruction. This allowed the participants to 

receive the correct information and learn from their mistake. After reviewing their 

mistakes, the participants were allowed to continue their learning of the instruction (the 

next concept of Excel). The screen designs for the multiple-choice question and feedback 

were the same as the screens in treatment three (see Appendix C). 
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Summary of Treatments 

Each of the four treatments presented the same content material to the 

participants, but in different instructional design formats.  The instructional material was 

broken down into individual concepts, which made it easier for the participants to 

understand and learn the material. The participants were allowed to interact with their 

assigned treatment at their own pace. The amount of time spent on the treatment was 

recorded for each participant, but it was not controlled or examined in this research study. 

All treatments (layouts, pictures, and videos) were tested in the classrooms for 

consistency and performance before they were used in the research study. Table 3.2 

shows the different treatments for this study.  

Table 3.2: Treatments for this Research Study 

Presentation Modality  
 
Type of 
Feedback Text with Picture Text with Video 

 
Treatment 1

No Feedback 

 Treatment 2 
  
Posttest: Posttest: 

1. Student Achievement 1. Student Achievement 
2. Computer Technologies 

Survey 
2. Computer Technologies 

Survey 
3. Web Usability Survey 3. Web Usability Survey 

 
Treatment 3

Feedback 

 Treatment 4 
  
Posttest: Posttest: 

1. Student Achievement 1. Student Achievement 
2. Computer Technologies 

Survey 
2. Computer Technologies 

Survey 
3. Web Usability Survey 3. Web Usability Survey 
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Instruments 

This section discusses the instruments that were used to collect the data in the 

research. The instruments that were used in this study include the following: two 

modified online Computer Technologies Surveys (a pre-survey and a post survey), a 

Microsoft Excel test (posttest), a demographic survey, and a web usability survey.  

 

Computer Technologies Survey 

The Computer Technologies Survey was developed and tested by Kinzie and 

Delcourt (1991), and was designed to measure an individual’s attitude toward computer 

technologies and their self-efficacy on computer applications. The Computer 

Technologies Survey in this research study was a modified online version of the original 

survey, which was used to assess the participants’ attitudes toward computer technologies 

and their self-efficacy on spreadsheets. The Computer Technologies Survey was given to 

the participants before and after the treatments (pre-survey and post survey). The two 

Computer Technologies Surveys asked the same questions. Both versions of the 

Computer Technologies Survey (pre-survey and post survey) were delivered to the 

participants through a web page, which recorded the participants’ responses from the 

survey items into two separate database files, one for each survey. Using the Internet to 

deliver the survey to the participants through a web page assisted the researcher in 

collecting the data for the study, which made it simpler, easier, and error free.  
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The Original Computer Technologies Survey by Kinzie and Delcourt 

The original Computer Technologies Survey consisted of three scales: the 

Attitudes toward Computer Technologies (ACT), Self-Efficacy for Computer 

Technologies (SCT), and demographic information. The survey instrument was used as 

an assessment tool in an instructional program that was aimed at enhancing both the 

general computer literacy levels and introducing students to explore the use of specific 

media in their connection to teaching and learning (Kinzie & Delcourt, 1991). The survey 

instrument has been administrated several times to students and professionals in the field 

of education (Albion, 2001; Delcourt & Kinzie, 1993; Kinzie, Delcourt, & Powers, 1994; 

Milbrath & Kinzie, 2000).  

The general attitudes are gauged by the Attitudes toward Computer Technologies 

(ACT), which assesses an individual’s perception of usefulness of and comfort/anxiety 

with computer technologies in general. The ACT scale contains 19 items, which consist 

of two subscales: 11 items that measured usefulness (for example, “Computer 

technologies can be used to assist me in organizing my work.”) and 8 items that measured 

comfort/anxiety (“I feel comfortable about my ability to work with computer 

technologies.”). The items are equally balanced between positively and negatively 

phrased item stems in the ACT scale. A Likert scale with a 4-point response format was 

used, with descriptors ranging from Strongly Disagree (1) to Strongly Agree (4). To score 

the ACT, responses to negatively phrased items are first re-coded (1 = 4, 2 = 3, 3 = 2, and 

4 = 1). Item responses are then summed for each scale; scores of 44 and 32 are the 

highest possible scores for the usefulness and comfort/anxiety scales, respectively. Scale 

scores may be added together to obtain an overall measure of attitudes; 76 is the highest 
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possible total score for the entire ACT. Respondents with high scores on these scales 

view computer technologies as valuable tools for performing a variety of tasks and feel a 

high degree of comfort about them (Kinzie & Delcourt, 1991). 

The specific attitudes are measured by the Self-efficacy for Computer 

Technologies (SCT), which assesses an individual’s perceived self-efficacy for specific 

areas of application of the computer technologies (word processing, electronic mail, and 

CD-ROM databases). Respondents indicate their agreement on a 4-point Likert scale to 

statements preceded by the phrase, “I feel confident” (for example, “I feel confident 

reading mail messages on e-mail.”). The SCT measured perceived self-efficacy for word 

processing (10 items, score of 40 possible points), communicating via electronic mail (9 

items, score of 36 possible points), and searching CD-ROM databases (6 items, score of 

24 possible points).  

The SCT was later adapted for use with a broader group of computer 

technologies, which included spreadsheets, databases, and statistical packages (Kinzie, 

Delcourt, & Powers, 1994).  The additional computer technologies expanded the SCT to 

46 items: 10 items on word processing, 9 items on e-mail, 7 items on spreadsheet, 7 items 

on database management software, 7 items on statistical packages, and 6 items on CD-

ROM databases. Scores for the SCT are reported separately for each scale rather than 

being summed overall. High scores on these scales represent a high degree of perceived 

ability to use each type of computer technology (Kinzie, Delcourt, & Powers, 1994). 

 

 

 

102 



 Texas Tech University, Patrick F. Logue, May 2007  

Computer Technologies Survey in Previous Research Studies 

The Computer Technologies Survey has been changed, used, and tested in several 

research studies (Albion, 2001; Kinzie, Delcourt, & Powers, 1994; Milbrath & Kinzie, 

2000) that examined student teachers’ or teachers’ attitudes toward computer 

technologies and their self-efficacy on computer applications. The researchers in these 

studies used the Computer Technologies Survey to determine whether their training 

programs on computers and specific computer applications improved the student 

teachers’ or teachers’ attitudes toward computer technologies and their self-efficacy on 

the specific computer applications. The researchers were mostly concerned about the 

effectiveness of their training programs, which concentrated on how to use a computer 

and computer applications in the classrooms. The training programs were conducted in a 

classroom environment, which lasted two weeks, a month, or a semester. In these 

research studies, the participants were student teachers or teachers.  

 

Computer Technologies Survey with the Introduction to Computer Science Students 
(Pilot Study) 
 

The Computer Technologies Survey has also been tested and used with entry-

level college students who were enrolled in an introduction to computer science course at 

a local college, which was conducted by this researcher in a pilot study (located in 

Appendix D). The survey instrument was used to measure the students’ confidence and 

ability in using the computers and computer applications in the computer science course. 

The survey was given to the students over the Internet instead of its typical paper and 

pencil format. The survey instrument was also updated with the latest terminology and 
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technology tools. For example, one survey item asked the question about the student’s 

confidence in using a floppy disk. Only a few students know what a floppy disk is, which 

is becoming obsolete. Floppy disks are being replaced with flash drives, which are the 

latest tools in storing data files and are becoming more familiar to the students. It is 

important that the survey and its scales be updated to reflect the changes in the new 

technologies, concepts, and skills. Questioning respondents about older technologies or 

tasks that are no longer used may not give useful results (Albion, 2001; Alreck & Settle, 

2004; Gaide, 2005; Scheffler & Logan, 1999).   

Other than updating the terminology in the questions, the Attitudes toward 

Computer Technologies (ACT) scale remained the same in the pilot study. The ACT still 

contained 19 items, which consisted of 2 subscales: 11 items that measured usefulness 

and 8 items that measured comfort/anxiety. In addition to updating the terminology of the 

questions, the ACT’s measuring scale changed to a 5-point Likert scale instead of its 

original 4-point Likert scale. A 5-point Likert scale offers a possibility for a middling 

(Neither/Nor) position at score 3, which would stand in the theoretically constructed 

position for the zero position on a bell curve (Alreck & Settle, 2004; Crocker & Algina, 

1986). Items with negatively phrased items were also re-coded (1 = 5, 2 = 4, 3 = 3, 4 = 2, 

and 5 = 1). Item responses were summed for each scale. Scores of 55 and 40 were the 

highest possible scores for the usefulness and comfort/anxiety scales, respectively. The 

two scores can be added together to obtain an overall measure of attitudes; 95 was the 

highest possible total score for the entire ACT. Again, respondents with high scores on 

these scales view computer technologies as valuable tools for performing a variety of 

tasks and feel a high degree of comfort about them.  
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In the pilot study, the Self-Efficacy for Computer Technologies (SCT) instrument 

was updated, too. Any items that dealt with CD-ROM databases and statistical software 

applications were removed from the scale because this technology was no longer taught 

in the introduction to computer science course. The computer science course teaches the 

concepts and the use of operating systems, the Internet, and Microsoft Office. To reflect 

the course material in the computer science course, the SCT measured the student’s 

confidence and their ability in using the following computer technologies: operating 

systems, electronic mail, Internet, word processing, spreadsheets, and database 

management systems. The question items for each specific software application came 

from the Kinzie, Delcourt, and Powers’ (1994) study and the question items for the 

operating system came from the Murphy’s Computer Self-efficacy Scale (1989). The 

items on this instrument started with the phrase “I feel confident . . .” The respondents 

indicated their agreement with the question items on a 5-point Likert scale instead of a 4-

point Likert scale. Again, a 5-point Likert scale was used because it offered a possibility 

for a middling (Neither/Nor) position at score 3, which would stand in the theoretically 

constructed position for the zero position on a bell curve (Alreck & Settle, 2004; Crocker 

& Algina, 1986).  

  In this pilot study, the SCT contained 47 items that measured the following 

perceived self-efficacies: operating systems (7 items, score of 35 possible points), 

Internet (7 items, score of 35 possible points), e-mail (9 items, score of 45 possible 

points), word processing (10 items, score of 50 possible points), spreadsheets (7 items, 

score of 35 possible points), and database management (7 items, score of 35 possible 

points). Again, the scores for the SCT are reported separately for each scale rather than 

105 



 Texas Tech University, Patrick F. Logue, May 2007  

being summed overall. High scores on these scales represent a high degree of perceived 

ability to use each type of computer technology.  

 

The Reliability of the Computer Technologies Survey 

A reliability test is required to determine if the measuring instrument is reliable 

(Crocker & Algina, 1986). A measurement instrument is proven reliable based on its 

alpha reliability coefficients, as produced by this study and also reported by previous 

researchers. Coefficient alpha is a measurement tool that can be used to evaluate the 

reliability of a scale in a variety of situations. The coefficient alpha measures how well 

the scale produces consistent results (Tabachnick & Fidell, 2001). Coefficient alpha 

levels are generally thought of as excellent when alpha > .9, good for alpha > .8, 

acceptable for alpha > .7, questionable for alpha > .6, poor for alpha >.5, unacceptable for 

alpha < .5 (George & Mallery, 2003). For instance, a scale that measures a participants’ 

self-efficacy should have high scores on all items for a participant with high levels of 

self-efficacy and low scores for all items for a participant with no self-efficacy. 

Validity was also evaluated with regard to these scales. Validity refers to the 

ability of the scale to measure the variable that it purports to measure (Gravetter & 

Wallnau, 2000). The scales have face validity because other scholars familiar with the 

variables have reviewed each scale and confirmed that the survey measures the variable it 

intends to measure. 

The Computer Technologies Survey and its subscales were found to be reliable 

and valid in these research studies. According to Kinzie and Delcourt (1991), the 

Attitudes toward Computer Technologies scale had a reliability alpha coefficient of .89 
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(the subscales of the instrument: Comfort/Anxiety .90 and Usefulness .83) and the self-

efficacy for the specific technologies were .97 for word processing, .98 for e-mail, and 

.98 for CD-ROM databases. The other researchers (Albion, 2001; Kinzie, Delcourt, & 

Powers, 1994) also determined that their version of the Computer Technologies Survey 

were reliable and valid, too.  

The modified online version of the Computer Technologies Survey was also 

found to be reliable and valid by this researcher in his pilot study. The Attitudes toward 

Computer Technologies scale had an alpha reliability coefficient of .87. The reliability of 

the two subscales, which constituted the scale, were (alpha = .78) for the usefulness scale 

and (alpha = .87) for the comfort/anxiety scale. The Self-Efficacy for Computer 

Technologies scales had the following reliability alpha coefficients: operating systems 

(.88), Internet (.88), e-mail (.94), word processing (.92), spreadsheets (.92), and database 

management (.92).  

On the following page, Table 3.3 provides a comparison of the different reliability 

coefficients that were reported by the researchers in their studies. As indicated by the 

researchers’ findings, the survey and its scales proved to be reliable and acceptable based 

upon the alpha reliability coefficients, which suggest a high degree of internal 

consistency. 
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Table 3.3: Reliability Coefficients for the Computer Technologies Survey and its 
Subscales 
 

  Kinzie, 
DelCourt, 
& Powers 

  
Kinzie & 
Delcourt 

  
Albion Logue 

     
Attitudes toward Computer 
Technologies .89 .91 .86 .87 

Subscales:     

    Comfort/Anxiety .90 .91 .90 .87 

    Usefulness .83 .85 .71 .78 

Self-Efficacy for Computer 
Technologies: 

    

 Operating  Systems   .91 .88 

 Internet   .95 .88 

 E-mail .98 .98 .96 .94 

 Word Processing .97 .95 .95 .92 

 Spreadsheets  .98 .94 .92 

 CD-ROM Databases .98 .98 .92  

 Database Management  .99 .94 .92 

 Statistical Packages  .97   

 

The Computer Technologies Survey for This Research Study 

For this research study, the Computer Technologies Survey instrument, which 

was used in the pilot study, was modified again in order to reflect the purpose of the 

study (located in the Appendix D). The instrument had the same structure and format, but 
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the Self-efficacy for Computer Technologies (SCT) instrument concentrated only on 

spreadsheets (Microsoft Excel), which contained 7 items (score of 35 possible points). 

The question items for this specific software application came from the Kinzie, Delcourt, 

and Powers’ (1994) study. There was one score for this particular software application. A 

high score on this scale represented a high degree of perceived ability to use Microsoft 

Excel or spreadsheets. This was the only change that was done to the survey instrument. 

The researcher received permission from Dr. Kinzie to modify the Computer 

Technologies Survey for the purpose of this study (see Appendix E). 

Vispoel & Chen (1990) asserted that no single standardized measure of self-

efficacy is appropriate for all studies and advised researchers to develop new or revise 

existing measures for each study. As Bandura (1986) wrote, any instrument that measures 

self-efficacy must assess the specific skills needed for performing an activity and must be 

administered during the time that the performance is being assessed. That statement was 

true for this study.     

The second Computer Technologies Survey (post survey) was given to the 

participants after they completed their assigned treatment. The post survey was identical 

to the first survey (pre-survey) and was delivered to the participants in a web page. The 

participants’ scores from the first survey and from the second survey were used to 

determine whether there were any differences or improvements in the participants’ 

attitudes toward computer technologies and self-efficacy on spreadsheets after they have 

been exposed to their assigned treatment. The researcher used this information to 

determine which treatment was the most effective in improving an individual’s attitude 

toward computer technologies and self-efficacy toward spreadsheets. 
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The Reliability of the Computer Technologies Survey in This Research Study 

On the research study’s Computer Technologies Survey, the reliability test 

determined if the instrument as a whole and each subscale of the instrument were 

reliable. The reliability of the Computer Technologies Survey (ACT and SCT) was 

determined by administering the instrument to the participants in this study, who were the 

college students (n = 120). After collecting the data, the researcher had to re-code all the 

negative phrased items (1 = 5, 2 = 4, 3 = 3, 4 = 1, and 5 = 1) before calculating the 

participants’ scores for each scale and before conducting the reliability test.  

Again, Cronbach’s (1951) alpha coefficient was used to determine the internal 

consistency of the instrument items and the relationship between them. The reliability 

coefficient describes the consistency of one trait or some characteristic of one person or a 

group of individuals that a test measures (Crocker & Algina, 1986). In this study, the 

Computer Technologies Survey consisted of two parts: the Attitudes toward Computer 

Technologies (ACT) (one trait – broken down into two parts) and Self-efficacy for 

Spreadsheets (one computer technology from the SCT) (another trait, which contained 7 

items on spreadsheets).  

The reliability test determined whether the ACT and the Self-efficacy for 

Spreadsheets scales were reliable and valid instruments for investigating students’ 

attitudes and self-efficacy beliefs in relation to computer technologies and spreadsheets. 

Before determining if the instruments were reliable, frequency tests were conducted on 

the data. The frequency tests determined that there was no inconsistency with the data. 

There was no inconsistency with the data because it was collected through an online 
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survey form, which required the participants to answer all the questions before submitting 

the surveys into a database file.    

The Attitudes toward Computer Technologies (ACT) measured an individual’s 

perceived usefulness of and comfort/anxiety with computer technologies. As shown in 

Table 3.4, it was determined that all 19 items of the ACT scale (pre-survey and post 

survey) were very reliable (pre-survey: alpha = .83; post survey: alpha = .87). The 

reliability of the two subscales, which made up the ACT survey were (pre-survey: alpha 

= .75; post survey: alpha = .82) for the usefulness scale and (pre-survey: alpha = .87; post 

survey: alpha = .90) for the comfort/anxiety scale. The two subscales of the ACT survey 

were also reliable, as shown in Table 3.4.  

Table 3.4: Reliability Analysis of the Attitudes toward Computer Technologies (ACT) 
 

Pre-Survey Post-Survey 
  
ACT Scale: 19 items  ACT Scale: 19 items  
      Alpha = .8306 (for the overall scale)       Alpha = .8662 (for the overall scale) 
  
The two subscales: The two subscales: 

1. Usefulness Scale: 11 items 1. Usefulness Scale: 11 items 
      Alpha = .7499         Alpha = .8167   
  
2. Comfort and Anxiety Scale: 8 items  2. Comfort and Anxiety Scale: 8 items  
      Alpha = .8753             Alpha = .8993      

 
Again, previous reliabilities for the ACT scale have been .86 (Albion, 2001) and 

.91 (Kinzie et al., 1994) and for the two subscales: Comfort/Anxiety (.90 = Albion, 2001; 

.91 = Kinzie et al., 1994) and Usefulness (.71 = Albion, 2001; .85 = Kinzie et al., 1994). 

The present study achieved acceptable reliability for the scales and its two subscales. A 

high reliability coefficient for the overall scale and its subscales indicates that there was 

consistency in the participants’ scores (Crocker & Algina, 1986). 
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The concern for most individuals when using an instrument is determining if it is 

measuring what it claims to measures. Validity is the process by which a test developer or 

test user collects evidence to support the types of inferences that can be drawn from the 

test scores (Crocker & Algina, 1986). Each inference must be clearly identified. The 

Attitudes toward Computer Technologies survey has been used in several different 

settings and has been proven to be valid (Albion, 2001; Kinzie et al., 1994; Milbrath & 

Kinzie, 2000).   

But, in this study, the Computer Technologies Survey has been modified and 

updated with the latest technologies and terms, which was then administered to the 

students through the Internet. Lord and Novick (1968) indicate that an instrument is a 

useful construct by determining if it is operationally defined (specifying the procedures 

used to measure the construct) and that it has meaning and importance to the theory and 

with the real world (a description of how it relates to the other variables). In this study, 

the instrument, the Computer Technologies Survey, was being used to measure the 

participants’ attitudes toward computer technologies and their self-efficacy on 

spreadsheets. The data collected from this instrument assisted the researcher in 

determining the participants’ attitude, true confidence, and ability with computers and 

their self-efficacy toward spreadsheets. To determine this information; the data were 

analyzed by calculating the mean and standard deviation for each scale and subscales in 

regard to the sample size.   

Table 3.5 and Table 3.6 (on the following pages) provide the mean and standard 

deviation for each item of the ACT scale, the overall mean (pre-survey: 77.49 and post 

survey: 77.71), and the two subscales: usefulness (pre-survey: 46.22 and post survey: 
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46.12) and comfort/anxiety (pre-survey: 31.27 and post survey: 31.59) for the sample size 

(n = 120).  The data indicate that the participants in this study believed that computers 

were useful tools in performing a variety of tasks, but their attitudes toward them and 

their confidence in them was not very high. The participants also had a moderate degree 

of comfort with the computers according to the scoring method established by the 

developers of the scale (Delcourt & Kinzie, 1993). 

Table 3.5: Mean and Standard Deviation of the Items in the Attitudes toward Computer 
Technologies (ACT) 
 

Pre-Survey Post-Survey 
The Mean and Standard Deviation for each 
item of the scale in regard to the sample 
size (n = 120) 

The Mean and Standard Deviation for each 
item of the scale in regard to the sample 
size (n = 120) 

            
Item Mean SD Item Mean SD Item Mean SD Item Mean SD 
  A1 4.35 .9750 A11 4.27   .8500   A1 4.35 .8163 A11 4.26   .7832
  A2 4.08 .9632 A12 3.70 1.0631   A2 4.03 .9609 A12 3.86   .9553
  A3 4.09 .8397 A13 4.28   .7277   A3 4.09 .6859 A13 4.26   .6416
  A4 4.02 .8491 A14 3.94   .9081   A4 4.08 .7733 A14 3.96   .8341
  A5 4.41 .9402 A15 3.33 1.1356   A5 4.37 .8192 A15 3.46 1.0992
  A6 3.93 .9559 A16 4.37   .5783   A6 4.00 .7938 A16 4.37   .5950
  A7 4.28 .7523 A17 4.34   .6118   A7 4.27 .7640 A17 4.37   .5931
  A8 3.97 .9362 A18 4.02   .8245   A8 3.92 .8360 A18 4.04   .6533
  A9 3.95 .8184 A19 4.39   .9636   A9 3.92 .8259 A19 4.22 1.0164
A10 3.74 .9307    A10 3.87 .9663    
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Table 3.6: Mean and Standard Deviation of the Attitudes toward Computer Technologies 
(ACT) and its Subscales 
 

Pre-Survey Post-Survey 
  
Statistics for the Attitudes toward 
Computer Technologies (ACT)     
(Overall Scale = 19 items) 

Statistics for the Attitudes toward 
Computer Technologies (ACT)  
(Overall Scale = 19 items) 

  
Mean          Variance         SD       Mean         Variance         SD    
77.49           69.8749         8.3591         77.71          71.7209         8.4688         
  
Statistics for Usefulness Scale     
(Subscale = 11 items) 

Statistics for Usefulness Scale     
(Subscale = 11 items) 

  
Mean         Variance          SD   Mean         Variance         SD   
46.22          24.3531          4.9349     46.12          27.9863         5.2902     
  
Statistics for Comfort/Anxiety Scale 
(Subscale = 8 items) 

Statistics for Comfort/Anxiety Scale 
(Subscale = 8 items) 

  
Mean         Variance          SD    Mean        Variance          SD    
31.27          30.5094          5.5235      31.59         26.5461          5.1523 

 

For the Self-Efficacy for Computer Technologies (SCT), the research study 

concentrated on one computer technology: spreadsheets. The Self-Efficacy toward 

Spreadsheets scale contained 7 items, which measured the participants’ perceived self-

efficacy beliefs (the ability to use) in using spreadsheets (Microsoft Excel). A high score 

on this scale represented a high degree of perceived ability to use this particular computer 

technology (spreadsheets). As shown in Table 3.7, it was determined that all 7 items of 

the Self-Efficacy toward Spreadsheets scale were very reliable (pre-survey: alpha = .91; 

post survey: alpha = .90). 
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Table 3.7: Reliability Analysis of the Self-efficacy for Spreadsheets  

Pre-Survey Post-Survey 
  
Self-efficacy for Spreadsheets: 7 items  Self-efficacy for Spreadsheets: 7 items 

Alpha = .9154         Alpha = .9001   
 

Previous reliabilities for the Self-efficacy for Spreadsheets scale have been .94 

(Albion, 2001) and .98 (Kinzie et al., 1994). The present study achieved acceptable 

reliability for this scale. A high reliability coefficient for the scale indicates that there was 

consistency in the participants’ scores (Crocker & Algina, 1986). 

For validity, the Self-efficacy for Computer Technologies (SCT), especially the 

Self-efficacy toward Spreadsheets scale, has been used in several different settings and 

has been proven to be valid (Albion, 2001; Kinzie et al., 1994; Milbrath & Kinzie, 2000). 

The Self-efficacy toward Spreadsheets scale was being used to measure the participants’ 

perceived ability in using spreadsheets. The data collected from this scale assisted the 

researcher in determining the participants’ self-efficacy toward spreadsheets. To 

determine this information; the data were analyzed by calculating the mean and standard 

deviation of the scale in regard to the study’s sample size.   

Table 3.8 provides the mean and standard deviation for each item of the scale and 

the overall mean of the scale (pre-survey: 25.18 and post survey: 28.21) for the sample 

size (n = 120).  The data indicated that the participants in this study had a moderate level 

of self-efficacy toward spreadsheets according to the scoring method established by the 

developers of the scale (Delcourt & Kinzie, 1993). 
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Table 3.8: Mean and Standard Deviation of the Self-efficacy toward Spreadsheets 
 

Pre-Survey Post-Survey 
  
The Mean and Standard Deviation for 
each item of the scale in regard to the 
sample size (n = 120) 

The Mean and Standard Deviation for 
each item of the scale in regard to the 
sample size (n = 120) 

  
    Item     Mean       SD            Item     Mean      SD        
    S1        3.24         1.1187        S1        3.78        .8617    
    S2        2.95         1.1654            S2        3.59        .9121        
    S3        3.71         1.0141            S3        4.07        .8009        
    S4        3.49         1.0509            S4        3.83        .8534        
    S5        3.59         1.1076            S5        4.11        .7424        
    S6        4.02           .9956            S6        4.40        .7148        
    S7        4.17           .9117     S7        4.42        .7169 
 
  
Statistics for the Self-Efficacy toward 
Spreadsheets                                   
(Overall Scale = 7 items) 

Statistics for the Self-Efficacy toward 
Spreadsheets                                
(Overall Scale = 7 items) 

  
Mean          Variance        SD    Mean         Variance        SD    
25.18          36.1809         6.0151         28.21         19.7798         4.4474         

 

Microsoft Excel Test 

The Microsoft Excel test was given to the participants after they completed their 

assigned treatment. The test measured the participants’ knowledge, concepts, and skills 

on Microsoft Excel, which also reflected the content material in the treatments. The test 

questions covered some of these Microsoft Excel concepts and skills: the purpose of 

Microsoft Excel, how you enter data into Excel, how you calculate or formulate 

information in Excel, how you save a spreadsheet in Excel, and the like. The purpose of 

the test was to assist the researcher in determining which treatment could assist the 

participant in learning the concepts and skills of Microsoft Excel.  
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The Microsoft Excel test contained 40 multiple-choice questions, which was an 

objective test. Multiple-choice questions can be used to test student achievement up 

through Bloom’s level four – analysis (Walstad, 2001). Using the Bloom taxonomy, the 

test contained 19 knowledge-level questions (recalling concrete or abstract information), 

19 comprehension-level questions (translating and interpreting information), and 2 

application-level questions (applying new knowledge to solve a problem).  

The decision to use multiple-choice questions to assess student achievement in 

this study was based on the fact that multiple-choice questions can be used to measure 

both simple and complex objectives, can adequately sample the domain of interest, and 

can be scored objectively (Aiken, 1987). Multiple-choice questions are also easy to score 

(more efficient and cost effective), can provide highly structured and clear tasks, and can 

measure student achievement of a broad sample of the course objectives (Swartz, 2006). 

Another reason for the use of multiple-choice questions was that they are widely used in 

the undergraduate setting and outside the educational institutions, such as in the military 

and industrial settings (Gronlund, 1993). The most important reason for using multiple-

choice questions in this study was that they can provide a greater reliability than the other 

types of testing items or formats (Aiken, 1987), and they can be used in comparative 

statistical analysis (Hansen, 1997).  

The test’s multiple-choice questions were different from the treatments’ multiple-

choice questions (the practice). This was done so that the participants would not 

recognize or remember the questions and choices from the treatments’ questions and 

answers. Giving the same questions to the participants again in a posttest would interfere 

with the study’s results. The test questions did cover the same concepts and skills of 
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Microsoft Excel, which were discussed in the treatments, but they had to be different 

from the treatments’ questions (the practice). The Microsoft Excel test can be viewed in 

Appendix D. 

The test questions on the Excel test came from Course Technology (a textbook 

publisher) and from previous exams that were used in the introduction to computer 

science course. The researcher created the Microsoft Excel test by using the textbook 

publisher’s instructor resource CD, which contained a test bank. The test bank has been 

used several times by the instructors of the community college to create their exams for 

the introduction to computer science course. The test bank was created especially for the 

following textbook: Course Technology’s “New Perspectives: Microsoft Office 2003 – 

First Course,” second edition, which is the adopted textbook for the introduction to 

computer science course. The test bank contains a variety of test items for each computer 

application that is taught in the course. The textbook publisher provides different versions 

of the test questions that cover the same concept or skill for each of the different 

applications, which allows an instructor to create different versions of a test.  

 

ExamView – Testing Software 

The Microsoft Excel test was delivered to the participants through ExamView, 

which is a testing software program that uses an organization’s Intranet. ExamView 

displayed the test and its test items onto a computer screen. ExamView can scramble the 

order of the test questions, but the researcher disabled this feature so that each participant 

received the same questions in the same order. The test questions were placed in order 

based on the sequence of the instructional material in the treatments and on the difficulty 
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level of the test question. ExamView also recorded each participant’s answers to the test 

questions and his or her final score on the test into a database file, which the researcher 

was able to retrieve for analysis. The participants had an opportunity to explore the 

ExamView testing software before they used it in the posttest. 

 

Reliability of the Microsoft Excel Test 

Before administering the test to the participants in the study, each question on the 

test was analyzed in order to determine if the question was easy to read and did not cause 

any confusion to the participants. In the past, some questions from the test bank had two 

or more possible answers that could have correctly answered the question. It was 

determined that these questions would not be included on the test. There should only be 

one correct answer for each test question. 

Gall, Gall, and Borg (2003) have recommended that when a test is being 

developed for a study it should be measured for validity and reliability. Validity 

determines if the test measures what it is intended to measure. Reliability determines 

whether the answers given for the instrument are consistent, stable, and precise.  Validity 

and reliability determine whether a test is a good test. 

There are no previous research studies that have indicated whether the Microsoft 

Excel test, which was used in this study, to be reliable and valid. One source of 

information that could be used to determine if the test was reliable and valid would come 

from the textbook publisher’s independent test and analysis of each of the individual test 

questions in their test bank. The textbook publisher, Course Technology, stated that the 

test questions from their test bank were reliable (see Appendix F). Another possible 
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source to determine the reliability of the test questions in this study would be from the 

test results from a previous Microsoft Excel test, which contain some of the test bank’s 

questions. The researcher was able to obtain the students’ test scores and their individual 

scores on the test items from the previous semester’s exam on Microsoft Excel. The 

students’ test results (overall grade and correct test items) from the previous semester 

were used in an item analysis, which determined the reliability and difficulty of each item 

on the test. From this analysis, the researcher decided which test items could be used in 

the study’s achievement test. The test items must also reflect the instructional material in 

the treatments.   

The reliability test indicated that the previous semester’s Microsoft Excel exam 

was not acceptable (alpha = .68). The average test score on this test was a 46 with a 

standard deviation of 5.60. The item analysis of the previous semester’s exam questions 

indicated that some of the test items could be used on the study’s achievement test. Last 

semester’s exam contained 65 multiple-choice questions and 44 of those questions were 

good enough for the research study (scores above 70%), but only a handful of these 

questions were used in the study. The researcher decided to use 20 questions from this 

previous exam and created another 20 questions for the study’s achievement test.  

After constructing the study’s achievement test on Excel, the researcher asked the 

instructors of the computer science class to examine it for clarity and mistakes. Only a 

few changes were necessary to make the test acceptable with the instructors. After these 

changes, the testing instrument was given to the participants in the study.   

After the data collection, a frequency test was conducted on the data. The 

frequency test determined that there was no inconsistency with the data. There was no 
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inconsistency with the data because it was collected through a computer testing software 

program (ExamView), which did not allow the participants to leave any of the test 

questions blank.  

The research study’s achievement test was also tested for reliability. The 

reliability test was conducted on the test as one instrument since the test did not have any 

sections or subscales. It was determined that all 40 multiple-choice questions of the 

Microsoft Excel test were considered somewhat reliable (alpha = .75) for the sample size 

(N = 120). The result from this reliability test indicated some improvement in the quality 

of the test compared to the previous semester’s Excel exam. However, the achievement 

test could be improved.   

For validity, the researcher had to determine whether the achievement test 

measured the participants’ knowledge on the concepts and skills of Microsoft Excel. The 

data collected from this test assisted the researcher in determining if the participants in 

this study understood the instructional material on Microsoft Excel, which was discussed 

in the treatments. To determine this information; the data were analyzed by calculating 

the mean and standard deviation of the test in regard to the study’s sample size.   

Table 3.9 (on the following page) provides the mean and standard deviation for 

each test question in the Microsoft Excel test and the overall mean of the instrument 

(76.24) for the sample size (n = 120).  The data indicated that the participants in this 

study did about average on the Microsoft Excel test. 
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Table 3.9: Mean and Standard Deviation of the Microsoft Excel Test  

The Mean and Standard Deviation for each item in the test in regard to the 
sample size (n = 120) 
 
 Item    Mean      SD Item    Mean      SD Item    Mean      SD 
      1    .8750      .3321      14    .5167      .5018          27    .7000      .4602 
      2    .5500      .4996     15    .9583      .2007          28    .4167      .4951 
      3    .9583      .2007     16    .9333      .2505           29    .5833      .4951 
      4    .7083      .4564    17    .9333      .2505          30    .9583      .2007 
      5    .7167      .4525           18    .9417      .2354          31    .7500      .4348 
      6    .8417      .3666           19    .9250      .2645       32    .4917      .5020 
      7    .8417      .3666           20    .7000      .4602      33    .2750      .4484 
      8    .4583      .5004           21    .7833      .4137    34    .9250      .2645 
      9    .6667      .4734           22    .7167      .4525    35    .9583      .2007 
    10    .8500      .3586           23    .9083      .2898    36    .6500      .4790 
    11    .9583      .2007           24    .8667      .3414    37    .7500      .4348 
    12    .8750      .3321           25    .8167      .3886    38    .7000      .4602 
    13    .8417      .3666        26    .9833      .1286    39    .7333      .4441 

   40    .4250      .4964 
 

Statistics for the Microsoft Excel Test (40 items) 
 
Mean       Variance    SD    
76.24       139.176     11.797        

 

Demographic Survey 

A demographic survey was given to the participants after they completed the first 

Computer Technologies Survey (the pretest). A copy of the demographic survey is 

provided in Appendix D. The demographic survey asked for the participant’s age, gender, 

race, classification, major, instructor, and computer usage and experience. Participants 

were also asked to measure the amount of usage (frequency) of the following computer 

technologies: Internet, e-mail, word processing, spreadsheets, presentation software, and 

database management. Participants responded to these six computer technologies items 

by using a 5-point Likert scale (1 = never, 2 = at least once/year, 3 = at least once/month, 
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4 = at least once/week, and 5 = daily). The demographic survey was also delivered to the 

participants over the Internet. All demographic items were answered because the survey 

instrument did not allow the participants to leave any of the questions blank. There was 

no inconsistency with the data. 

Web Usability Survey – Attitudes toward the Screen Design Treatment 

The Web Usability Survey (Attitudes toward the Screen Design Treatment) was 

given to the participants after they have completed the second Computer Technologies 

Survey (post survey). This survey assisted the researcher in determining the effectiveness 

of each treatment design.  

The web usability survey contained 17 questions, which asked the participants to 

measure their feelings and attitudes toward the Microsoft Excel screen design treatment. 

The participants responded to the first 13 items by using a 5-point Likert scale (1 = 

strongly disagree, 2 = disagree, 3 = not sure, 4 = agree, and 5 = strongly agree). The 

remaining 4 questions on the survey were answered with the following possible choices: 

yes, no, or sometimes.  A copy of the Web Usability Survey (Attitudes toward the Screen 

Design Treatment) is presented in Appendix D.  

This survey was also delivered to the participants over the Internet. All items on 

this survey were answered because the survey did not allow the participants to leave any 

item blank. There was no inconsistency with the data.  

The first 13 items of the Web Usability Survey were tested for reliability because 

these items used the same response choices compared to the last 4 items in the survey. It 

was determined that the first 13 items of the Web Usability Survey were considered 
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somewhat reliable (alpha = .71) for the sample size (n = 120). The overall mean for these 

13 items was a 46.46 with a standard deviation of 4.93. The remaining 4 items in the 

survey were not tested for reliability.  

 

Summary of the Instruments 

All instruments that were used in this study were delivered to the participants over 

the Internet, which was convenient for the researcher in collecting the data. The 

researcher programmed each instrument so that none of the instrument’s items would be 

left unanswered. This prevented any inconsistency with the data. All instruments in the 

study were tested in the classroom before they were used in the research study.  

 

Procedure 

The researcher asked permission from the college and from the instructors who 

teach the introduction to computer science course, if the research study could be 

conducted in their classes. After receiving permission from the college and from the 

instructors of the classes, the researcher explained the purpose of the study to the 

participants. The participants were informed that the participation in the study was 

completely voluntary and that their responses were scored by simple summation so that 

individual responses would not be identified when reporting the results. The researcher 

was the only person who saw the participant’s individual responses. The participants 

were given a consent form (see Appendix G) to read and sign before participating in the 

study. The researcher’s contact information was provided on the consent form if the 

participants desired to contact the researcher.  
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After signing the consent form, the participants started the study by completing 

the first version of the Computer Technologies Survey, which included the demographic 

survey. Each participant in this study received the same Computer Technologies Survey 

and demographic survey. The participants were required to put the last four digits of their 

student identification number on all the electronic documents that were used in this study. 

The last four digits of the student identification number were used to assist the researcher 

in keeping track of the participants’ work in the research study. The participants’ 

information was not given out to anyone. This identification process was used to 

eliminate the possibility of missing documents and mismatched information with the 

participants’ results on the posttests.  

Two weeks later or four weeks later (depending on the instructor’s schedule) and 

after the participants completed the first version of the Computer Technologies Survey 

(pre-survey) and demographic survey, the participants were randomly assigned to one of 

the four treatments. The participants interacted with their assigned treatment at their own 

pace. But, the researcher did record the participants’ beginning and ending time on the 

treatment. The researcher wanted to know how much time the participants spent on their 

assigned treatment.  

After being exposed to the treatment, the participants took the Microsoft Excel 

test (posttest). There was no time limit on the test, which allowed the participants to take 

their time on completing the posttest. The participants were allowed to skip and revisit 

the questions on the test, but the testing software (ExamView) required all participants to 

answer all the questions before they could submit their test to the database file.  
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Following the completion of the test, the participants were required to fill out the 

second Computer Technologies Survey (post survey), which contained the same survey 

items from the first Computer Technologies Survey (pre-survey). The differences from 

the participants’ scores from the two survey instruments determined which treatment 

improved the participants’ computer self-efficacy. Included on and at the end of the 

second Computer Technologies Survey was the web usability survey.  The web usability 

survey contained questions about the participant’s experience with the treatment.  

Each participant in this study received the same Microsoft Excel test, Computer 

Technologies Survey, Web Usability Survey and demographic survey. The test and the 

survey instruments (post surveys) were identified by its treatment, so that it can be used 

to determine the effectiveness of the treatment on student achievement and computer self-

efficacy. Again, the participants were required to put the last four digits of their student 

identification number on the Microsoft Excel test and on all four survey instruments.  

The four treatments carried out the same methods and procedures. The 

experiments were conducted in a web-based learning environment. The entire study was 

completed within a month due to the individual instructor’s schedule and time frame, but 

none of the participants in the study were exposed to Microsoft Excel before or during 

the study (prevention of exposure).   
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IRB Approval / Confidentiality 

 The participants were asked to sign a consent form before they participated in the 

experimental study. A copy of the consent form is located in Appendix G. The consent 

form briefly described the purpose of the study, ensured the participant’s anonymity, and 

informed the participants that their participation in the study was voluntary. The 

researcher’s contact information was also provided to the participants if they had any 

questions or comments about the study. All instruments were scored by simple 

summation so that no specific participant could be identified by any particular responses. 

There were no known negative effects that the participants could receive from this study.    

 

Data Analysis 

The data collected from the research instruments were analyzed with the 

Statistical Package for the Social Sciences (SPSS version 11.5 for Microsoft Windows) 

on an IBM compatible personal computer. The alpha was set at .05 for all statistical 

analyses in this study.  

Statistical data analysis was conducted on the data to determine which particular 

instructional screen design format was the most effective for student achievement, 

attitudes toward computer technologies, and self-efficacy toward spreadsheets in a web-

based learning environment. The statistical data analysis for the treatments was a 2 X 2 

factorial design where presentation modality (text with picture or text with video) 

provided feedback (checking for understanding) or no feedback to the learner within the 

web-based instruction. Presentation modality and feedback were the independent 

variables, while the participants’ scores on the Microsoft Excel achievement test, 
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Attitudes toward Computer Technologies Survey, and the Self-efficacy toward 

Spreadsheets Survey were the dependent variables in this study. The participants’ scores 

from the achievement test and survey instruments were used to examine the differences 

on the participants’ understanding of Microsoft Excel, their attitudes toward computer 

technologies, and their self-efficacy on spreadsheets. The results from the test and survey 

instruments determined the effectiveness of the instructional design treatments.   

 

Presentation Modality and Feedback on Student Learning 

1. RQ1: Does presentation modality (text with picture or text with video) have any 

effect on student achievement on a Microsoft Excel test in a web-based learning 

environment? 

2. RQ2: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student achievement on a 

Microsoft Excel test in a web-based learning environment? 

3. RQ3: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student achievement on a Microsoft Excel test in 

a web-based learning environment? 

These three research questions were answered through the use of analysis of 

variance (ANOVA). In ANOVA, the researcher examines the effect of each independent 

variable separately and in combination on a dependent variable (Creswell, 2005). 

ANOVA is a statistical procedure for determining whether the difference between the 

mean scores of two or more groups on a dependent variable is statistically significant. 

When the groups have been classified on several independent variables (called factors), 
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the procedure can be used to determine whether each factor and the interactions between 

the factors have a statistically significant effect on the dependent variable (Gall, Gall, & 

Borg, 2003).  Interaction between factors occurs when the effect of one factor depends on 

different levels of the other factor (Gravetter & Wallnau, 1999). 

The analysis in this study was a two-way ANOVA, which means that two 

variations of one factor (presentation modality: text with picture or text with video) and 

two variations of another factor (feedback: no feedback or feedback) were manipulated at 

the same time (Gall, Gall, & Borg, 2003). The two-way ANOVA tested three separate 

hypotheses simultaneously in one analysis. Two hypotheses tested the significance of the 

levels of the two independent variables (presentation modality and feedback) separately, 

and the third hypothesis tested the significance of the interaction of the levels of the two 

independent variables (Mertler & Vannatta, 2005).  

The first two research questions (RQ1 and RQ2) in the study examined the main 

effects of presentation modality and feedback (the two independent variables) on student 

achievement on a Microsoft Excel test (the dependent variable). The third research 

question (RQ3) examined the interaction effects of presentation modality and feedback 

on student achievement on a Microsoft Excel test.  

ANOVA is appropriate to measure group differences in student achievement 

scores on Microsoft Excel between the four different treatments. The means of the four 

different instruction types of student achievement scores on Microsoft Excel were 

compared using SPSS. If the output from the SPSS ANOVA has p < .05 then the 

researcher can conclude that the F obtained is larger than the F critical and there is a 

difference between the groups. 
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Presentation Modality and Feedback on Student Attitudes toward Computer 
Technologies and Self-efficacy toward Spreadsheets 
 

The next set of research questions addressed the effects of presentation modality 

and feedback (checking for understanding) on student attitudes toward computer 

technologies and student self-efficacy toward spreadsheets. 

4. RQ4: Does presentation modality (text with picture or text with video) have any 

effect on student attitudes toward computer technologies or student self-efficacy 

toward spreadsheets in a web-based learning environment? 

5. RQ5: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student attitudes toward 

computer technologies or student self-efficacy toward spreadsheets in a web-

based learning environment? 

6. RQ6: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student attitudes toward computer technologies 

or student self-efficacy toward spreadsheets in a web-based learning 

environment?    

These next three research questions were answered through the use of 

multivariate analysis of variance (MANOVA). In MANOVA, the researcher examined 

the effect of each independent variable separately and in combination on several 

dependent variables. Basically, a MANOVA is simply an ANOVA with several 

dependent variables. A MANOVA is used to reveal if there were statistical differences 

between scores of two or more groups regarding two or more dependent variables (Gall, 

Gall, & Borg, 2003). MANOVA can also be viewed as a statistical instrument that is used 
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to simultaneously compare the mean group differences on several quantitative variables 

for two or more different groups (George & Mallery, 2003).  

MANOVA has several advantages over ANOVA.  With MANOVA, there is a 

better chance of discovering which factor is truly important when measuring several 

dependent variables at the same time. MANOVA can also protect against Type I errors 

that might occur by chance if multiple ANOVAs were conducted independently.  

MANOVA maintains the overall error rate at the .05 level. Additionally, MANOVA can 

reveal differences not discovered by ANOVA tests (Gall, Gall, & Borg, 2003). 

The use of several criterion measures permits the researcher to obtain a more 

holistic picture, and therefore a more detailed description of the phenomenon under 

investigation. This stems from the idea that it is extremely difficult to obtain a good 

measure of a trait (attitudes, self-esteem, etc.) from one variable. Multiple measures on 

variables representing a common characteristic are bound to be more representative of 

that characteristic (Stevens, 1992). 

In this analysis, a two-way MANOVA was chosen because it allowed the 

researcher to measure more than one dependent variable which helped improve the 

chance of discovering what specifically changed as a result of the different treatments 

and their interactions (Tabachnick & Fidell, 2001). The MANOVA tested the group 

differences between the participants’ gain scores on the Attitudes toward Computer 

Technologies (ACT) scale, the Comfort/Anxiety scale, the Usefulness scale, and the Self-

efficacy toward Spreadsheets scale (the dependent variables) based on the main effects 

and interaction of the two independent variables in the study, which were presentation 

modality and feedback. The study obtained two sets of scores from these scales because 
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the participants completed the Computer Technologies Survey before (pre-survey) and 

after (post survey) the treatment. The participants’ pre-survey and post survey scores 

were then used to determine the differences in the participants’ attitudes toward computer 

technologies, comfort/anxiety toward computer technologies, perceived usefulness of 

computer technologies, and self-efficacy toward spreadsheets. To determine the 

differences in the participants’ scores, the participants’ pre-survey scores were subtracted 

from their post survey scores. The differences between the pre-survey and post survey 

scores determine the participants’ gain score. Was there an improvement in the 

participants’ attitudes toward computer technologies or their self-efficacy toward 

spreadsheets after they completed the treatment? The participants’ gain scores (the 

difference between the participants’ pre-survey scores and post survey scores) were used 

in the MANOVA analysis instead of the participants’ post survey scores. 

Instead of a univariate F value, a multivariate F value (Wilks' lambda, λ) was 

used to determine if the main effects and the interaction between the dependent and 

independent variables were significant.  If the MANOVA was significant, then separate 

ANOVA tests were calculated on each dependent variable. The purpose of the separate 

ANOVAs was to determine which of the measured variables produced a statistically 

significant difference between the mean scores of the groups being studied. It was also 

possible to obtain a significant MANOVA F without finding a significant F in any of the 

ANOVAs (Gall, Gall, & Borg, 2003). 

The means of the four different instructional designs of student attitude toward 

computer technologies scores, comfort/anxiety scores, usefulness scores, and self-

efficacy toward spreadsheets scores were compared by using SPSS. If the output from the 
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SPSS MANOVA had p < .05 then the researcher can conclude that the F obtained was 

larger than the F critical and there was a difference between the groups.  

Multivariate analysis of variance is a useful statistical technique because it helps 

the researcher see the data in a multivariate perspective. Groups that differ from each 

other on an important characteristic are also likely to differ from each other on other 

interrelated characteristics as well. Multivariate analysis of variance helped the researcher 

conceptualize and analyze the nature of these interrelated characteristics, and determine 

whether the groups being studied differed on them (Gall, Gall, & Borg, 2003). 

 

Correlation between Student Self-efficacy toward Spreadsheets and Student Performance 
on a Microsoft Excel Test 
 

The last research question in the study asked whether there was a relationship 

between self-efficacy toward spreadsheets and performance on a Microsoft Excel test. 

7. RQ7: Is there a relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a 

web-based learning environment? 

  This research question was answered through the use of bivariate correlational 

statistic. Bivariate correlational statistic is used to examine the relationship between two 

variables. In bivariate correlational studies, the variables are measured at the same point 

in time or at different points in time. Bivariate correlational statistic is also known as 

correlation. The purpose of correlation is to describe the relationship between two or 

more variables (Gall, Gall, & Borg, 2003). Correlation was calculated on the participants’ 

score on a pre-self-efficacy toward spreadsheets survey (pretreatment) and their academic 
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score on a Microsoft Excel test (posttest), which were two dependent variables in this 

study.   

This explanatory research design was used to determine whether the participants’ 

performance on a Microsoft Excel test was related (covaried) with their pre-self-efficacy 

toward spreadsheets after being exposed to the treatments. The objective of this research 

question was to explain the association between these two dependent variables (pre-self-

efficacy toward spreadsheets and performance on a Microsoft Excel test) and if their 

relationship was significant by the treatment, which could affect the relationship between 

these two variables. It was assumed in this study that if a participant scored high on one 

scale (the pre-self-efficacy toward spreadsheets scale), then he or she should score high 

on the other scale (Microsoft Excel test) (Creswell, 2005).  

The correlation coefficient can determine if there was a relationship or an 

association between these two dependent variables. Correlation coefficients are best used 

to measure the degree and direction (positive or negative) of the relationship between 

these two variables (Creswell, 2005; Gall, Gall, & Borg, 2003). The correlation 

coefficient enables the researcher to describe in mathematical terms the strength of the 

relationship between two variables (e.g., student self-efficacy toward spreadsheets and 

student performance on a Microsoft Excel test). The correlation coefficient is +1.00 if the 

relationship between the two variables is perfectly positive (for each increment in one 

variable there is a corresponding increment in the other). If the relationship between the 

variables is perfectly negative, it is a -1.00. If there is no relationship, the coefficient will 

be 0. If the two variables are somewhat related, the coefficients will have a value between 

0 and 1.00 (for a positive relationship) or between 0 and -1.00 (for a negative 
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relationship). The correlation coefficient is a precise way of stating the degree to which 

one variable is related to another and the direction of the relationship (positive or 

negative) (Gall, Gall, & Borg, 2003). 

The Product-Moment Correlation Coefficient (r) was used to calculate the 

correlation coefficient because both dependent variables are continuous scores. Self-

efficacy scores on spreadsheets can range from 7-35 points and student achievement 

scores on a Microsoft Excel test can range from 0-100 points. Both scores can be treated 

as continuous variables because a student can produce any score within the scale range 

for both dependent variables. Product-Moment Correlation Coefficient, also known as 

Pearson r, is an index that explains the relationship between the two variables. Pearson r 

is the appropriate correlational statistic for determining the magnitude of the relationship 

between the students’ scores on these two measures. Pearson r has a small standard error 

(Creswell, 2005). 

The participants indicated their perceived ability in spreadsheets in the Self-

efficacy toward Spreadsheets Survey and the Microsoft Excel test determined their 

achievement level in the concepts and skills of Excel. The researcher entered the 

participants’ score for the self-efficacy on spreadsheets (pre-survey) and their 

achievement on Microsoft Excel (posttest) into SPSS. The researcher used the mean 

scores of these two dependent variables for this analysis.  
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Other Statistics 

Descriptive statistics were calculated on the demographic information. The 

demographic survey provided information about the participant’s age, gender, race, 

classification, and computer usage and experience. This information was accumulated 

together, which provided an overall picture of the participants who participated in this 

study. Post hoc analyses were conducted when needed.  

 

Chapter Summary 

This chapter covers the discussion on the methods and procedures that were used 

to collect and analyze the data for this study. The information presented in this chapter 

included the discussion of the instruments, administration of the study, collection of the 

data, and the analysis of the data. The procedures explained how the instruments were to 

be given to the participants and how the participants were to be assigned to the four 

treatments. The discussion of the instruments explained the purpose of the instruments in 

the study and how they were going to collect and store the data from each participant in 

the study. The analysis of the data identified the independent and dependent variables in 

the study and what particular statistical tests were conducted in the study. 

 The population of the study consisted of community college students, and the 

sample size was the students who were enrolled in the introduction to computer science 

course at a southwestern community college. The participants were randomly assigned to 

the four treatments. The four treatments consisted of one of the following presentation 

designs: (1) presentation modality (text with picture) with no feedback, (2) presentation 

modality (text with video) with no feedback, (3) presentation modality (text with picture) 
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with feedback, and (4) presentation modality (text with video) with feedback. The 

Computer Technologies Survey (Attitudes toward Computer Technologies and Self-

efficacy toward Spreadsheets) and the demographic survey were given to the participants 

before they were assigned to the treatments. After treatment, the participants took a 

posttest (the Microsoft Excel test) and a second version of the Computer Technologies 

Survey along with a Web Usability Survey.  

 From the data that were collected from the demographic survey and web usability 

survey, the researcher calculated descriptive statistics. The researcher also conducted an 

ANOVA study, a MANOVA study, and a correlation study from the collected data. The 

final analysis determined which instructional design was the most appropriate for the 

student to learn the concepts and skills of Microsoft Excel and improve their attitude 

toward computer technologies and self-efficacy toward spreadsheets. 
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CHAPTER 4 

RESULTS 

 The purpose of this chapter is to provide the results of the statistical tests used to 

measure the variables of interest in this study. This chapter presents the descriptive and 

inferential analyses that examined the research questions that were posed while 

conducting the research. The data in this study were analyzed with SPSS 11.5. The alpha 

value was set to .05. 

 

Purpose of the Study 

 The study examined the effects of two types of presentation modality that 

provided feedback or no feedback to the students and how these variables affected 

student learning and self-efficacy. The study also investigated whether the learning 

experience from the web-based learning environment had any affect on the students’ 

attitude and confidence in their ability to interact with the computer and software 

application. In addition, the study explored if there was a relationship between the 

students’ self-efficacy toward a software application and their performance on a software 

application test.  

The research design consisted of two independent variables: presentation 

modality (text with picture or text with video) and feedback (no feedback or feedback), 

which formed a 2 X 2 factorial design. The dependent variables for this study were 

student achievement and computer self-efficacy. Student achievement was measured by a 

test, which consisted of 40 multiple-choice questions. Computer self-efficacy was 

measured by a survey instrument, which consisted of the following two scales: Attitudes 
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toward Computer Technologies and Self-efficacy toward Spreadsheets. This survey 

instrument was a modified version of the Kinzie and Delcourt’s (1991) Computer 

Technologies Survey. The study required four treatments and the participants were 

randomly assigned to one of the four experimental groups. The four treatments in this 

study were: (1) text with picture with no feedback, (2) text with video with no feedback, 

(3) text with picture with no feedback, and (4) text with video with feedback. 

 

Internal Consistency of the Instruments 

The research study had four measuring instruments. The four measuring 

instruments in this study were the Computer Technologies Survey, the Microsoft Excel 

test, the Web Usability Survey, and the demographic survey. Reliability tests were 

conducted on the instruments except for the demographic survey. A reliability test 

determines whether the measuring instrument is reliable (Crocker & Algina, 1986). A 

measurement instrument is proven reliable based on its alpha reliability coefficient, as 

produced by this study and also reported by previous researchers. Coefficient alpha is a 

measurement tool that can be used to evaluate the reliability of a scale in a variety of 

situations. The coefficient alpha measures how well the scale produces consistent results 

(Tabachnick & Fidell, 2001). The internal consistency of the study’s instruments was 

determined by Cronbach’s alpha. Cronbach’s alpha was used because it measures the 

internal consistency of an instrument based on the extent to which participants who 

answer a question one way respond to other related questions the same way (Gall, Borg, 

& Gall, 2003). For education purposes, an alpha coefficient of .80 for the instrument is 

considered adequate (George & Mallery, 2003). 
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The Computer Technologies Survey, which was a modified online version of the 

Kinzie and Delcourt’s (1991) Computer Technologies Survey, measured the participants’ 

attitudes toward computer technologies and their self-efficacy toward spreadsheets. As 

reported, the Computer Technologies Survey was very reliable. The Attitudes toward 

Computer Technologies (ACT) had an alpha coefficient of .83 for the pre-survey and .87 

for the post survey for the 120 valid responses, which were acceptable values for 

reliability of an instrument (George & Mallery, 2003). The alpha coefficient for the ACT 

Comfort/Anxiety subscale was .87 for the pre-survey and .90 for the post survey. The 

alpha coefficient for the ACT Usefulness subscale was .75 for the pre-survey and .82 for 

the post survey. The two subscales of the ACT survey were also reliable. The Self-

efficacy for Computer Technologies (SCT) concentrated on one computer application 

program, which measured the participants’ perceived self-efficacy on spreadsheets. The 

Self-efficacy toward Spreadsheets contained 7 items, which were found very reliable 

(pre-survey: alpha = .91; post survey: alpha = .90). The reliability of this instrument was 

consistent with previous research studies that used the Computer Technologies Survey 

(Albion, 2001; Kinzie, Delcourt, & Powers, 1994; Milbrath & Kinzie, 2000). The 

Computer Technologies Survey in this study assisted the researcher in determining which 

presentation modality and type of feedback affected the participants’ attitudes toward 

computer technologies and their self-efficacy toward spreadsheets.  

The Microsoft Excel test measured the participants’ knowledge, concepts, and 

skills on Microsoft Excel (located in Appendix D). It was determined that all 40 multiple-

choice questions on the Microsoft Excel test were considered somewhat reliable (alpha = 

.75) for the sample size (n = 120). The purpose of the test was to assist the researcher in 
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determining which treatment could help the participant learn the concepts and skills of 

Microsoft Excel. 

The Web Usability Survey contained 17 questions, which asked the participants to 

measure their feelings and attitudes toward the Microsoft Excel screen design treatment 

(located in the Appendix D). The first 13 items of the Web Usability Survey were tested 

for reliability because these items used the same response choices (Likert scale 1-5) 

compared to the last 4 question items in the survey (yes, no, or sometimes). It was 

determined that the first 13 question items of the Web Usability Survey were considered 

somewhat reliable (alpha = .71) for the sample size (n = 120). The Web Usability Survey 

(Attitudes toward the Screen Design Treatment) assisted the researcher in determining 

the effectiveness of each treatment design.  

It was determined from the Cronbach’s alpha that the study’s measuring 

instruments were internally reliable and consistent.  

 

Research Questions 

There were seven research questions that were addressed by this study, which 

guided the collection and analysis of the data.  

1. RQ1: Does presentation modality (text with picture or text with video) have any 

effect on student achievement on a Microsoft Excel test in a web-based learning 

environment? 

2. RQ2: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student achievement on a 

Microsoft Excel test in a web-based learning environment? 
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3. RQ3: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student achievement on a Microsoft Excel test in 

a web-based learning environment? 

4. RQ4: Does presentation modality (text with picture or text with video) have any 

effect on student attitudes toward computer technologies or student self-efficacy 

toward spreadsheets in a web-based learning environment? 

5. RQ5: Does feedback (checking for understanding -- built-in feedback or no 

feedback within the instruction) have any effect on student attitudes toward 

computer technologies or student self-efficacy toward spreadsheets in a web-

based learning environment? 

6. RQ6: Is there an interaction between presentation modality and feedback 

(checking for understanding) on student attitudes toward computer technologies 

or student self-efficacy toward spreadsheets in a web-based learning 

environment?    

7. RQ7: Is there a relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a 

web-based learning environment? 

 

Characteristics of the Participants 

 Data collection occurred during the fall semester of 2006. The participants in the 

study were college students who were enrolled in an introductory course on computers 

and technology at a community college in the southwestern part of the United States. The 

college itself had several campuses in the region, but the researcher gathered the data 
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from two campuses with the assistances of three professors who taught the introductory 

courses on computers and technology.  

The number of participants in this study was 120 undergraduate students (N = 

120) with an even number of participants in each treatment (30 participants in each 

treatment). Table 4.1 provides the ages of the participants in each of the four treatments. 

The average age of the participant was 23 with the majority of the participants in the 17 – 

20 age brackets (55.8%). Some of the participants in this study were considered 

nontraditional students, who were older than the typical college-age student (more than 

24 years of age). The nontraditional students constituted 27.5% of the study’s population.  

 

Table 4.1: Age Frequencies for the Four Treatments (Presentation Modality: TP = Text 
with Picture, TV = Text with Video; Feedback: NF = No Feedback, F = Feedback). 
 

Treatments   
  Treatment 1 Treatment 2 Treatment 3 Treatment 4 
 Total TP with NF TV with NF TP with F TV with F 
Participants (n = 30) (n = 30) (n = 30) (n = 30) N = 120 
Age:      
      17 – 20 15 21 16 15 67 
      21 – 24   4   4   6   6 20 
      25 – 28   6   2   3   2 13 
      29 – 32   2   0   2   2   6 
      33 – 36   0   1   0   2   3 
      37 – 40   1   1   1   3   6 
      41 – 44   2   0   1   0   3 
      45 – 48   0   1   0   0   1 
      49 – 53   0   0   1   0   1 

 

Table 4.2 presents the other demographic information about the participants in 

this study. In regard with gender, there were 52 male participants (43.3%) and 68 female 

participants (56.7%). The participants classified themselves as African American (n = 8, 
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6.7%), Caucasian (n = 55, 45.8%), Hispanic (n = 50, 41.7%), Asian (n = 3, 2.5%), or 

other (n = 4, 3.3%).  The participants also classified themselves as freshman (n = 83, 

69.2%), sophomore (n = 28, 23.3%), junior (n = 5, 4.2%), senior (n = 2, 2.0%), or 

graduate (n = 2, 2.0%). 

Table 4.2: Participant Demographic Frequencies on Gender, Ethnicity, and Classification 
for the Four Treatments (Presentation Modality: TP = Text with Picture, TV = Text with 
Video; Feedback: NF = No Feedback, F = Feedback). 
 

Treatments   
  Treatment 1 Treatment 2 Treatment 3 Treatment 4 
 Total TP with NF TV with NF TP with F TV with F 
Participants (n = 30) (n = 30) (n = 30) (n = 30) N = 120 
Gender:      
    Male 16 10 12 14 52 
    Female 14 20 18 16 68 
      
Ethnicity: 
    African -            
    American   3   1   1   3   8 
    Caucasian 12 12 18 13 55 
    Hispanic 14 14 11 11 50 
    Asian   1   0   0   2   3 
    Other   0   3   0   1   4 
      
Classification: 
    Freshman 21 22 22 18 83 
    Sophomore   7   5   6 10 28 
    Junior   0   1   2   2   5 
    Senior   2   0   0   0   2 
    Graduate   0   2   0   0   2 

 

Participants’ Computer Experience and Usage 

The study also asked whether the participants’ owned a personal computer and 

how much time they used it during the week. The study was also interested in whether 

the participants worked and used a computer at work. As presented in Table 4.3, the 

majority of the participants owned a personal computer (90.0%) and spent about 2 to 4 
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hours (34.2%), 5 to 9 hours (29.2%), or 10 or more hours (25.0%) on it. The participants 

also indicated that they worked (71.7%), but they did not use a computer at work 

(60.0%).  

Table 4.3: Participants’ Computer Experience and Use Frequencies (Presentation 
Modality: TP = Text with Picture, TV = Text with Video; Feedback: NF = No Feedback, 
F = Feedback). 
 

Treatments   
  Treatment 1 Treatment 2 Treatment 3 Treatment 4 
 Total TP with NF TV with NF TP with F TV with F 
Participants (n = 30) (n = 30) (n = 30) (n = 30) N = 120 
Home 
Computer:    

     
     

   Yes 26 27 28 27 108 
   No   4   3   2   3   12 
      
Hours on 
Home 
Computer:      

     
     
     

   0   2   2   0   2     6 
   1   2   1   5   0      8 
   2 – 4 10 14   9   8   41 
   5 – 9   5   7 13 10   35 
   10 or More 11   6   3 10   30 
 
Employed:      
   Yes       21 21 21 23   86 
   No   9   9   9   7   34 
      
Use 
Computer at 
Work: 
   Yes 14 10   9 16   49 
   No 16 20 21 14   71 

 

 In addition to knowing if the participants owned a computer or used one at work, 

the study asked the participants to indicate how often they used the Internet, E-mail, 

Word, Excel, PowerPoint, and Access. Table 4.4 and Table 4.5 show how often the 
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participants used these computer technologies. The majority of the participants indicated 

that they used the computer for surfing the Internet (81.3% daily or 17.5% once a week), 

reading their e-mails (65.8% daily or 25.8% once a week), and typing their papers in 

Microsoft Word (50.8% once a week or 31.6% daily). On the other hand, the participants 

had little experience with Excel (36.7% never, 18.3% once a year, or 20.8% once a 

month), PowerPoint (31.6% never, 20.8% once a year, or 30.8% once a month), or 

Access (65.0% never, 16.7% once a year, or 11.7% once a month).  

Table 4.4: How often the Participants use the Internet, E-mail, and Word Frequencies 
(Presentation Modality: TP = Text with Picture, TV = Text with Video; Feedback: NF = 
No Feedback, F = Feedback). 
 

Treatments   
 Treatment 1 Treatment 2 Treatment 3 Treatment 4  
 TP with NF TV with NF TP with F TV with F Total 
Participants (n = 30) (n = 30) (n = 30) (n = 30) N = 120 
Internet:      
 Never   0   0   0   0   0 
 Once / year   0   0   0   0   0 
 Once / month   1   0   0   1   2 
 Once / week   5   5   7   4 21 
 Daily 24 25 23 25 97 

 
E-mail:      
 Never   1   2   1   1   5  
 Once / year   0   2   0   0   2 
 Once / month   0   1   1   1   3 
 Once / week   7   7   9   8 31 
 Daily 22 18 19 20 79 

 
Word:      
 Never   0   1   2   0   3 
 Once / year   0   0   0   2   2 
 Once / month   5   4   3   4 16 
 Once / week 15 19 14 13 61 
 Daily  10   6 11 11 38 
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Table 4.5: How often the Participants use Excel, PowerPoint, and Access Frequencies 
(Presentation Modality: TP = Text with Picture, TV = Text with Video; Feedback: NF = 
No Feedback, F = Feedback). 
 

Treatments   
  Treatment 1 Treatment 2 Treatment 3 Treatment 4 
 Total TP with NF TV with NF TP with F TV with F 
Participants (n = 30) (n = 30) (n = 30) (n = 30) N = 120 
Excel:      
 Never 12 11 13   8 44 
 Once / year   7   2   6   7 22 
 Once / month   4   8   6   7 25 
 Once / week   4   4   4   5 17 
 Daily    3   5   1   3 12 
 
PowerPoint:      
 Never   7 11 10 10 38 
 Once / year   9   5   5   6 25 
 Once / month 10 10   8   9 37 
 Once / week   3   2   7   5 17 
 Daily   1   2   0   0   3 

 
Access:      
 Never 21 19 19 19 78 
 Once / year   5   4   5   6 20 
 Once / month   3   2   6   3 14 
 Once / week   1   2   0   0   3 
 Daily   0   3   0   2   5 
 

Attitudes toward Computer Technologies (ACT) 

The Attitudes toward Computer Technologies (ACT) was used in this study to 

measure the participants’ perceived usefulness and comfort/anxiety with computer 

technologies in general. The ACT scale consisted of two subscales: usefulness and 

comfort/anxiety. The survey was given to the participants before and after the treatment. 

Table 4.6 provides the pre-survey and post survey mean scores and standard deviations 

for the Attitudes toward Computers Technologies (ACT). Table 4.6 also presents the 
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differences between the mean scores and standard deviations of the pre-survey and post 

survey of the ACT scale.  

Table 4.6: Means and Standard Deviations of the Attitudes toward Computer 
Technologies (ACT) 
 

Presentation Modality  

Type of Feedback Text with Picture Text with Video 

Treatment 1

No Feedback 

 Treatment 2
 

Pre-Survey: 
Mean:              77.03 
Standard  
Deviation:         8.10 
 
Post Survey: 
Mean:              77.57 
Standard  
Deviation:         8.40 
 
Differences: 
Mean:                  .54 
Standard  
Deviation:         3.79 
 

 
 

Pre-Survey: 
Mean:              75.50 
Standard  
Deviation:         8.12 
 
Post Survey: 
Mean:              75.60 
Standard  
Deviation:         6.17 
 
Differences: 
Mean:                  .10 
Standard  
Deviation:         5.97 

 
Treatment 3

Feedback 

 Treatment 4 
  

Pre-Survey: Pre-Survey: 
Mean:              77.00 Mean:              79.57 
Standard  Standard  
Deviation:         8.40 Deviation:         8.59 
  
Post Survey: Post Survey: 
Mean:              77.03 Mean:              80.63 
Standard  Standard  
Deviation:         8.56 Deviation:         9.92 
  
Differences: Differences: 
Mean:                  .03 Mean:                1.06 
Standard  Standard  
Deviation:         6.13 Deviation:         5.13 
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Table 4.7 provides the pre-survey’s and post survey’s mean scores and standard 

deviations for the ACT Comfort/Anxiety subscale. Table 4.7 also presents the differences 

between the mean scores and standard deviations of the pre-survey and post survey of the 

ACT Comfort/Anxiety subscale. 
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Table 4.7: Means and Standard Deviations of the ACT Comfort/Anxiety Subscale 

 Presentation Modality 

Type of Feedback Text with Picture Text with Video 

Treatment 1

No Feedback 

 Treatment 2
 

Pre-Survey: 
Mean:              31.17 
Standard  
Deviation:         4.38 
 
Post Survey: 
Mean:              31.90 
Standard  
Deviation:         4.33 
 
Differences: 
Mean:                  .73 
Standard  
Deviation:         2.57 
 

 
 

Pre-Survey: 
Mean:              30.93 
Standard  
Deviation:         5.71 
 
Post Survey: 
Mean:              31.23 
Standard  
Deviation:         4.29 
 
Differences: 
Mean:                  .30 
Standard  
Deviation:         2.71 

 
Treatment 3

Feedback 

 Treatment 4 
  

Pre-Survey: Pre-Survey: 
Mean:              30.03 Mean:              32.40 
Standard  Standard  
Deviation:         6.26 Deviation:         5.53 
  
Post Survey: Post Survey: 
Mean:              30.20 Mean:              33.03 
Standard  Standard  
Deviation:         5.81 Deviation:         5.80 
  
Differences: Differences: 
Mean:                  .17 Mean:                  .63 
Standard  Standard  
Deviation:         3.81 Deviation:         2.96 
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Table 4.8 provides the pre-survey’s and post survey’s mean scores and standard 

deviations for the ACT Usefulness subscale. Table 4.8 also presents the differences 

between the mean scores and standard deviations of the pre-survey and post survey on the 

ACT Usefulness subscale. 
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Table 4.8: Means and Standard Deviations of the ACT Usefulness Subscale 

 Presentation Modality 

Type of Feedback Text with Picture Text with Video 

Treatment 1

No Feedback 

 Treatment 2
 

Pre-Survey: 
Mean:              45.87 
Standard  
Deviation:         5.19 
 
Post Survey: 
Mean:              45.67 
Standard  
Deviation:         5.23 
 
Differences: 
Mean:                -.20 
Standard  
Deviation:         3.09 
 

 
 

Pre-Survey: 
Mean:              44.57 
Standard  
Deviation:         4.85 
 
Post Survey: 
Mean:              44.37 
Standard  
Deviation:         4.94 
 
Differences: 
Mean:                -.20 
Standard  
Deviation:         4.07 

 
Treatment 3

Feedback 

 Treatment 4 
  

Pre-Survey: Pre-Survey: 
Mean:              46.97 Mean:              47.17 
Standard  Standard  
Deviation:         4.77 Deviation:         4.83 
  
Post Survey: Post Survey: 
Mean:              46.83 Mean:              47.60 
Standard  Standard  
Deviation:         4.98 Deviation:         5.66 
  
Differences: Differences: 
Mean:                -.14 Mean:                  .43 
Standard  Standard  
Deviation:         4.97 Deviation:         3.77 
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In regard to the ACT scale, the improvement of the participants’ attitudes toward 

computer technologies was determined by calculating the treatments’ mean score for 

each survey (the pre-survey and post survey of the ACT) and then subtracting the pre-

survey mean score from the post survey mean score. The participants in treatment 4 (text 

with video and feedback) had the most improvement in their general attitudes toward 

computer technologies after they completed their assigned treatment. The mean score 

difference on treatment 4 was 1.06 while the participants in treatment 1 (text with picture 

and no feedback) had a mean score difference of .54 (about half the size of the treatment 

4 mean score difference). Treatment 2 (text with video and no feedback) mean score 

difference was .10 and Treatment 3 (text with pictures and feedback) produced a mean 

score difference of only .03. 

However, the survey’s subscales provided different results. The comfort and 

anxiety scale of the Attitudes toward Computer Technologies indicated that the 

participants in treatment 1 (with a mean score difference of .73) were more comfortable 

with computer technologies than the participants in treatment 4 (mean score difference of 

.63). There was only a .10 difference between these two treatments’ mean scores. The 

participants in these two treatments scored about equally on the ACT Comfort/Anxiety 

scale. Treatment 2 and treatment 3 still followed behind the other treatments with 

minimal change in their comfort with computers.  

The ACT Usefulness scale, which measured the participants’ perceived usefulness 

for a computer, provided mix results. The participants in treatment 4 indicated that they 

had more use for computers than the other participants when they completed their 

assigned treatment. The mean score difference for treatment 4 was .43. On the other 
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hand, the participants in the other treatments indicated that the computer had no useful 

benefit for them. The difference between the pre-survey’s and post survey’s mean scores 

for these treatments were negative score values with values of -.20 and -.14. These 

negative score values are close to the value of 0, which would indicate no difference in 

the participants’ perceived usefulness for computers.  

 

Self-efficacy toward Spreadsheets 

 The Self-efficacy toward Spreadsheets, which is one scale from the Self-efficacy 

for Computer Technologies (SCT), was used in this study to measure the participants’ 

perceived ability (self-efficacy) in spreadsheets. This survey instrument was also given to 

the participants before and after they completed their assigned treatment. Table 4.9 (on 

the following page) provides the means and standard deviations of the pre-survey and 

post survey of the Self-efficacy toward Spreadsheets, which also includes the mean 

differences between the pre-survey and post survey.  
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Table 4.9: Means and Standard Deviations of the Self-efficacy toward Spreadsheets 
 

Presentation Modality  

Type of Feedback Text with Picture Text with Video 

Treatment 1

No Feedback 

 Treatment 2
 

Pre-Survey: 
Mean:              24.07 
Standard  
Deviation:         6.46 
 
Post Survey: 
Mean:              28.50 
Standard  
Deviation:         4.01 
 
Differences: 
Mean:                4.43 
Standard  
Deviation:         5.93 
 

 
 

Pre-Survey: 
Mean:              25.97 
Standard  
Deviation:         5.31 
 
Post Survey: 
Mean:              27.20 
Standard  
Deviation:         4.56 
 
Differences: 
Mean:                1.23 
Standard  
Deviation:         3.18 

 
Treatment 3

Feedback 

 Treatment 4 
  

Pre-Survey: Pre-Survey: 
Mean:              23.67 Mean:              26.63 
Standard  Standard  
Deviation:         7.33 Deviation:         4.37 
  
Post Survey: Post Survey: 
Mean:              27.97 Mean:              29.17 
Standard  Standard  
Deviation:         4.76 Deviation:         4.41 
  
Differences: Differences: 
Mean:                4.30 Mean:                2.54 
Standard  Standard  
Deviation:         4.99 Deviation:         3.81 
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The Self-efficacy toward Spreadsheets was calculated for each participant within 

the assigned treatment (pre-survey and post survey). The participants’ pre-survey and 

post survey scores were then used to determine the mean scores (pre and post) for each 

treatment. The treatments’ mean scores for the pre-survey and post survey were used to 

calculate the differences in the participants’ self-efficacy toward spreadsheets. 

As shown in Table 4.9, participants in treatment 1 (text with pictures and no 

feedback) improved their self-efficacy toward spreadsheets after they completed their 

treatment. The differences in the mean scores (pre and post) for treatment 1 was 4.43. 

Treatment 3 had a mean score difference of 4.30, which was close to the mean score 

difference of treatment 1. The participants in the other treatments produced a slight 

difference in their self-efficacy toward spreadsheets after treatment with mean score 

differences of 2.54 for treatment 4 and 1.23 for treatment 2.  

 

Microsoft Excel Test 

 The Microsoft Excel test, an achievement test, was used to measure the 

participants’ understanding of the concepts and skills of Microsoft Excel. The test was 

given to the participants after they completed their assigned treatment. Table 4.10 

presents the means and standard deviations of the Microsoft Excel test scores for each of 

the four treatments. As shown in Table 4.10, the participants in treatment 4 scored higher 

on the Microsoft Excel test than the other participants in the study. The mean score for 

treatment 4 was 79.23, which was slightly higher than the mean score of 78.77 for 

treatment 3. Means for treatment 1 and treatment 2 (74.03 and 72.93, respectively) were 

in the same range, but lower than the mean scores of treatment 3 and treatment 4.  
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Table 4.10: Means and Standard Deviations on the Microsoft Excel Test 
 

 Presentation Modality 

Type of Feedback Text with Picture Text with Video 

Treatment 1

No Feedback 

 Treatment 2
 

Mean:              74.03 
Standard  
Deviation:       13.92 
 

 
 

Mean:              72.93 
Standard  
Deviation:       11.16 
 

Treatment 3

Feedback 

 Treatment 4 
  

Mean:              78.77 Mean:              79.23 
Standard  Standard  
Deviation:         9.79 Deviation:       11.17 

 

Web Usability Survey – Attitudes toward the Screen Design Treatment 

The Web Usability Survey (Attitudes toward the Screen Design Treatment) was 

used to measure the participants’ feelings and attitudes toward the Microsoft Excel screen 

design treatment and its instructional material. The survey determined the effectiveness 

of each treatment design. The survey also indicated which treatment had the most 

positive effect on the participants and if the participants would enroll or take part in a 

web-based learning course.  

The first 13 questions of the Web Usability Survey asked the participants to 

reflect on their learning experience with their assigned treatment. Table 4.11 presents the 

participants’ responses to the first four questions of the Web Usability Survey, which 

deals with their attitude toward the instructional material on Microsoft Excel. As shown 

in Table 4.11, the participants agreed (n = 78, 65%) that they learned a great deal of 

information about Microsoft Excel from their assigned treatment and that the instruction 
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on the web site was very effective (n = 77, 64.17%). The participants also indicated that 

the topics on Microsoft Excel were not too difficult (n = 73, 60.83%) or too easy for them 

(n = 69, 57.50%). It was presumed that the information that was discussed on Microsoft 

Excel in the treatments was appropriate for the participants’ learning needs. 
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Table 4.11: Participants’ Attitudes toward the Instructional Material on Microsoft Excel 

Treatments   
 Total Treatment 1 Treatment 2 Treatment 3 Treatment 4 

N = 120 Questions (n = 30) (n = 30) (n = 30) (n = 30) 
      
1.  I learn a great deal of information about Microsoft Excel from this web site. 
Strongly  
Disagree: 

     
  0   0   0   0   0 

Disagree:   3   0   0   0   3 
Not Sure:   5   5   5   1 16 
Agree: 14 20 18 26 78 
Strongly 
Agree: 

     
  8   5   7   3 23 

      
2.  The instruction in the web site was very effective. 
Strongly  
Disagree: 

     
  0   0   0   0   0 

Disagree:   0   2   2   0   4 
Not Sure:   4   5   4   0 13 
Agree: 18 20 18 21 77 
Strongly 
Agree: 

     
  8   3   6   9 26 

      
3.  The topics taught were too difficult. 
Strongly  
Disagree: 

     
  4   2   8 11 25 

Disagree: 21 23 13 16 73 
Not Sure:   4   4   8   2 18 
Agree:   1   1   1   1   4 
Strongly 
Agree: 

     
  0   0   0   0   0 

      
4.  The topics taught were too easy. 
Strongly  
Disagree: 

     
  3   2   0   0  5 

Disagree: 16 16 20 17 69 
Not Sure:   7   8   6   7 28 
Agree:   4   3   4   4 15 
Strongly 
Agree: 

     
  0   1   0   2   3 
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In preparation for the Microsoft Excel test, the participants agreed (n = 75, 

62.50%) that their assigned treatment prepared them for the posttest. However, the 

participants provided mix results on how much effort they put into studying the concepts 

and skills of Microsoft Excel from their assigned treatment. The participants indicated 

they disagreed (n = 42, 35%), agreed (n = 33, 27.50%), or not sure (n = 27, 22.50%) if 

they put in a lot of effort into studying the instructional material on Microsoft Excel. It is 

possible that each participant interpreted the question differently, which explained the 

mix results. Table 4.12 provides the participants’ responses to those questions. 

Table 4.12: Participants’ Responses to their Preparation for the Microsoft Excel Test 

Treatments   
 Total Treatment 1 Treatment 2 Treatment 3 Treatment 4 

N = 120 Questions (n = 30) (n = 30) (n = 30) (n = 30) 
      
5.  The web site prepared me for the test. 
Strongly  
Disagree: 

     
  0   0   1   0   1 

Disagree:   2   2   0   1   5 
Not Sure:   7   3   3   3 16 
Agree: 16 21 20 18 75 
Strongly 
Agree: 

     
  5   4   6   8 23 

      
6.  I put a lot of effort into studying Microsoft Excel. 
Strongly  
Disagree: 

     
  1   2   6   2 11 

Disagree:   7 16   8 11 42 
Not Sure:   9   6   8   4 27 
Agree: 10   5   7 11 33 
Strongly 
Agree: 

     
  3   1   1   2   7 
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The next set of questions in the survey (see Table 4.13) dealt with the 

participants’ feelings toward Microsoft Excel, the presentation of  the instructional 

material on Excel, and if the participants prefer studying the software application on a 

computer or not. The participants in the study agreed (n = 55, 45.83%) or they were not 

sure (n = 37, 30.83%) if they enjoyed studying Microsoft Excel, but they did agreed (n = 

70, 58.33%) that the presentation of the instructional material on Microsoft Excel was 

presented to them in an easy to use format. The participants also agreed (n = 55, 45.83%) 

and strongly agreed (n = 38, 31.67%) that they would prefer studying the concepts and 

skills of Microsoft Excel on a computer instead on paper.  
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Table 4.13: Participants’ Feelings toward Microsoft Excel, the Presentation of the 
Instructional Material on Excel, and Studying the Instructional Material on a Computer  
 

Treatments   
 Total Treatment 1 Treatment 2 Treatment 3 Treatment 4 

N = 120 Questions (n = 30) (n = 30) (n = 30) (n = 30) 
      
7.  I enjoyed studying Microsoft Excel.  
Strongly  
Disagree: 

     
  0   2   0   1   3 

Disagree:   4   5   4   3 16 
Not Sure:   7   8 12 10 37 
Agree: 16 14 12 13 55 
Strongly 
Agree: 

     
  3   1   2   3   9 

      
8.  The information about Microsoft Excel was presented in an easy to use format. 
Strongly  
Disagree: 

     
  0   0   0   0   0 

Disagree:   2   2   1   1   6 
Not Sure:   2   5   6   3 16 
Agree: 18 18 15 19 70 
Strongly 
Agree: 

     
  8   5   8   7 28 

      
9.  I would prefer to study this material on a computer rather than on paper. 
Strongly  
Disagree: 

     
  0   1   2   0   3 

Disagree:   2   1   1   0   4 
Not Sure:   9   3   4   4 20 
Agree: 10 22   6 17 55 
Strongly 
Agree: 

     
  9   3 17   9 38 

 

Furthermore, the participants indicated that the use of computer-generated 

presentations made their reading (n = 71, 59.17%) and learning (n = 77, 64.17%) of the 

instructional material more enjoyable and exciting. In addition, the participants agreed (n 

= 79, 65.83%) that the treatment’s computer screens were very helpful to them when they 

read and learned the concepts and skills of Microsoft Excel. Finally, the participants 

162 



 Texas Tech University, Patrick F. Logue, May 2007  

agreed (n = 68, 56.67%) that any lectures that use advanced media would assist them in 

understanding the content material of any subject matter. Table 4.14 presents these 

findings. 
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Table 4.14: Participants’ Feelings and Attitudes toward the Use of Computer Generated 
Presentations 
 

Treatments   
 Total Treatment 1 Treatment 2 Treatment 3 Treatment 4 

N = 120 Questions (n = 30) (n = 30) (n = 30) (n = 30) 
 
10.  The use of computer generated presentations makes my learning more enjoyable  
       and exciting.  
Strongly  
Disagree: 

     
  0   0   0   0   0 

Disagree:   1   0   2   0   3 
Not Sure:   3   5   3   3 14 
Agree: 18 23 16 20 77 
Strongly 
Agree: 

     
  8   2   9   7 26 

 
11.  The computer screen was enjoyable to read.   
Strongly  
Disagree: 

     
  0   1   1   1   3 

Disagree:   4   5   1   2 12 
Not Sure:   4   4   9   4 21 
Agree: 19 19 15 18 71 
Strongly 
Agree: 

     
  3   1   4   5 13 

 
12.  The computer screens were very helpful to me in learning the information about  
       Microsoft Excel. 
Strongly  
Disagree: 

     
  1   0   0   0   1 

Disagree:   0   0   0   0   0 
Not Sure:   4   1   6   3 14 
Agree: 20 25 16 18 79 
Strongly 
Agree: 

     
  5   4   8   9 26 

 
13.  Lectures using advanced media are likely to aid my understanding and study.  
Strongly  
Disagree: 

     
  0   0   1   0   1 

Disagree:   2   1   0   2   5 
Not Sure:   8   5   5   7 25 
Agree: 15 22 16 15 68 
Strongly 
Agree: 

     
  5   2   8   6 21 
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The remaining four questions in the Web Usability Survey asked the participants 

if they prefer taking a course online, learning a new computer application, and doing their 

work on a computer or on paper with a pen.  The participants in the study provided mixed 

results to these last four questions. The participants would do both online learning and 

traditional learning in a classroom (n = 68, 56.67%) for any new learning material while 

some participants would prefer learning the new material in a traditional classroom (n = 

46, 38.33%). The participants also enjoyed the challenge of learning a new computer 

application (n = 81, 67.50%). If the participants had a choice to do their work on a 

computer they would do so (n = 69, 57.50%), but they would do some of the work in 

paper and pen (n = 52, 43.33%), too. From the participants’ perspective, it all depends on 

the type of work that was assigned to them if they would use a computer or paper and 

pen. Table 4.15 provides the participants’ responses to the last four questions of the Web 

Usability Survey.  
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Table 4.15: Participants’ Learning Preferences 

Treatments   
 Total Treatment 1 Treatment 2 Treatment 3 Treatment 4 

N = 120 Question (n = 30) (n = 30) (n = 30) (n = 30) 
 
14.  Do you prefer online learning over traditional classroom?  
Yes   1   5   3   7 16 
No 14   9 13 10 46 
Sometimes 15 16 14 13 58 
      
15.  Do you enjoy the challenge of learning a new computer application? 
Yes 18 18 20 25 81 
No   1   3   2   1   7 
Sometimes 11   9   8   4 32 
      
16.  Do you prefer to do most of your work on a computer? 
Yes 16 13 19 21 69 
No   2   1   5   3 11 
Sometimes 12 16   6   6 40 
      
17.  Do you prefer to do most of your work with a pen and paper? 
Yes   2   2   7   4 15 
No 12   8 18 15 53 
Sometimes 16 20   5 11 52 

 

Summary of the Findings on the Study’s Measuring Instruments 

The instruments that were used in this study measured the participants’ 

demographic information, computer use and experience, and their attitudes toward 

computer technologies. The instruments also measured the participants’ self-efficacy 

toward spreadsheets, their knowledge of the concepts and skills of Microsoft Excel, and 

their feelings and attitudes toward the Microsoft Excel screen design treatment. From 

these data, which were collected from these instruments, not one treatment stood out as 

having the best instructional design on Microsoft Excel in regard to presentation modality 

and feedback. All the treatments in this study did influence the participants’ attitudes 
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toward computer technologies (even within the scale’s subscales), self-efficacy toward 

spreadsheets, and their achievement on a Microsoft Excel test.  

However, the participants in treatment 4 (text with video and feedback) did show 

some improvement in their overall ACT score and performed well on the achievement 

test. Furthermore, the participants in treatment 4 did not perceive themselves as having an 

overwhelming improvement in their self-efficacy toward spreadsheets when compared to 

the other participants in the study. The statistical tests, analysis of variance (ANOVA) 

and multivariate analysis of variance (MANOVA), were used to determine which of the 

four treatments had the most influence on the participants’ attitudes toward computer 

technologies, self-efficacy toward spreadsheets, and achievement on a Microsoft Excel 

test, which were addressed by this study’s research questions.  

  

Inferential Statistics 

 Inferential statistics were used to answer the study’s research questions. The first 

three research questions in the study were answered through the use of analysis of 

variance (ANOVA). In ANOVA, the researcher examined the effect of each independent 

variable separately and in combination on a dependent variable (Creswell, 2005). This 

analysis was a two-way ANOVA, which means that two variations of one factor 

(presentation modality: text with picture or text with video) and two variations of another 

factor (feedback: no feedback or feedback) were manipulated at the same time (Gall, 

Gall, & Borg, 2003). Presentation modality and feedback were the independent variables 

in this study. The dependent variable in this particular analysis was the students’ 

achievement test scores on a Microsoft Excel test. 
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The next three research questions addressed the effects of presentation modality 

and feedback (checking for understanding) on students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets. These research questions were 

answered through the use of multivariate analysis of variance (MANOVA). MANOVA is 

a statistical technique for determining whether groups differ on more than one dependent 

variable (Gall, Gall, & Borg, 203). The dependent variables that were compared for this 

set of research questions were the students’ gain scores from the following scales: 

Attitudes toward Computer Technologies (ACT), Comfort/Anxiety with Computer 

Technologies, Usefulness of Computer Technologies, and Self-efficacy toward 

Spreadsheets. Again, the independent variables were presentation modality and feedback. 

This analysis was a two-way MANOVA.  

The last research question in the study was answered through correlation. A 

correlation is a statistical method to determine whether a relationship exists between two 

variables (Creswell, 2005). Correlation was calculated on the students’ pre-self-efficacy 

toward spreadsheets score and their test score on a Microsoft Excel test. The correlation 

determined if a relationship existed between the students’ self-efficacy toward 

spreadsheets (pre-survey) and the students’ performance on a Microsoft Excel test.  

 

Presentation Modality and Feedback on Student Learning 

RQ1: Does presentation modality (text with picture or text with video) have any effect on 

student achievement on a Microsoft Excel test in a web-based learning environment? 

This research question asked whether presentation modality (text with picture or 

text with video) in the four treatments had any effect on student performance on a 
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Microsoft Excel test in a web-based learning environment. The null hypothesis was that 

the presentation modality had no effect on student achievement on a Microsoft Excel test 

in a web-based learning environment. Analysis of variance (ANOVA) was used to test 

the main effect of this independent variable (presentation modality) on one dependent 

variable, which was the student’s test score on a Microsoft Excel test.  

As shown in Table 4.16, presentation modality had no main effect on the 

student’s performance on a Microsoft Excel test, F(1, 116) = .022, p = .881, partial η2 = 

.000. The null hypothesis was accepted. Presentation modality was not a significant 

factor on student performance on a Microsoft Excel test. The mean and standard 

deviation of the Microsoft Excel test for each of the two factors of presentation modality 

were: text with picture (M = 76.40, SD = 1.50) and text with video (M = 76.08, SD = 

1.50). Students in the text with picture instructional design format had a slight edge in 

performance on the Microsoft Excel test compared to the students in the text with video 

instructional design format. The difference in the mean test scores on a Microsoft Excel 

test between text with picture and text with video was .32, which was not significant at an 

alpha value of .05.  

Table 4.16: Two-way ANOVA Results – Presentation Modality and Feedback Effects on 
Students’ Achievement Test Score on a Microsoft Excel Test 
 
   Significance 

Value 
Partial eta 
squared F Source Mean Square 

Presentation 
Modality 

    
    3.01     .022 .881 .000 

Feedback 913.01 6.78   .010* .055 
Present x 
Feedback 

      
 18.41    .137 .712 .001 

*Significant at .05 
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RQ2: Does feedback (checking for understanding -- built-in feedback or no feedback 

within the instruction) have any effect on student achievement on a Microsoft Excel test 

in a web-based learning environment? 

This research question asked if feedback (checking for understanding – feedback 

or no feedback) in the four treatments had any effect on student performance on a 

Microsoft Excel test in a web-based learning environment. The null hypothesis was that 

feedback had no effect on student achievement on a Microsoft Excel test in a web-based 

learning environment. Analysis of variance (ANOVA) was used to test the main effect of 

this independent variable (type of feedback) on one dependent variable, which was the 

student’s test score on a Microsoft Excel test.  

As presented in Table 4.16, feedback had a main effect on the student’s 

performance on a Microsoft Excel test, F(1, 116) = 6.78, p = .010, partial η2 = .055. The 

partial eta-squared value .055 indicates that feedback had a moderate (medium) effect on 

the student’s achievement score on a Microsoft Excel test. Approximately 5.5 % of the 

variance in the student achievement test score was the result of the feedback that the 

student received from the instructional design treatment. The null hypothesis was 

rejected. Feedback was a significant factor on student performance on a Microsoft Excel 

test. The mean and standard deviation of the Microsoft Excel test for each of the two 

factors of feedback (checking for understanding) were: no feedback (M = 73.48, SD = 

1.50) and feedback (M = 79.00, SD = 1.50). Students who received feedback from their 

instructional design format performed better on the Microsoft Excel test compared to the 

students who did not received feedback from the instructional design format. The 

170 



 Texas Tech University, Patrick F. Logue, May 2007  

difference in the mean test scores on the Microsoft Excel test between feedback and no 

feedback was 5.52, which was significant at an alpha value of .05.  

 

RQ3: Is there an interaction between presentation modality and feedback (checking for 

understanding) on student achievement on a Microsoft Excel test in a web-based learning 

environment? 

This research question asked if the interaction between presentation modality (text 

with picture or text with video) and feedback (checking for understanding) in the four 

treatments had any effect on student performance on a Microsoft Excel test in a web-

based learning environment. The null hypothesis was that there was no interaction effect 

between presentation modality and feedback (checking for understanding) on student 

achievement on a Microsoft Excel test in a web-based learning environment. Analysis of 

variance (ANOVA) was used to test the interaction effect of these two independent 

variables (presentation modality and type of feedback) on one dependent variable, which 

was the student’s test score on a Microsoft Excel test.  

As shown in Table 4.16, the interaction of the two independent variables 

(presentation modality and type of feedback) had no significant effect on the student’s 

performance on a Microsoft Excel test, F(1, 116) = .137, p = .712, partial η2 = .001. The 

null hypothesis was accepted. The interaction of presentation modality and feedback was 

not a significant factor on student performance on a Microsoft Excel test.  

The mean and standard deviation of the Microsoft Excel test for the interaction 

between presentation modality and type of feedback are provided in Table 4.17. Students 

who were assigned to treatment 4 (text with video and feedback) outperformed the other 
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students in the study (M = 79.23, SD = 11.17) on this achievement test. Students in 

Treatment 3 (text with picture and feedback) also performed well on the Microsoft Excel 

test (M = 78.77, SD = 9.79). The difference in the mean scores on a Microsoft Excel test 

between these two treatments was .46, which was not much of a difference. The students 

in the remaining two treatments (treatment 1 and 2), who did not receive feedback from 

the web site, scored lower on the Microsoft Excel test (treatment 1: M = 74.03, SD = 

13.92; treatment 2: M = 72.93, SD = 11.15) compared to the students, who did receive 

feedback. The difference can be seen in Figure 4.1, as a plot between presentation 

modality and feedback. 

Table 4.17: Means and Standard Deviations of the Microsoft Excel Test by Presentation 
Modality and Feedback 
 
 Presentation Modality  
    
Type of Feedback Text with Picture Text with Video Total 
    
No Feedback 
      Mean 74.03 72.93 73.48 
      Standard    
      Deviation 13.92 11.16 12.52 
    
Feedback 
      Mean 78.77 79.23 79.00 
      Standard    
      Deviation   9.79 11.17 10.41 
    
Total 
      Mean 76.40 76.40 76.24 
      Standard    
      Deviation 12.17 11.51 11.80 
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Figure 4.1: Plot between Presentation Modality and Feedback Type for the Microsoft 
Excel Test Scores. 
 
Summary of the ANOVA Findings 

 A two-way analysis of variance was conducted to investigate the effects of two 

presentation modalities and two types of feedback on student performance on a Microsoft 

Excel test. The ANOVA indicated no significant main effects for presentation modality, 

F(1, 116) = .022, p = .881, partial η2 = .000, but found significant main effects for 

feedback, F(1, 116) = 6.78, p = .010, partial η2 = .055. The interaction between the 

factors was not significant, F(1, 116) = .137, p = .712, partial η2 = .001. The feedback 

main effect indicated that when students received feedback from the instructional 

material in a web-based learning environment they tended to outperform students who 
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did not receive feedback from the same instructional material. However, feedback 

accounted for 5.5 % of the variance in the students’ performance on the Microsoft Excel 

test.    

 
Presentation Modality and Feedback on Student Attitudes toward Computer 
Technologies and Self-efficacy toward Spreadsheets 

 
The next three research questions addressed the effects of presentation modality 

and feedback (checking for understanding) on students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets. In this analysis, a two-way 

MANOVA was chosen because it allowed the researcher to measure more than one 

dependent variable which helped improve the chance of discovering what specifically 

changes as a result of different treatments and their interactions (Tabachnick & Fidell, 

2001). The MANOVA tested the group differences between the participants’ gain scores 

on the Attitudes toward Computer Technologies (ACT) scale, the Comfort/Anxiety scale, 

the Usefulness scale, and the Self-efficacy toward Spreadsheets scale (the dependent 

variables) based on the main effects and interaction of the two independent variables in 

this study, which were presentation modality and feedback. The participants’ pre-survey 

and post survey scores were used to determine the participants’ gain score on these 

scales. The participants’ gain scores (the difference between the participants’ pre-survey 

scores and post survey scores) were used in the MANOVA analysis instead of the 

participants’ post survey scores. The study wanted to know if the participants’ attitudes 

toward computer technologies or their self-efficacy toward spreadsheets improved after 

they completed the treatment. Did presentation modality and feedback have any effect on 
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the students’ attitudes toward computer technologies or their self-efficacy toward 

spreadsheets?            

Wilks' lambda (λ) was used to test significance of the main effects and the 

interaction effect between the dependent and independent variables. If MANOVA was 

significant, then separate ANOVA tests were conducted on each dependent variable. The 

purpose of the separate ANOVAs was to determine which of the measured variables 

produced a statistically significant difference between the mean scores of the groups 

being studied.  

Wilks' lambda (λ) indicated that the main effect of presentation modality was 

significant at the .05 level, F(1, 116) = 3.014, p = .033, partial η2 = .073, on the students’ 

attitudes toward computer technologies and their self-efficacy toward spreadsheets. The 

partial eta-squared value .073 indicates that presentation modality had a moderate 

(medium) effect on the students’ attitudes toward computer technologies and their self-

efficacy toward spreadsheets. Approximately 7.3 % of the variance in the students’ 

attitudes toward computer technologies gain scores and their self-efficacy toward 

spreadsheets gain scores were the result of the presentation modality that the students 

received from the instructional design treatment. 

Wilks' lambda (λ) also revealed that the main effect of feedback, F(1, 116) = .250, 

p = .861, partial η2 = .007, was not significant on the students’ attitudes toward computer 

technologies or their self-efficacy toward spreadsheets. Finally, Wilks' lambda (λ) 

showed that the interaction effect of the two independent variables, F(1, 116) = .436, p = 

.728, partial η2 = .011, was not significant on the students’ attitudes toward computer 
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technologies or their self-efficacy toward spreadsheets. Table 4.18 presents the Wilks' 

lambda (λ)’s findings. 

Table 4.18: Wilks' Lambda (λ) Results of Significance for the Multivariate Test 

    Significance 
Value 

Partial eta 
squared F Effect Value 

Presentation 
Modality 

Wilks’ 
Lambda 

    
.927   3.014   .033* .073 

Feedback Wilks’ 
Lambda 

    
.993    .250 .861 .007 

Present x 
Feedback 

Wilks’ 
Lambda 

        
.989    .436 .728 .011 

*Significant at .05 

  

A one-way ANOVA (analysis of variance) was conducted to determine the effect 

of presentation modality on these dependent variables because Wilks' lambda (λ) 

indicated that presentation modality had a significant main effect on the students’ 

attitudes toward computer technologies and their self-efficacy toward spreadsheets. The 

one-way ANOVA indicated that presentation modality had a significant effect on the 

students’ self-efficacy toward spreadsheets, F(1, 119) = 8.79, p = .004, but not on the 

students’ attitudes toward computer technologies, comfort/anxiety with computer 

technologies, or their perceived usefulness for computer technologies (see Table 4.19). 

 

 

 

 

 

176 



 Texas Tech University, Patrick F. Logue, May 2007  

Table 4.19: ANOVA – Comparison Groups – ACT Difference, Comfort/Anxiety 
Difference, Usefulness Difference, and Self-efficacy toward Spreadsheets Difference. 
 
Source SS DF F MS Significance 

Value 
ACT Difference      
     Between Groups       2.70     1   2.70 .01 .757 
     Within Groups 3322.77 118 28.16 
        
     Total 3325.47 119 
      
Comfort/Anxiety 
Difference 

     
                  

     Between Groups         .01     1     .01 .00 .976 
     Within Groups 1087.78 118   9.22 
        
     Total 1087.79 119 
      
Usefulness 
Difference 

     
           

     Between Groups       2.41     1   2.41 .15 .695 
     Within Groups 1840.52 118 15.60 
        
     Total 1842.92 119 
      
Spreadsheets 
Difference 

      
     

     Between Groups   185.01     1     185.01    8.79  .004* 
     Within Groups 2482.12 118 21.03 
        
     Total 2667.12 119 

*Significant at .05 

 

RQ4: Does presentation modality (text with picture or text with video) have any effect on 

student attitudes toward computer technologies or student self-efficacy toward 

spreadsheets in a web-based learning environment? 

This research question asked if presentation modality (text with picture or text 

with video) in the four treatments had any effect on the students’ attitudes toward 
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computer technologies or their self-efficacy toward spreadsheets in a web-based learning 

environment. The null hypothesis was that presentation modality had no effect on the 

students’ attitudes toward computer technologies or their self-efficacy toward 

spreadsheets in a web-based learning environment. Multivariate analysis of variance 

(MANOVA) was used to test the main effect of this independent variable (presentation 

modality) on each of these dependent variables: attitudes toward computer technologies, 

comfort/anxiety with computer technologies, usefulness for computer technologies, and 

self-efficacy toward spreadsheets.    

As shown in Table 4.20, presentation modality had no main effect on the 

students’ attitudes toward computer technologies, F(1, 116) = .095, p = .759, partial η2 = 

.001, comfort/anxiety with computer technologies, F(1, 116) = .001, p = .976, partial η2 

= .000, or usefulness for computer technologies, F(1, 116) = .152, p = .697, partial η2 = 

.001. However, presentation modality had an effect on the students’ self-efficacy toward 

spreadsheets, F(1, 116) = 8.736 p = .004, partial η2 = .070. The partial eta-squared value 

.070 indicates that presentation modality had a moderate (medium) effect on the students’ 

self-efficacy toward spreadsheets. Approximately 7 % of the variance in the students’ 

self-efficacy toward spreadsheets gain scores was the result of the presentation modality 

that the students received from the instructional design treatment. It was also determined 

that the presentation modality that contained text with picture (M = 4.37, SD = 5.43) had 

the most significant effect on the students’ self-efficacy toward spreadsheets compared to 

the presentation modality that contained text with video (M = 1.88, SD = 3.54) (see Table 

4.21). The null hypothesis was accepted for the dependent variables: attitudes toward 

computer technologies, comfort/anxiety with computer technologies, and perceived 
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usefulness for computer technologies. But, the null hypothesis was rejected on self-

efficacy toward spreadsheets. Presentation modality was not a significant factor on the 

students’ attitudes toward computer technologies, comfort/anxiety with computer 

technologies, or perceived usefulness for computer technologies. On the other hand, 

presentation modality was a significant factor on the students’ self-efficacy toward 

spreadsheets.  

Table 4.20: MANOVA Results on the Main Effect of Presentation Modality on the 
Dependent Variables: Attitudes toward Computer Technologies (ACT), 
Comfort/Anxiety, Usefulness, and Self-efficacy toward Spreadsheets  
 

Source Dependent Variable 
Mean 
Square F 

Partial eta 
Sig. squared 

Presentation ACT   2.700  .095 .759 .001 
Modality Comfort/Anxiety     .008  .001 .976 .000 
  Usefulness   2.408  .152 .697 .001 
  Spreadsheets  185.008  8.736   .004* .070 

*Significant at .05 

 

The mean and standard deviation of the attitudes toward computer technologies, 

comfort/anxiety with computer technologies, usefulness for computer technologies, and 

self-efficacy toward spreadsheets for each of the two factors of presentation modality are 

given in Table 4.21. Students in the text with video instructional design format had a 

better gain score on the ACT survey (M = .58, SD = 5.54) compared to the students in the 

text with picture design format (M = .28, SD = 5.06). Students in the text with video 

instructional design format also scored slightly better on the ACT Comfort/Anxiety 

subscale (M = .47, SD = 2.82) compared to the students in the text with picture design 

format (M = .45, SD = 3.24).  
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Table 4.21: Mean and Standard Deviation of the ACT, Comfort/Anxiety, Usefulness, and 
Self-efficacy toward Spreadsheets in regard to Presentation Modality 
 
Dependent 
Variable 

Presentation 
Modality 

  
Mean SD 

Text with picture .28             5.06 ACT 
Text with video .58 5.54 

Comfort/Anxiety Text with picture .45 3.24 
Text with video .47 2.82 

Usefulness Text with picture             -.17 4.00 
Text with video .12 3.90 

Spreadsheets Text with picture             4.37 5.43 
Text with video             1.88 3.54 

 

In regard to the ACT Usefulness subscale, the students in the text with video 

instructional design format had a positive gain score (M = .12, SD = 3.90) while the 

students in the text with picture instructional design format had a small negative gain 

score (M = -.17, SD = 4.00). The students in the text with picture design format must 

have believed that computers are useless to them, but a small negative gain score can be 

interpreted as no difference between the students’ pre-survey score and post survey score. 

In fact, presentation modality had no effect on the students’ attitudes toward computer 

technologies, comfort/anxiety with computer technologies, or usefulness for computer 

technologies because the students’ gain scores were small. There was no difference 

between the pre-survey scores and post survey scores for these scales.  

However, the students in the text with picture instructional design format had a 

very big difference between their pre-self-efficacy toward spreadsheets score and their 

post self-efficacy toward spreadsheets score (M = 4.37, SD = 5.43) compared to the 

students in the text with video design format (M = 1.88, SD = 3.54), which was 

significant at an alpha value of .05. The presentation modality, text with picture, had the 
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most significant effect on the students’ self-efficacy toward spreadsheets after completing 

their assigned treatment.  

 

RQ5: Does feedback (checking for understanding -- built-in feedback or no feedback 

within the instruction) have any effect on student attitudes toward computer technologies 

or student self-efficacy toward spreadsheets in a web-based learning environment? 

This research question asked if feedback (checking for understanding -- feedback 

or no feedback) in the four treatments had any effect on the student’s attitudes toward 

computer technologies or their self-efficacy toward spreadsheets in a web-based learning 

environment. The null hypothesis was that feedback had no effect on the student’s 

attitudes toward computer technologies or their self-efficacy toward spreadsheets in a 

web-based learning environment. Multivariate analysis of variance (MANOVA) was 

used to test the main effect of this independent variable (type of feedback) on each of 

these dependent variables: attitudes toward computer technologies, comfort/anxiety with 

computer technologies, usefulness for computer technologies, and self-efficacy toward 

spreadsheets.    

Presented in Table 4.22, feedback had no main effect on the students’ attitudes 

toward computer technologies, F(1, 116) = .057, p = .811, partial η2 = .000, 

comfort/anxiety with computer technologies, F(1, 116) = .044, p = .835, partial η2 = 

.000, usefulness for computer technologies, F(1, 116) = .232, p = .631, partial η2 = .002, 

or self-efficacy toward spreadsheets, F(1, 116) = .482, p = .489, partial η2 = .004. The 

null hypothesis was accepted. Feedback was not a significant factor on the students’ 
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attitudes toward computer technologies, comfort/anxiety with computer technologies, 

usefulness for computer technologies, or their self-efficacy toward spreadsheets. 

Table 4.22: MANOVA Results on the Main Effect of Feedback on the Dependent 
Variables: Attitudes toward Computer Technologies (ACT), Comfort/Anxiety, 
Usefulness, and Self-efficacy toward Spreadsheets 
 

Source Dependent Variable 
Mean 
Square F 

Partial eta 
Sig. squared 

Feedback ACT 1.633 .057 .811 .000 
  Comfort/Anxiety   .408 .044 .835 .000 
  Usefulness 3.675 .232 .631 .002 
  Spreadsheets     10.208 .482 .489 .004 

*Significant at .05 

 

The mean and standard deviation of the ACT, Comfort/Anxiety, Usefulness, and 

Self-efficacy toward Spreadsheets for each of the two factors of feedback are given in 

Table 4.23. The students in the built-in feedback instructional design format had a 

slightly better gain score on the ACT survey (M = .55, SD = 5.63) compared to the 

students in the no feedback design format (M = .32, SD = 4.97). However, the students in 

the no feedback instructional design format had a better gain score on the ACT 

Comfort/Anxiety subscale (M = .52, SD = 2.63) compared to the students in the feedback 

design format (M = .40, SD = 3.40).  
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Table 4.23: Mean and Standard Deviation of the ACT, Comfort/Anxiety, Usefulness, and 
Self-efficacy toward Spreadsheets in regard to Feedback 
 
Dependent 
Variable 

Type of 
Feedback 

  
Mean SD 

No Feedback .32 4.97 ACT  
Feedback .55 5.63 

Comfort/Anxiety  No Feedback .52 2.63 
Feedback .40 3.40 

Usefulness  No Feedback          -.20 3.58 
Feedback .15 4.28 

Spreadsheets No Feedback          2.83 4.98 
Feedback          3.42 4.49 

 

In regard to the ACT Usefulness subscale, the students in the feedback 

instructional design format had a positive gain score (M = .15, SD = 4.28) while the 

students in the no feedback instructional design format had a small negative gain score 

(M = -.20, SD = 3.58). The students in the no feedback design format must have believed 

that computer technologies are useless to them, but a small negative gain score can be 

interpreted as no difference between the students’ pre-survey score and post survey score. 

In fact, feedback had no effect on the students’ attitudes toward computer technologies, 

comfort/anxiety with computer technologies, or usefulness for computer technologies 

because the students’ gain scores were small. There was no difference between the pre-

survey scores and post survey scores for these scales. Finally, the students in the built-in 

feedback instructional design format had a better gain score on the Self-efficacy toward 

Spreadsheets scale (M = 3.42, SD = 4.49) compared to the students in the no feedback 

design format (M = 2.83, SD = 4.98). 

In general, the students in the built-in feedback instructional design format had 

improved their attitudes toward computer technologies, their perceived usefulness for 
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computer technologies, and their self-efficacy toward spreadsheets after completing their 

assigned treatment compared to the students who did not receive feedback from the 

instructional design format. However, the students who did not received feedback from 

the instructional design format had a better comfort with computers (no anxiety toward 

them) compared to the students who received feedback from the instruction. Again, there 

was no difference between the students’ pre-survey and post survey scores or there was 

not much of an improvement in the students’ gain scores when looking at the mean 

scores. 

 

RQ6: Is there an interaction between presentation modality and feedback (checking for 

understanding) on student attitudes toward computer technologies or student self-efficacy 

toward spreadsheets in a web-based learning environment?   

This research question asked if the interaction between presentation modality (text 

with picture or text with video) and feedback (checking for understanding -- no feedback 

or feedback) in the four treatments had any effect on the student’s attitudes toward 

computer technologies or their self-efficacy toward spreadsheets in a web-based learning 

environment. The null hypothesis was that there was no interaction effect between 

presentation modality and feedback on the student’s attitudes toward computer 

technologies or their self-efficacy toward spreadsheets in a web-based learning 

environment. Multivariate analysis of variance (MANOVA) was used to test the 

interaction effect of these two independent variables (presentation modality and type of 

feedback) on each of these dependent variables: attitudes toward computer technologies, 
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comfort/anxiety with computer technologies, usefulness for computer technologies, and 

self-efficacy toward spreadsheets.    

As shown in Table 4.24, the interaction of the two independent variables 

(presentation modality and type of feedback) had no interaction effect on the students’ 

attitudes toward computer technologies, F(1, 116) = .566, p = .453, partial η2 = .005, 

comfort/anxiety with computer technologies, F(1, 116) = .652, p = .421, partial η2 = 

.006, usefulness for computer technologies, F(1, 116) = .152, p = .697, partial η2 = .001, 

or their self-efficacy toward spreadsheets, F(1, 116) = .728, p = .395, partial η2 = .006. 

The null hypothesis was accepted. The interaction of presentation modality and feedback 

(checking for understanding) was not a significant factor on the students’ attitudes toward 

computer technologies, comfort and anxiety with computer technologies, usefulness for 

computer technologies, or their self-efficacy toward spreadsheets. 

Table 4.24: Two-way MANOVA Results – Presentation Modality and Feedback on 
Attitudes toward Computer Technologies (ACT), Comfort/Anxiety, Usefulness, and Self-
efficacy toward Spreadsheets 
 

Source Dependent Variable 
Mean 
Square F 

Partial eta 
Sig. squared 

Presentation ACT  16.133 .566 .453 .005 
Modality x Comfort/Anxiety   6.075     .652 .421 .006 
Feedback Usefulness   2.408 .152 .697 .001 
  Spreadsheets 15.408 .728 .395 .006 

*Significant at .05 

The mean and standard deviation of the Attitudes toward Computer Technologies 

(ACT) for the interaction between presentation modality and type of feedback are given 

in Table 4.25. The students who were assigned to treatment 4 (text with video and 

feedback) had a better gain score (the differences between the students’ ACT’s pre-

survey score and their post survey score) on the ACT survey compared to the other 
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students in the study (M = 1.07, SD = 5.13). Students in treatment 1 (text with picture and 

no feedback) also improved their attitudes toward computer technologies after treatment 

(M = .53, SD = 3.79). The gain score for treatment 1 was about half the size of the gain 

score for treatment 4. The students in treatment 2 (text with video and no feedback) had a 

slightly improved gain score on the ACT survey (M = .10, SD = 5.97), which was then 

followed by the students in treatment 3 (text with picture and feedback) with no change 

in their attitude toward computer technologies (M = .03, SD = 6.13). After examining 

these mean scores, it was determined that presentation modality and feedback had no 

interaction effect on the students’ attitudes toward computer technologies because the 

students’ gain scores were small. There was no significant difference between the 

students’ ACT’s pre-survey score and post survey score, except for the students in 

treatment 4. However, the students in treatment 4 improved their attitudes toward 

computer technologies by only one point, which barely made a difference between the 

ACT pre-survey and post survey scores. 
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Table 4.25: Mean and Standard Deviation of the Attitudes toward Computer 
Technologies by Presentation Modality and Feedback 
 
 Presentation Modality  
    
Type of Feedback Text with Picture Text with Video Total 
    
No Feedback 
      Mean   .53   .10   .32 
      Standard    
      Deviation 3.79 5.97 4.97 
    
Feedback 
      Mean   .03 1.07   .55 
      Standard    
      Deviation 6.13 5.13 5.63 
    
Total 
      Mean   .28   .58   .43 
      Standard    
      Deviation 5.06 5.54 5.29 

 

The mean and standard deviation of the ACT Comfort/Anxiety subscale for the 

interaction between presentation modality and type of feedback are given in Table 4.26. 

Students who were assigned to treatment 1 (text with picture and no feedback) had a 

slight improvement in their gain score on the ACT Comfort/Anxiety subscale compared 

to the other students in the study (M = .73, SD = 2.57). Students in treatment 4 (text with 

video and feedback) also had a slightly improved gain score on the ACT 

Comfort/Anxiety subscale (M = .63, SD = 2.96). The students in treatment 2 (text with 

video and no feedback) had the next improved gain score on the Comfort/Anxiety survey 

(M = .30, SD = 2.71), which was then followed by the students in treatment 3 (text with 

pictures and feedback) (M = .17, SD = 3.81). Again, it was determined that presentation 

modality and feedback had no interaction effect on the students’ comfort/anxiety with 
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computer technologies because the students’ gain scores were small. There was no 

significant difference between the students’ ACT Comfort/Anxiety pre-survey scores and 

post survey scores.    

 
Table 4.26: Mean and Standard Deviation of the Comfort/Anxiety with Computer 
Technologies by Presentation Modality and Feedback 
 
 Presentation Modality  
    
Type of Feedback Text with Picture Text with Video Total 
    
No Feedback 
      Mean   .73   .30   .52 
      Standard    
      Deviation 2.57 2.71 2.63 
    
Feedback 
      Mean   .17   .63   .40 
      Standard    
      Deviation 3.81 2.96 3.40 
    
Total 
      Mean   .45   .47   .46 
      Standard    
      Deviation 3.24 2.82 3.02 

 

The mean and standard deviation of the ACT Usefulness subscale for the 

interaction between presentation modality and type of feedback are given in Table 4.27. 

The students who were assigned to treatment 4 (text with video and feedback) had a 

positive gain score on the ACT Usefulness subscale compared to the other students in the 

study, who had negative gain scores on the subscale (M = .43, SD = 3.77). The negative 

gain scores that the other students received on the ACT Usefulness subscale were small 

and were less than one point. This small negative gain score was considered as no 

difference between the students’ ACT Usefulness pre-survey scores and post survey 
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scores. This was also true for the students in treatment 4 who received a small positive 

gain score on their ACT Usefulness subscale, which was less than one point. Students in 

treatment 3 (text with picture and feedback) had negative mean scores of -.13 (M = -.13), 

which was then followed by the students in treatments 1 and 2. Students in treatment 1 

and treatment 2 who received no feedback from the instruction, but had different 

presentation modalities, had the same mean score on the ACT Usefulness subscale (M = -

.20). The analysis still indicated that presentation modality and feedback had no 

interaction effect on the students’ usefulness for computer technologies. The reason for 

the no interaction effect on the students’ usefulness for computer technologies was 

because the students’ gain scores were small and negative, except for the students in 

treatment 4 (text with video and feedback), who received a small positive gain score that 

was less than one point. There was no significant difference between the students’ ACT 

Usefulness pre-survey scores and post survey scores. 
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Table 4.27: Mean and Standard Deviation on the ACT Usefulness Subscale by 
Presentation Modality and Feedback 
 
 Presentation Modality  
    
Type of Feedback Text with Picture Text with Video Total 
    
No Feedback 
      Mean  -.20  -.20  -.20 
      Standard    
      Deviation 3.09 4.07 3.58 
    
Feedback 
      Mean  -.13   .43   .15 
      Standard    
      Deviation 4.79 3.77 4.28 
    
Total 
      Mean  -.17   .12  -.02 
      Standard    
      Deviation 4.00 3.90 3.93 

 

The mean and standard deviation of the self-efficacy toward spreadsheets for the 

interaction between presentation modality and type of feedback are given in Table 4.28. 

The students who were assigned to treatment 1 (text with pictures and no feedback) had 

the most improvement in their perceived self-efficacy toward spreadsheets compared to 

the other students in the study (M = 4.43, SD = 5.93). Students in treatment 3 (text with 

pictures and feedback) also improved their perceived self-efficacy toward spreadsheets 

(M = 4.30, SD = 4.99). There was not much difference between these two treatments’ 

gain scores.  The students in treatment 4 (text with video and feedback) had a slight 

improvement in their self-efficacy toward spreadsheets (M = 2.53, SD = 3.81), which was 

then followed by the students in treatment 2 (text with video and no feedback) (M = 1.23, 

SD = 3.18). The analysis in this study indicated that presentation modality and feedback 
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had no significant effect on the students’ self-efficacy toward spreadsheets even though 

the students improved their self-efficacy toward spreadsheets after treatment. The 

students’ gain scores were positive and greater than one point.  

Table 4.28: Mean and Standard Deviation of the Self-efficacy toward Spreadsheets by 
Presentation Modality and Feedback 
 
 Presentation Modality  
    
Type of Feedback Text with Picture Text with Video Total 
    
No Feedback 
      Mean 4.43 1.23 2.83 
      Standard    
      Deviation 5.93 3.18 4.98 
    
Feedback 
      Mean 4.30 2.53 3.42 
      Standard    
      Deviation 4.99 3.81 4.49 
    
Total 
      Mean 4.37 1.88 3.12 
      Standard    
      Deviation 5.43 3.54 4.73 

 

It was determined from this analysis that the students in treatment 4 (text with 

video and feedback) improved their attitudes toward computer technologies and 

perceived usefulness for computer technologies after completing their assigned treatment 

in this research study. On the other hand, the students in treatment 1 (text with picture 

and no feedback) were more comfortable in using computer technologies and improved 

their self-efficacy toward spreadsheets compared to the other students in the study.  
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Summary of the MANOVA Findings 

A two-way multivariate analysis of variance was conducted to investigate the 

effects of two presentation modalities and two types of feedback on the students’ 

attitudes toward computer technologies and their self-efficacy toward spreadsheets. The 

MANOVA tested the group differences between the students’ gain scores on the 

Attitudes toward Computer Technologies (ACT) scale, the Comfort/Anxiety scale, the 

Usefulness scale, and the Self-efficacy toward Spreadsheets scale (the dependent 

variables) based on the main effects and interaction of the two independent variables in 

this study, which were presentation modality and feedback. The students’ pre-survey and 

post survey scores were used to determine the students’ gain scores on these scales.  

Wilks' lambda (λ) was used to determine the main effects and the interaction 

effect of the two independent variables on these dependent variables (gain scores). It was 

determined from the Wilks' lambda (λ) that presentation modality had a main effect on 

these dependent variables. However, the Wilks' lambda (λ) found that feedback and the 

interaction between presentation modality and feedback had no effect on the students’ 

attitudes toward computer technologies or their self-efficacy toward spreadsheets. 

 A one-way analysis of variance (ANOVA) was calculated to determine the effect 

of presentation modality on the students’ attitudes toward computer technologies and 

their self-efficacy toward spreadsheets since Wilks' lambda (λ) indicated that presentation 

modality had a significant effect on these dependent variables. The one-way ANOVA 

indicated that presentation modality, text with picture, had a significant effect on the 

students’ self-efficacy toward spreadsheets, but not on the students’ attitudes toward 
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computer technologies, comfort/anxiety with computer technologies, or their perceived 

usefulness of computer technologies.  

 
Correlation between Student Self-efficacy toward Spreadsheets and Student Performance 
on a Microsoft Excel Test 
 

RQ7: Is there a relationship (correlation) between student self-efficacy toward 

spreadsheets and student performance on a Microsoft Excel achievement test in a web-

based learning environment? 

 The last research question in the study asked if there was a correlational 

relationship between student self-efficacy toward spreadsheets and student performance 

on a Microsoft Excel test. The null hypothesis was that there was no relationship 

(correlation) between student self-efficacy toward spreadsheets and student performance 

on a Microsoft Excel achievement test in a web-based learning environment. The study 

would like to know if there was a relationship or an association between the individual’s 

pre-self-efficacy toward spreadsheets and his or her performance on a Microsoft Excel 

test and whether the relationship was significant by the treatment, which could affect the 

relationship between these two variables. It was assumed in this study that if a participant 

scores high on one scale (the pre-self-efficacy toward spreadsheets scale), then he or she 

should score high on the other scale (Microsoft Excel test) (Creswell, 2005).  

Pearson product-moment correlation coefficient (r) was used to answer this 

research question. The coefficient describes the strength of the relationship between the 

two variables, which were the student’s pre-self-efficacy toward spreadsheets and the 

student’s performance on a Microsoft Excel achievement test (Gall, Gall, & Borg, 2003). 
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The coefficient was calculated by multiplying the two scores (the student’s pre-self-

efficacy toward spreadsheets score (X) and the student’s Microsoft Excel test score (Y)) 

for each student and then summing these cross-products across (n) individuals. This sum 

was then divided by n-1. The product-moment correlation was the mean of the cross-

products of scores (Hinkle, Wiersma, & Jurs, 2003).  

In the study, the survey on self-efficacy toward spreadsheets was given to the 

students before and after the treatment. The score from the first scale (pre-survey) was 

used in this analysis. The students were required to take the Microsoft Excel test after 

completing their assigned treatment. The students’ scores from these instruments (pre-

self-efficacy toward spreadsheets and Microsoft Excel test) were used in the correlation 

to determine whether a relationship existed between them and if the relationship was 

significant.  

The Pearson product-moment correlation coefficient r showed that there was no 

relationship (r = .101, p = .274) between the students’ pre-Self-efficacy toward 

Spreadsheets score and their score on a Microsoft Excel test. The null hypothesis for this 

research question was accepted. There was no relationship (correlation) between student 

self-efficacy toward spreadsheets and student performance on a Microsoft Excel test. The 

correlation coefficient (r = .101) was very small, which was close to the value of 0. 

Closer to the value of zero indicates a no relationship between the two variables in 

question (Creswell, 2005).  
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Chapter Summary 

This chapter provided the descriptive statistics of the participants and presented 

the inferential statistics that were used to answer the research questions in this study. The 

participants in the study were college students who were enrolled in an introductory 

computer science course at a southwestern community college.  

The results of the study determined that presentation modality (the text with 

picture design format) had an effect on the students’ self-efficacy toward spreadsheets. 

However, presentation modality had no effect on the students’ performance on a 

Microsoft Excel test, attitudes toward computer technologies, comfort/anxiety with 

computer technologies, or their perceived usefulness for computer technologies. The 

results of the study also determined that feedback had an effect on the students’ 

performance on a Microsoft Excel test. However, feedback had no effect on the students’ 

attitudes toward computer technologies, comfort/anxiety with computer technologies, 

perceived usefulness of computer technologies, or their self-efficacy toward spreadsheets. 

The combination of presentation modality and feedback had no interaction effect on the 

students’ performance on a Microsoft Excel test, attitudes toward computer technologies, 

comfort/anxiety with computer technologies, usefulness for computer technologies, or 

their self-efficacy toward spreadsheets.  

The results of the study also found no relationship between the students’ pre-Self-

efficacy toward Spreadsheets score and their score on a Microsoft Excel posttest. The 

correlation coefficient was close to the value of zero, which indicated no relationship 

between these two variables.  
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All the hypotheses in this study were rejected, except for the hypotheses on 

feedback’s main effect on the students’ performance on a Microsoft Excel test and 

presentation modality’s main effect on the students’ self-efficacy toward spreadsheets. 

From this study, feedback was considered an important factor in the students’ 

understanding of Microsoft Excel and presentation modality, mostly text with picture, 

was considered an important factor in the students’ self-efficacy toward spreadsheets.   
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CHAPTER 5 

DISCUSSION 

Introduction 

 

 There is no disagreement that colleges and corporations will continue to use web-

based courses and training programs for their students’ and employees’ learning needs. It 

has been proven that web-based courses save money and time for these organizations 

(Barron, 1999; Beer, 2000; Driscoll, 1998; Hall, 1997; Salopek, 1998; Wells, 1999). 

What is important for these organizations is deciding how they will present the 

instruction to the students and how it will affect their learning. Colleges and businesses 

have learned that if a web site is not designed correctly it will produce ineffective results 

in learning and transferring of new knowledge and skills to the student’s studies and the 

employee’s job duties (Baldwin & Ford, 1988; Wells, 1999). There should never be an 

assumption that all individuals know how to interact with a computer or have knowledge 

of the subject matter in the instruction (Loyd & Gressard, 1984; McInerney, McInerney, 

& Sinclair, 1994; Wells, 1999). The student’s self-efficacy affects his or her ability to 

learn (Bandura, 1977, Schunk 1985). If a student is uncomfortable in using a computer, it 

will also affect his or her learning (Delcourt & Kinzie, 1993; Ertmer, Evenbeck, 

Cennamo, & Lehman, 1994; Jorde-Bloom, 1988; Kinzie, Delcourt, & Powers, 1994; 

Oliver & Shapiro, 1993). The use of practice and feedback should be given to the 

students periodically in the instructional material in order to improve the students’ 

confidence and at the same time motivate them to learn the content material, especially in 

a web-based program where students’ self-efficacy can be low (Bandura, 1997; Cassady, 
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Budenz-Anders, Pavlechko, & Mock, 2001; Ertmer & Newby, 1993; Wagner, 1994). It is 

important that an instructional designer consider these factors when designing a web-

based learning environment for any student or employee. These same factors: 

presentation modality, feedback, anxiety, attitude, self-efficacy, and student learning 

were examined by this study.  

 The objective of this chapter was to discuss the research findings in this study, 

draw conclusions, suggest some implications for practice, and offer some 

recommendations for future research. The study had seven research questions. The results 

of each research question were discussed and compared to the previous research studies 

that examined the same variables. In addition, the chapter offers conclusions, suggests 

implications for practice, and provides recommendations for future research studies.  

 

Purpose of the Study 

The primary purpose of this study was to examine the effects of presentation 

modality with or without feedback (reinforcement of learning) and how these different 

instructional designs affected student learning and self-efficacy. The study also 

investigated the effects of the web-based learning environment on the students’ attitude 

and confidence in their ability to interact with a computer and with a specific software 

application program, which was Microsoft Excel. Plus, the study examined if a possible 

relationship existed between the students’ self-efficacy toward spreadsheets and their 

performance on a Microsoft Excel achievement test.   
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Discussion of Research Findings 

The discussion of the research findings is organized by the study’s research 

questions. The discussion also provides a summary of the results and their relationship to 

previous research studies. 

 

Presentation Modality and Feedback on Student Learning 

The first three research questions in this study addressed the effects of 

presentation modality and feedback (checking for understanding -- feedback or no 

feedback) on student achievement on a Microsoft Excel posttest. These three research 

questions were answered through the use of analysis of variance (ANOVA). The 

independent variables for this study were presentation modality (text with picture and text 

with video) and feedback (with or without). The dependent variables for this study were 

the students’ performance on a Microsoft Excel test, the students’ attitudes toward 

computer technologies, and their self-efficacy toward spreadsheets.   

 

Research Question 1 

The first research question in the study asked whether presentation modality (text 

with picture or text with video) had any effect on student performance on a Microsoft 

Excel test. It was hypothesized that presentation modality would have an effect on 

student achievement on a Microsoft Excel test. The ANOVA test determined that the 

main effect of presentation modality (the independent variable) had no effect on the 

students’ performance on a Microsoft Excel test (the dependent variable), F(1, 116) = 
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.022, p = .881, partial η2 = .000. The hypothesis was rejected because presentation 

modality was not a significant factor on student performance on a Microsoft Excel test. 

 According to Mayer’s (2001) Theory of Multimedia Learning, the use of 

multimedia within an instructional material can assist a learner in understanding and 

recalling information from the instruction compared to an instruction that only used text. 

In this study, the experimental design treatments had one of the following multimedia 

designs: text with picture or text with video. It was believed that the picture or the video, 

both of which were associated with the text, would assist the students in building a 

mental representation of the Microsoft Excel concept or skill. Even though the ANOVA 

test indicated that presentation modality had no effect on student performance on a 

Microsoft Excel test, it is still believed that different multimedia designs can assist the 

students in learning the instructional material on Microsoft Excel. Previous research 

studies have shown that multimedia within instruction was more effective in assisting 

students in learning the content material than instruction that contained only text 

(Chandler & Sweller, 1992; Guri-Rozenblit, 1988; Mayer, 2001; Mayer & Gallini, 1990). 

Mayer (2001) called this learning effect the multimedia principle. If the current research 

study had one experimental design treatment that contained only text; then the ANOVA 

test would likely have indicated a significant differences between multimedia instruction 

and text only instruction. Since there was no text only instruction in this study, it was 

assumed that the different multimedia design treatments assisted the students in learning 

the concepts and skills of Microsoft Excel (Mayer, 2001).    

Mayer’s (2001) Theory of Multimedia Learning was based on the integration of 

Sweller's Cognitive Load Theory (Chandler & Sweller, 1991; Sweller, 1999), Pavio's 
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Dual-Coding Theory (Clark & Paivio, 1991; Paivio, 1990), and Baddeley's Working 

Memory Model (1986, 1992, 1999). The Theory of Multimedia Learning requires the 

student to be an active learner instead of a passive learner. An active learner uses a 

variety of cognitive processes to make sense of what is being presented in the instruction. 

The active learner must select relevant information, organize this information into 

coherent representations, and then integrate these representations with existing 

knowledge (Mayer, 2001).   

It is the responsibility of the instructional designer to limit the amount of 

information that is presented to the learner in a web-based learning environment. In this 

study, each web page presented one Microsoft Excel concept or skill so that the active 

learner would not be overloaded with too much information at one time. Reducing the 

amount of information per web page can reduce the amount of cognitive load on the 

student’s working memory (Sweller, 2003). The decision to discuss one concept or skill 

per web page was based on Miller’s (1956) finding that the human brain can process only 

small amounts of information at one time. The working memory can hold only five to 

nine chunks of information, where a chunk represents a word or picture. Sweller's (2004) 

Cognitive Load Theory is based on the work of George Miller, which posited that the 

purpose of instruction is to build knowledge by making small incremental changes in 

long-term memory.  

Cognitive load was minimized further in the study by keeping the web pages 

consistent with each other by having the same screen design layout. The screen design 

layout in all four treatments had the text on the left side of the screen while the picture or 

video of the related text was on the right side of the screen. The screen design layout also 
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had one screen button, which was located underneath the presentation modality. In a 

web-based learning environment, the cognitive load covers both the mental processing 

necessary to access and interpret the screens, icons, and objects, and the cognitive process 

devoted to processing the actual content of the instruction (Brunken, Plass, & Leutner, 

2004; Plass, Chun, Mayer, & Leutner, 1998). A screen that used standard conventions in 

text, graphics, navigation, and layout is more easily interpreted and consequently has a 

much lower cognitive load (Heines, 1984; Schneiderman, 1997).  

Another component of Mayer’s Multimedia Learning is Paivio’s Dual Coding 

Theory (Paivio, 1971), which states that a cognitive system has two independent systems, 

one verbal and the other nonverbal. The verbal system stores information generated 

through the processing of language such as text, while the nonverbal system stores 

information received during the processing of images, diagrams, and animations. The 

treatments in this study provided two types of presentation modality: text with picture or 

text with video. The picture or the video on the web page assisted the students in learning 

and understanding the related text. While reading the text and interpreting the picture or 

video, the students are comparing the new information with other representations (prior 

knowledge). Both the verbal and nonverbal systems can work separately, and they are 

connected to each other by referential links, which allow cross-code interaction during 

encoding and retrieval of information. These two systems work together to allow us to 

make sense of the instructional material on the web page (Clark & Paivio, 1991; Paivio, 

1990, 1991). If the instruction has words and pictures in it, then the learning process and 

the individual’s working memory will become more efficient according to the dual 

coding theory (Sweller, 1994; Sweller & Chandler, 1994). 
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Both presentation modalities (text with picture and text with video) in this study 

reflected the principles of Mayer’s Multimedia Leaning and are considered to be effective 

tools in improving student learning in a web-based learning environment. However, the 

ANOVA test indicated that presentation modality was not a significant factor on the 

student’s performance on a Microsoft Excel test. So, the study compared the mean scores 

that the students received on their Microsoft Excel test, which were used to determine 

which presentation modality was the better presentation modality in presenting the 

Microsoft Excel instruction to the students. It was determined from the analysis that the 

students in the text with picture instructional design format (M = 76.40, SD = 1.50) had a 

slight edge in their performance on a Microsoft Excel test compared to the students in the 

text with video instructional design format (M = 76.08, SD = 1.50). There was not much 

of a difference between these two mean scores (.32), which means that both presentation 

modalities could have an effect on student performance on a Microsoft Excel test. The 

difference between these two mean scores could happen by chance. The study was unable 

to determine which presentation modality was the best presentation modality to use in 

presenting the instructional material on Microsoft Excel because presentation modality in 

this study had no effect on student learning. 

What is important in this study is that the two presentation modalities provided 

meaningful learning to the students. Meaningful learning is active learning in which the 

learner possesses and uses a variety of cognitive processes to make sense of the presented 

information (Mayer & Moreno, 2003). This was accomplished in this study by presenting 

the instructional material in two presentation modalities instead of a text only instruction. 

The text only instruction does not fit Mayer’s (2001) Theory of Multimedia Learning. 
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Text only instruction does not provide enough interaction with the learner, which means 

this type of instruction does not take full advance of the student’s cognitive processes. 

Students need to interact with their learning material. In summary, humans are active 

processors who seek to make sense of multimedia presentations (Mayer, 2001).  

 

Research Question 2 

Research question two asked if feedback or no feedback (checking for 

understanding) within the instructional material had any effect on student performance on 

a Microsoft Excel test. It was hypothesized that feedback would have an effect on student 

achievement on a Microsoft Excel test. The ANOVA test determined that the main effect 

of feedback (the independent variable) had an effect on the students’ performance on a 

Microsoft Excel test (the dependent variable), F(1, 116) = 6.78, p = .010, partial η2 = 

.055. The hypothesis was accepted because feedback was a significant factor on student 

performance on a Microsoft Excel test. The variance (partial η2 = .055) indicated that 

feedback had a moderate (medium) effect on the students’ achievement score on the 

Microsoft Excel test, which means 94.5 % of the variance was unexplained (Green & 

Salkind, 2003). It was not known what other factors could contribute to the students’ 

performance on the Microsoft Excel test. What is known from this study is that the 

students who received feedback from the instructional design treatment outperformed the 

other students who did not receive feedback from the instructional material on Microsoft 

Excel.  

As stated before, there are several ways of providing feedback to the students 

during instruction. The feedback that the students receive from the learning material 
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should answer their question “How am I doing?” (London, Larsen, & Thisted, 1999). To 

answer that question in this study, simple and short practices within the web-based 

instruction were given to the students periodically. The simple and short practices within 

the web-based instruction allowed the students to check their understanding of the course 

material that was given to them on the previous screen. The students had to answer these 

simple and short practices before continuing their learning of the concepts and skills of 

Microsoft Excel. Some students in this study received feedback from the web site after 

they interacted with the practice. The feedback that the student received from the web site 

can assist them in retaining the new information and process it for long-term learning.  

Depending on the learning situation, the instructional designer should select the 

most appropriate practice that allows the student to learn the new material from the web-

based learning environment. The practice that was used in this study was multiple-choice 

questions, which is a form of assessment. The use of multiple-choice questions as a form 

of practice in this study was an appropriate learning tool for the students to interact with 

because it allowed them to understand the content material and assisted them in learning 

the material. The study also wanted the students to recall simple terminology, concepts, 

and skills of Microsoft Excel on an objective test. As reported by Thelwall (2000), 

computer-based assessment within instruction has been shown to have positive effects on 

student learning. This statement was also true for this research study. The practices, 

which were individual multiple-choice questions presented to the students through out the 

web-based instruction on Microsoft Excel, prepared the students for the Microsoft Excel 

test. Only the students who received feedback from the web site performed better on the 
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test than the students who did not receive feedback. Multiple-choice questions have 

become very effective in measuring student knowledge of the material (Haladyna, 1997).  

Providing feedback to the students during instruction assisted the students in 

understanding the instructional material and prepared them for the test. In this study, all 

treatments provided a multiple-choice question (practice) after the student had read the 

information on the previous web page. After responding to the multiple-choice question, 

some students in the study received feedback while the other students did not receive 

feedback. Students who received feedback from the web site were able to determine if 

they answered the question correctly or not. The feedback that was given to the students 

reinforced the correct answer to the question, but it also helped the students in learning 

the Microsoft Excel concept and skill. Students who received no feedback from the web 

site could not tell if they answered the question correctly or not. Receiving no feedback 

from the web site did not prepare the students for the test.  

The students who received feedback from their assigned treatment had a mean test 

score of 79 (M = 79.00, SD = 1.50) on the Microsoft Excel test while the students who 

did not receive feedback from their assigned treatment had a mean test score of 73 (M = 

73.48, SD = 1.50) on the Microsoft Excel test. The results from this study agreed with 

previous research studies that have examined the use of feedback within a web-based 

learning environment.  

Previous research studies have indicated that interaction with a web site that 

provided feedback to the students can reinforce the understanding of the course material 

and motivate the students to learn (Carver & Scheier, 1991). To have an effective 

learning experience, the students should be able to interact with the learning material, but 
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also receive feedback from it. Feedback is any information that allows learners to judge 

the quality of their performance (Wagner, 1994). Feedback can reduce uncertainty. 

Feedback can provide reinforcement, which is intended to correct and direct 

performance. Feedback can also provide learners with information about the correctness 

of a response so that they can either determine if a response is right or wrong, which 

transfers the correct information into long-term memory (Phillips, Hannafin, & Tripp, 

1988; Schommer, 1990). Regardless of its form, feedback should be considered a 

significant variable in the self-regulatory processes that guides knowledge accumulation, 

tuning, and restructuring (Rumelhart & Norman, 1978). 

The feedback that was given to the students during this study was considered to 

be simple forms of feedback, which is considered to be the most effective method in 

providing correct and accurate information to the learner (Kulhavy, White, Topp, Chan, 

& Adams, 1985). Cassady, Budenz-Anders, Pavlechko, and Mock (2001) found 

significant differences in performance in test scores between students who did receive 

feedback from a web-based instruction compared to the students who did not receive 

feedback. The results from this study reaffirmed the same notion that if a web-based 

instruction provides feedback to the students; then the students will retain the information 

and perform well on an achievement test.  

No matter what the form of the feedback is to the student; it is essential that the 

feedback allow the student to process the information and be able to reflect on it. The 

feedback should also allow the student to relate the new information to their existing 

knowledge. The feedback that is given to the students is the most effective if it can revise 

their thinking as they interact with the web-based training program.  
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Research Question 3 

The third research question in this study asked whether presentation modality and 

feedback had an interaction effect on student performance on a Microsoft Excel test. It 

was hypothesized that the interaction between presentation modality and feedback would 

have an effect on student achievement on a Microsoft Excel test. The ANOVA test 

determined that the interaction effects of presentation modality and feedback had no 

effect on the students’ performance on a Microsoft Excel test, F(1, 116) = .137, p = .712, 

partial η2 = .001. The hypothesis was rejected because the interaction of presentation 

modality and feedback was not a significant factor on student performance on a 

Microsoft Excel test.  

It has already been determined in the first research question that presentation 

modality had no main effect on student performance on a Microsoft Excel test. However, 

Mayer and his coauthors have repeatedly shown that students benefit from a multimodal 

approach, whose most common form is a mixture of words and pictures, not words alone 

(Mayer, 1997, 2001; Mayer & Anderson, 1991; Mayer & Moreno, 1998, 2003). Again, if 

the study had a text-only screen design treatment, and it was compared to the other 

treatments that had multimedia in it, then the study would have claimed that presentation 

modality was a significant factor in the student’s performance on a Microsoft Excel test. 

The use of video instead of pictures in this study is another example of 

multimedia where the instructional design format combines words and moving pictures 

together (Mayer, 2001).  In the study reported herein, the video was a streaming video 

with no audio or sound. It has been shown that videos can help hold the attention of the 

student (Wise & Groom, 1996) and complement text (Smith & Ransbottom, 2000). 
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In this study, the students in the text with picture presentation format performed 

better on a Microsoft Excel test compared to the students in a text with video presentation 

format. After comparing the students’ mean test scores on the Microsoft Excel test in 

regard to the presentation modalities, the researcher determined that the mean test scores 

were about the same, which means each presentation modality might have the same effect 

on the students’ performance on a Microsoft Excel test. However, it was believed that the 

use of streaming video would be more efficient in explaining the concept or skill of 

Microsoft Excel than a picture (still shot) of the same concept or skill. The streaming 

video also can explain the process or the task of the application software better than one 

picture. Except in this study, the use of a text with picture was the appropriate 

presentation modality to use when explaining a detailed step, process, or use of a tool in a 

particular software application program. The text with picture presentation modality also 

assisted the students in preparing for the test. 

It was also stated in the second research question that feedback had a main effect 

on student performance on a Microsoft Excel test. Students who received feedback on 

their performance on a multiple-choice question (the practice) performed better on the 

Microsoft Excel test compared to the students who did not receive feedback on their 

multiple-choice questions. The result from this experiment was similar to the results 

found in previous research studies that examined the effects of feedback on student 

learning (Cassady et al., 2001; Nguyen Yi-Chuan, Hsieh, & Allen, 2006). 

Even though the combination of presentation modality and feedback was not a 

significant factor in the students’ performance on a Microsoft Excel test, it was believed 

that the combination of text with video and feedback could assist the students in 
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preparing for the test. By examining the mean test scores for each of the four treatments, 

it was determined that the students in treatment 4 (text with video and feedback) 

outperformed the other students on the Microsoft Excel test (M = 79.23, SD = 11.17). 

Students in Treatment 3 (text with picture and feedback) also performed well on the test, 

too (M = 78.77, SD = 9.79). Both treatments provided feedback to the students, and it has 

been established that feedback was a significant factor in the student’s performance on a 

test. For future presentations that explain the use of a computer software application, it is 

advised that the web-based instruction contain a presentation modality (mostly a text with 

video format) and an integrated practice within the instruction, which offers corrective 

feedback to the students. The combination of a text with video format along with practice 

and feedback within a web-based instruction can assist the students in retaining any new 

knowledge, which can be recalled later for a performance test.   

 

Presentation Modality and Feedback on Student Attitudes toward Computer 
Technologies and Student Self-efficacy toward Spreadsheets 
 

The next three research questions addressed the effects of presentation modality 

and feedback (checking for understanding) on the students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets. These three research questions 

were answered through the use of multivariate analysis of variance (MANOVA). The 

dependent variables in this analysis were the students’ gain scores from the following 

scales: Attitudes toward Computer Technologies (ACT), Comfort/Anxiety with 

Computer Technologies, Usefulness for Computer Technologies, and Self-efficacy 

toward Spreadsheets. The students’ gain scores were determined by subtracting the 
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students’ pre-survey scores from their post survey scores from these instruments. The 

independent variables were presentation modality and feedback. The study wanted to 

know if the students’ attitude toward computer technologies or their self-efficacy toward 

spreadsheets improved after they completed the treatment. Did presentation modality and 

feedback have any effect on the students’ attitude toward computer technologies or their 

self-efficacy toward spreadsheets?            

Wilks' lambda (λ) was used to test significance of the main effects and the 

interaction between the dependent and independent variables. Wilks' lambda (λ) indicated 

that presentation modality had an effect on the students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets, F(1, 116) = 3.014, p = .033, 

partial η2 = .073. The variance (partial η2 = .073) indicated that presentation modality 

had a moderate (medium) effect on the students’ attitudes toward computer technologies 

and their self-efficacy toward spreadsheets, which means that 92.7 % of the variance was 

unexplained. Approximately 7.3 % of the variance in the students’ attitudes toward 

computer technologies gain scores and their self-efficacy toward spreadsheets gain scores 

was the result of the presentation modality that the students received from their assigned 

treatment (Green & Salkind, 2003). 

Wilks' lambda (λ) also revealed that the main effect of feedback, F(1, 116) = .250, 

p = .861, partial η2 = .007, was not significant on the students’ attitudes toward computer 

technologies or their self-efficacy toward spreadsheets. Finally, Wilks' lambda (λ) 

showed that the interaction effect of the two independent variables, F(1, 116) = .436, p = 

.728, partial η2 = .011, was not significant on the students’ attitudes toward computer 

technologies or their self-efficacy toward spreadsheets.  
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A one-way ANOVA was conducted to determine the effect of presentation 

modality on these dependent variables because Wilks' lambda (λ) indicated that 

presentation modality had a significant main effect on the students’ attitudes toward 

computer technologies and their self-efficacy toward spreadsheets. The one-way 

ANOVA indicated that presentation modality had a significant effect on the students’ 

self-efficacy toward spreadsheets, F (1, 119) = 8.79, p = .004, but not on the students’ 

attitudes toward computer technologies, comfort/anxiety with computer technologies, or 

their perceived usefulness of the computer technologies. 

 

Research Question 4 

The fourth research question in the study asked whether presentation modality 

(text with picture or text with video) had any effect on the students’ attitudes toward 

computer technologies or their self-efficacy toward spreadsheets in a web-based learning 

environment. The MANOVA test determined that presentation modality (text with 

picture or text with video) had no main effect on the students’ attitudes toward computer 

technologies, F(1, 116) = .095, p = .759, partial η2 = .001, comfort/anxiety with 

computer technologies, F(1, 116) = .001, p = .976, partial η2 = .000, or usefulness of 

computer technologies, F(1, 116) = .152, p = .697, partial η2 = .001. However, 

presentation modality had an effect on the students’ self-efficacy toward spreadsheets, 

F(1, 116) = 8.736, p = .004, partial η2 = .070. The variance (partial η2 = .070) indicated 

that presentation modality had a moderate (medium) effect on the students’ self-efficacy 

toward spreadsheets, which means 93 % of the variance was unexplained. Approximately 

7 % of the variance in the students’ self-efficacy toward spreadsheets gain scores was the 
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result of the presentation modality that was presented to the students during their 

treatment. The presentation modality that contained text with picture (M = 4.37, SD = 

5.43) had the most significant effect on the students’ self-efficacy toward spreadsheets 

compared to the presentation modality that contained text with video (M = 1.88, SD = 

3.54). It was hypothesized that presentation modality would have an effect on the 

students’ attitudes toward computer technologies and their self-efficacy toward 

spreadsheets. Part of the hypothesis was rejected. Presentation modality did not affect the 

students’ attitudes toward computer technologies; however, it did affect their perception 

of self-efficacy toward spreadsheets. 

The Computer Technologies Survey, which contains the Attitudes toward 

Computer Technologies (ACT) scale and its subscales (Comfort/Anxiety and Usefulness) 

along with the Self-efficacy for Computer Technologies (SCT) scale, has been used in 

several research studies that has examined student teacher’s or teacher’s attitudes toward 

computers and self-efficacy on computer applications. In these research studies, the 

Computer Technologies Survey also assisted the researchers in determining the 

effectiveness of their computer training programs or educational programs that assisted 

teachers incorporating computer technologies into their classrooms. According to the 

researchers, the computer training programs and educational programs improved the 

student teacher’s or teacher’s attitudes toward computer technologies and their self-

efficacy for computer applications, which was determined by the differences of the 

teachers’ pre-survey and post survey scores (their gain scores) on the Computer 

Technology Survey (Albion, 2001; Delcourt & Kinzie, 1993; Kinzie, Delcourt, & 

Powers, 1994; Milbrath & Kinzie, 2000). 
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In regard to this study, the instructional material on Microsoft Excel was 

presented to the students to assist them in learning how to use this particular software 

application program. The presentation of the instructional material used one of the 

following presentation modalities: text with picture or text with video. The presentation 

modality of the instructional material on Microsoft Excel had no significant effect on the 

students’ attitudes toward computer technologies.  

Although the MANOVA test indicated that presentation modality was not a 

significant factor on student attitudes toward computer technologies, a comparison of the 

students’ gain scores on the ACT scale and its subscales were examined. The 

examination of the students’ gain scores on this survey instrument and its two subscales 

assisted the researcher in determining which presentation modality had the most effect on 

student attitudes toward computer technologies. It was determined from this analysis that 

the students in the text with video instructional design format had a slightly better gain 

score on the ACT scale (M = .58, SD = 5.54) compared to the students in the text with 

picture instructional design format (M = .28, SD = 5.06). The students in the text with 

video instructional design format also scored slightly better on the ACT Comfort/Anxiety 

subscale (M = .47, SD = 2.82) compared to the students in the text with picture design 

format (M = .45, SD = 3.24). In regard to the ACT Usefulness subscale, the students in 

the text with video instructional design format had a positive gain score (M = .12, SD = 

3.90) while the students in the text with picture instructional design format had a small 

negative gain score (M = -.17, SD = 4.00). The students in the text with picture design 

format must have believed that computers are useless to them, but a small negative gain 

score can be interpreted as no difference between the students’ pre-survey scores and post 
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survey scores. In fact, presentation modality had no effect on the students’ attitudes 

toward computer technologies, comfort/anxiety with computer technologies, or 

perception of usefulness for computer technologies because the students’ gain scores 

were small. There was no difference between the pre-survey scores and post survey 

scores for these scales, which reconfirms that presentation modality had no effect on the 

students’ attitudes toward computer technologies. 

No other study has been identified that has examined the effects of multimedia on 

students’ attitudes toward computer technologies. On the other hand, there are a few 

studies that have examined the effects of multimedia instruction on the student’s attitudes 

toward other subject materials. For example, Orman (1998) examined the effects of an 

interactive multimedia computer program on the attitudes toward music and found that 

the multimedia instruction had some influence on the students’ attitude toward music. 

George and Sleeth (1996) determined that technology-assisted instruction with the use of 

multimedia did influence the student’s attitudes toward learning the concepts of business, 

but did not improve their performance on tests or essays. George and Sleeth (1996) also 

reported that the students in their study were experienced computer users and had no 

problems interacting with the multimedia program. In George and Sleeth’s study, the 

students’ experience with computers could have influenced their attitude toward the 

business topics and affected the results of the study. McDonald (2004) also determined 

that the effects of a multimedia training program for a well known hotel chain improved 

the employees’ knowledge and attitude toward the company’s new information system 

compared to the employees who had the traditional training method. The remaining 

research studies on multimedia and attitudes dealt with the students’ or teachers’ 
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perception of using multimedia in the classroom (Ellis & Okpala, 2004; Garcia, 2001; 

Perry & Perry, 1998; Speaker, 2004). The use of multimedia to influence students’ 

perception and attitudes toward any subject matter should be further examined in future 

research studies.  

As mentioned before, the presentation modality that contained a text with picture 

design format in this study had an effect on the students’ self-efficacy toward 

spreadsheets. Previous research studies (Albion, 2001; Delcourt & Kinzie, 1993; Kinzie, 

Delcourt, & Powers, 1994; Milbrath & Kinzie, 2000) were able to change students’ self-

efficacy toward specific computer application programs through training or by means of 

educational programs that assisted teachers in using the software applications. Again, 

these researcher studies used the Self-efficacy for Computer Technologies (SCT) scale, 

which is one scale of the Kinzie and Delcourt’s (1991) Computer Technologies Survey. 

The SCT scale contains several individual scales that measure an individual’s perceived 

self-efficacy for specific computer technologies such as word processing, electronic mail, 

spreadsheets, databases, and statistical packages (Kinzie, Delcourt, & Powers, 1994).   

In this study, the SCT scale concentrated on electronic spreadsheets (Self-efficacy 

toward Spreadsheets). Again, the instructional material was on Microsoft Excel and all 

four screen design treatments were able to influence or change the students’ self-efficacy 

toward spreadsheets. More specifically, the presentation modality that contained a text 

with picture instructional design format had the most influence or better effect on the 

students’ self-efficacy toward spreadsheets (M = 4.37, SD = 5.43) compared to the 

students that received a text with video instructional design format (M = 1.88, SD = 3.54), 

which was significant at an alpha value of .05. The presentation modality, text with 
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picture, had the most significant effect on the students’ perceived ability in using 

Microsoft Excel (spreadsheets) after completing their assigned treatment.  

At this time, no other study has been identified that has examined the effects of 

multimedia on students’ self-efficacy toward spreadsheets. However, there was one study 

that examined the effects of multimedia instruction on preservice teachers’ self-efficacy 

toward the use of technology in the classroom. For example, Ertmer, Conklin, 

Lewandowski, et al. (2003) examined the effects of electronic models on preservice 

teachers' perceived ideas about technology and their self-efficacy toward technology use 

in the classrooms. The researchers used VisionQuest to illustrate and provide examples of 

how to use technology in the classrooms. The researchers believed that if the preservice 

teachers saw how technology was used in the classroom, it would improve the preservice 

teachers’ self-efficacy in using technology in their classrooms. Ertmer, Conklin, 

Lewandowski, et al. (2003) found that VisionQuest did increased the preservice teachers’ 

perceived ideas about technology integration and their decisions to use technology in 

their classrooms. Seeing how teachers used technology in the classroom helped the 

preservice teachers understand the benefits of using technology in their classes. However, 

the study did indicate that the preservice teachers were not novice computer users, which 

means that the teachers may have been more favorable toward technology but did not 

know how to integrate it into their classes. With the limited amount of research in 

examining the effects of multimedia or technology on individuals’ self-efficacy, further 

research studies should explore this area of study even though this research study has 

indicated that presentation modality can affect students’ self-efficacy. 
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Research Question 5 

Research question five asked whether feedback or no feedback (checking for 

understanding) within the instructional material had any effect on the students’ attitudes 

toward computer technologies or their self-efficacy toward spreadsheets in a web-based 

learning environment. It was hypothesized that feedback would have an effect on the 

students’ attitudes toward computer technologies and their self-efficacy toward 

spreadsheets. The MANOVA test determined that feedback (the independent variable) 

had no main effect on the students’ attitudes toward computer technologies, F(1, 116) = 

.057, p = .811, partial η2 = .000, comfort/anxiety with computer technologies, F(1, 116) 

= .044, p = .835, partial η2 = .000, usefulness for computer technologies, F(1, 116) = 

.232, p = .631, partial η2 = .002, or self-efficacy toward spreadsheets, F(1, 116) = .482, p 

= .489, partial η2 = .004. The hypothesis was rejected. Feedback was not a significant 

factor on the students’ attitudes toward computer technologies, comfort/anxiety with 

computer technologies, perception of usefulness of computer technologies, or their self-

efficacy toward spreadsheets. 

As mentioned before, the Computer Technologies Survey and its scales have been 

used in several research studies that have examined student teachers’ or teachers’ 

attitudes toward computer technologies and self-efficacy on computer applications. In 

these research studies, the Computer Technologies Survey assisted the researchers in 

determining if their computer training programs or educational programs were effective 

teaching materials that improved learner’s attitudes toward computers and self-efficacy 

on computer applications. The researchers in these studies indicated that the training 

programs and the educational programs did improve the student teachers’ or teachers’ 
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attitudes toward computers and their self-efficacy on computer applications (Albion, 

2001; Delcourt & Kinzie, 1993; Kinzie, Delcourt, & Powers, 1994; Milbrath & Kinzie, 

2000).  

In the study reported herein, the instructional material on Microsoft Excel was 

presented to the students to assist them in learning how to use this particular software 

application. The instructional material in the web sites contained individual practices, 

which were given to the students after they read one Microsoft Excel concept or skill on a 

web page. The practice was a multiple choice question that reflected the content material 

from the previous web page. Some of the treatments provided feedback to the students 

while the other treatments did not provide feedback to the students. The students who 

received feedback knew they answered the question correctly or not (checking for 

understanding) whereas the other students that did not receive feedback did not know 

whether they answered the question correctly. It has been determined from this research 

study that feedback had an effect on student achievement on a Microsoft Excel test, but 

feedback had no effect on the student’s attitudes toward computer technologies or their 

self-efficacy toward spreadsheets.  

The comparison of the students’ gain scores on the ACT scale and its subscales 

assisted the researcher in determining how feedback or no feedback affected the students’ 

attitudes toward computer technologies. It was determined from this analysis that the 

students who received feedback from the web site had a slightly better gain score on the 

ACT scale (M = .55, SD = 5.63) compared to the students who did not receive feedback 

from the web site (M = .32, SD = 4.97). It was also determined that the students who 

received feedback from the web site had a positive gain score on the ACT Usefulness 
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subscale (M = .15, SD = 4.28) while the students who receive no feedback from the web 

site had a small negative gain score (M = -.20, SD = 3.58).  

However, the students who did not received feedback had a better gain score on 

the ACT Comfort/Anxiety subscale (M = .52, SD = 2.63) compared to the students who 

did receive feedback (M = .40, SD = 3.40). The students who did not receive feedback 

from their web site were more comfortable in using computer technologies, but they had 

no use for them. The students who received no feedback must have believed that 

computer technologies are useless to them, but a small negative gain score can be 

interpreted as no difference between the students’ pre-survey scores and post survey 

scores. It has been determined from this analysis that the students’ gain scores on the 

ACT scale and its two subscales are nearly the same for the two types of feedback, which 

reconfirms that feedback had no effect on the students’ attitudes toward computer 

technologies, comfort/anxiety with computer technologies, or their perception of 

usefulness for computer technologies.  

In regard to feedback and attitude, Schimmel (1983) and Ryan, Gheen and 

Midgley (1998) found that feedback or reassurance from the instructional material can 

reduce students’ anxiety and improve their attitude toward the subject material. Elliot and 

Dweck (1988) also examined feedback by providing visual and verbal feedback within 

the instruction and found that it reduced the students’ computer anxiety and improved 

their computer self-efficacy. Furthermore, the researchers found that visual and verbal 

feedback can encourage students to learn and give them satisfaction. Langhinrichsen and 

Tucker (1990) and Lehmann and Koukkou (1990) concluded in their research studies that 

if feedback was given to the students, it would improved the students’ feelings and 
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attitudes toward a subject, which can assist them in processing the information into long-

term memory. However, as Pettersson (1989) has found, the students must perceive and 

believe that the information is important to them in order for them to process this 

information into long-term memory. The emotional state of the learner was considered an 

important variable in determining the effectiveness of learning of information (Denzin, 

1984; Goleman, 1995).  

The type of feedback (feedback or no feedback) that the students received after 

completing the practice in the web-based learning environment of this study did not 

influence or change the students’ attitudes toward computer technologies. It was not 

known if the feedback encouraged the students to learn the Microsoft Excel concepts and 

skills. Changing the measuring instrument or developing a new measuring instrument 

might assist future research studies in determining if feedback can affect the students’ 

attitudes toward computer technologies or use the same screen design layout, but use an 

instructional material on computer technologies.  

As stated, the type of feedback that was used in this study had no effect on the 

students’ perception of self-efficacy toward spreadsheets. Researchers (Albion, 2001; 

Delcourt & Kinzie, 1993; Kinzie, Delcourt, & Powers, 1994; Milbrath & Kinzie, 2000) 

who previously used the Self-efficacy toward Computer Technologies (SCT) scale, 

which is part of the Computer Technologies Survey, had indicated that the measuring 

instrument measured the teacher’s perceived ability (self-efficacy) in using specific 

computer applications, including spreadsheets (Microsoft Excel). The SCT scale assisted 

these researchers in determining if their training program or educational program 

improved the teacher’s self-efficacy toward specific computer application programs, 
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which they indicated it did. In this research study, the instructional material on Microsoft 

Excel with feedback or no feedback did not influence or change the students’ self-

efficacy toward spreadsheets according to the data that were collected from the Self-

efficacy toward Spreadsheets scale. 

The comparison of the students’ gain scores on the Self-efficacy toward 

Spreadsheets scale assisted the researcher in determining how feedback or no feedback 

affected the students’ self-efficacy toward spreadsheets. It was determined from this 

analysis that the students who received feedback from the web site had a better gain score 

on the Self-efficacy toward Spreadsheets scale (M = 3.42, SD = 4.49) compared to the 

students who did not receive feedback from the web site (M = 2.83, SD = 4.98). It has 

been determined from this analysis that the students’ gain scores on the Self-efficacy 

toward Spreadsheets scale were better than their scores on the Attitudes toward Computer 

Technologies scale and its subscales. More specifically, the students who received 

feedback from the web site improved their perceived self-efficacy toward spreadsheets 

after completing their assigned treatment compared to the students who did not receive 

feedback from the web site. However, the analysis still reconfirms that feedback had no 

effect on the students’ self-efficacy toward spreadsheets. 

In regard to feedback and self-efficacy, Bandura (1991, 1997) found that feedback 

in any form can influence student motivation and perceived ability in any subject. What 

the instructional material needs to provide to the learner is positive feedback. Positive 

feedback can influence and improve low self-esteem students in believing that they can 

accomplish and learn from the subject material that they feared the most (Bouchard, 

1989). Providing positive and specific feedback to the students during instruction can 
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improve their confidence in their ability to perform the required behavior (Bandura, 1977, 

Schunk 1985). The positive feedback that a student receives is the motivation that he or 

she needs to continue studying the subject material (Bandura, 1997).  

This research study provided both positive and negative feedback to the students 

depending on how they answered the multiple-choice question (the practice). If the 

student answered the question correctly, he or she received a positive feedback (a smiley 

face and the reinforcement of the correct answer to the question); otherwise, the student 

received negative feedback (a frown face, but also the reinforcement of the correct 

answer to the question) for answering the question incorrectly. Students in the no 

feedback design did not receive feedback. In their research, Fleischman (2001) and 

Lockwood (2001) found that web-based assessment provided students with more chances 

for practice, self-testing, self-regulation, and self-evaluation, which promoted motivation 

and confidence in the subject material. The use of feedback in this study did not influence 

or change the students’ self-efficacy toward spreadsheets. It was not known whether 

different types of feedback can influence or change the students’ self-efficacy toward 

spreadsheets or any other subject material. If the Self-efficacy toward Spreadsheet scale 

was updated and was more specific in regard to the concepts and skills of Microsoft 

Excel, then the results of the study might have changed. These issues (different types of 

feedback and updating the scale) should be examined further in future research studies.  
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Research Question 6 

Research question six asked if presentation modality and type of feedback had an 

interaction effect on the students’ attitudes toward computer technologies or their self-

efficacy toward spreadsheets in a web-based learning environment. It was hypothesized 

that the interaction between presentation modality and feedback would have an effect on 

the students’ attitudes toward computer technologies and their self-efficacy toward 

spreadsheets. The MANOVA test determined that presentation modality and feedback 

had no interaction effect on the students’ attitudes toward computer technologies, F(1, 

116) = .566, p = .453, partial η2 = .005, comfort/anxiety with computer technologies, 

F(1, 116) = .652, p = .421, partial η2 = .006, usefulness of computer technologies, F(1, 

116) = .152, p = .697, partial η2 = .001, or their self-efficacy toward spreadsheets, F(1, 

116) = .728, p = .395, partial η2 = .006. The hypothesis was rejected because the 

interaction of presentation modality and feedback was not a significant factor on the 

students’ attitudes toward computer technologies, comfort and anxiety with computer 

technologies, perception of usefulness of computer technologies, or their self-efficacy 

toward spreadsheets.  

This study determined that presentation modality (text with picture or text with 

video) had no effect on the students’ attitudes toward computer technologies. However, 

presentation modality that contained a text with picture design format did affect the 

students’ self-efficacy toward spreadsheets. The researcher also found that the students in 

the text with video presentation format had a slightly better gain score on the ACT scale 

and its two subscales (Comfort/Anxiety and Usefulness) compared to the students in the 

text with picture presentation format. On the other hand, the students in the text with 
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picture design format had a higher gain score on the Self-efficacy toward Spreadsheets 

scale compared to the students in the text with video design format.  

This study also determined that the type of feedback (feedback or no feedback) 

had no effect on the students’ attitudes toward computer technologies or their self-

efficacy toward spreadsheets. The researcher found that students who received feedback 

from the web site had a better gain score on the ACT scale, its Usefulness subscale, and 

on the Self-efficacy toward Spreadsheets scale compared to the students that did not 

receive feedback from the web site. However, the students who received no feedback 

from the web site had a slightly better gain score on the ACT Comfort/Anxiety subscale 

compared to the students that receive feedback from the web site. 

The interaction between presentation modality and feedback on the students’ 

attitudes toward computer technologies was similar to the results in research question 

four and five, except for one scale in question four, which indicated that presentation 

modality (text with picture) had an effect on the students’ self-efficacy toward 

spreadsheets. With the combination of the two types of presentation modalities and the 

two types of feedback, this study determined that the students in treatment 4 (text with 

video and feedback) had a better gain score on the ACT survey (M = 1.07, SD = 5.13) 

and its Usefulness subscale (M = .43, SD = 3.77) compared to the other students in the 

study. However, the students in treatment 1 (text with picture and no feedback) had a 

better gain score on the ACT Comfort/Anxiety subscale (M = .73, SD = 2.57) and on the 

Self-efficacy toward Spreadsheets scale (M = 4.43, SD = 5.93) compared to the other 

students in the study. The students in treatment 4 (text with video and feedback) had a 

more positive attitude toward computer technologies and perceived them to be useful for 
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their needs. Students in treatment 1 (text with picture and no feedback) were more 

comfortable in using computer technologies and spreadsheets compared to the other 

students in the study.  

Data from this research study indicate that the use of a text with video design 

format which contained built-in feedback in the instructional material of a web-based 

learning program can improve the students’ attitudes toward computer technologies and 

their perceived usefulness for them, which is slightly above the attitudes toward computer 

technologies and usefulness scores that the other students produced in a text with picture 

design format and no feedback. On the other hand, the use of a text with picture design 

format that has no feedback in the instructional material of a web-based learning program 

can improve the students’ comfort in using computer technologies and their perceived 

ability in using spreadsheets. There was a great difference between the two types of 

presentation modalities (text with picture or text with video) and the two types of 

feedback (no feedback or feedback), which can promote student learning (Mayer, 2001) 

and improve students’ attitudes and self-efficacy toward a subject (Ertmer et al., 2003).  

Based on the findings of this research question, it can be stated that multimedia 

(text with picture or text with video) can improve students’ attitude and self-efficacy 

toward a subject. Again, Mayer and his fellow researchers have shown that students can 

benefit from a multimedia screen design compared to a text only screen design (Mayer, 

1997, 2001; Mayer & Anderson, 1991; Mayer & Moreno, 1998, 2003). Furthermore, the 

use of streaming video that has no audio or sound in it can be effective when illustrating a 

concept or skill, which improves the students’ attitude and confidence in mastering the 

instructional material (Rogers, 1983; Wise & Groom, 1996). Elliot and Dweck (1988) 
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have indicated in their study that the use of multimedia in the instructional material can 

reduce an individual’s anxiety, which is known to affect student learning. If the 

multimedia reduces the students’ anxiety toward the subject material, then they have a 

positive attitude toward learning the content material, which eventually motivates them to 

learn (Visser & Keller, 1990). When individuals are interested, it is more likely that they 

will devote their effort to learning the tasks (Keller, 1983; Visser & Keller, 1990).  

The results from this research question cannot confirm which particular 

presentation modality (text with picture or text with video) can affect the students’ 

attitudes toward computer technologies or their self-efficacy toward the concepts and 

skills of Microsoft Excel. It is known in this study that presentation modality containing a 

text with picture design format has a better chance to influence the student’s comfort and 

anxiety with computer technologies and their perceived ability in using spreadsheets. It is 

also known that a presentation modality that contains a text with video design format has 

a good chance of affecting the student’s general attitude toward computer technologies 

and their perceived usefulness for them.   

In addition to multimedia, the use of feedback, which can be integrated within the 

instruction, can encourage and improve students’ attitudes toward a subject and build 

their self-confidence in mastering the subject material (Fleischman, 2001; Lockwood 

2001; Schimmel, 1983). The multiple-choice questions, which were integrated within the 

instruction as a form of practice, assisted the students in understanding the concepts and 

skills of Microsoft Excel. Dibattista and Gosse (2006) also indicated in their study that 

the use of multiple choice questions encouraged self-regulation and better understanding 

of the course material, which improved students’ self-efficacy toward the subject 
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material. Bower (2005) also has found that positive and specific feedback from 

instruction can encourage and motivate students to learn. The built-in feedback provides 

confidence and emotional support to the student while they are learning the instructional 

material (Nguyen Yi-Chuan, Hsieh, & Allen, 2006). Confidence can be incorporated into 

multimedia programs by providing frequent and early opportunities for success, such as 

embedded questions, scoring, self-checks, and practice questions to the students (Flagg, 

1990; McTighe & O’Connor, 2005). The reassurance that the student receives from the 

feedback can reduce the student’s anxiety toward the subject material (Ryan, Gheen, & 

Midgley, 1998). Assessment that was provided on the web-based medium allowed the 

students to receive reinforcement, which can help them build intrinsic motivation and 

improve their confidence (Middleton & Spanias, 1999; Nguyen & Kulm, 2005). The 

result from this experiment was not compatible or similar to the results found in previous 

research studies that examined the effects of feedback on student attitude and self-

efficacy (Bransford, Brown, & Cocking, 2000; Middleton & Spanias, 1999; Nguyen Yi-

Chuan, Hsieh, & Allen, 2006).  

Multimedia and feedback should be considered when designing instruction in a 

web-based learning environment, which might promote students’ self-efficacy and 

improve the students’ attitudes toward the subject material. In this study, the use of 

streaming video with related text and built-in practice and feedback improved the 

students’ attitudes toward computer technologies and their perceived usefulness for them. 

The use of pictures with related text and no feedback can improve the students’ comfort 

with computer technologies and assist them in learning the concepts and skills of 

Microsoft Excel. It was concluded in this study that the combination of a text and video 
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with built-in feedback in the instructional material had a more positive effect on student 

attitude toward computer technologies than a text with picture with no feedback 

instructional design. It was also decided in this study that the combination of a text and 

picture with no feedback in the instructional material had a more positive effect on 

student learning than a text with video with built-in feedback instructional design.   

 
Correlation between Student Self-efficacy toward Spreadsheets and Student Performance 
on a Microsoft Excel Test 
 

Research Question 7 

The last research question in the study asked if a relationship existed between 

student self-efficacy toward spreadsheets and student performance on a Microsoft Excel 

test. It was hypothesized that there was a relationship between the students’ self-efficacy 

toward spreadsheets and their performance on a Microsoft Excel test. Pearson product-

moment correlation coefficient (r) determined there was no relationship (r = .101, p = 

.274) between the students’ pre-Self-efficacy toward Spreadsheets score and their score 

on a Microsoft Excel test. The hypothesis for this research question was rejected. There 

was no relationship (correlation) between the students’ self-efficacy toward spreadsheets 

and their performance on a Microsoft Excel test. The correlation coefficient (r = .101) 

was very small and close to the value of 0. When a coefficient is close to the value of 

zero, it means there is no relationship between the two variables in question (Creswell, 

2005). 

There are a few research studies that have investigated the relationship of an 

individual’s attitudes toward computers (Hignite & Echternacht, 1992; Omar, 1991) and 
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the impact of attitudes on computer performance (Klein, Knupfer, & Crooks, 1993). 

However, this research question was concerned with the relationship between the 

students’ self-efficacy toward a specific computer application and their performance on a 

test that covered the concepts and skills of the specific computer application.  

In regard to computer self-efficacy, most of the research studies examined the 

relationship between computer self-efficacy and computer experience or the performance 

in a computer science course. For example, Karsten and Roth (1998) examined the 

relationship among computer experience, computer self-efficacy, and performance in an 

introductory computer course. In their study, students’ computer experience and 

computer self-efficacy were measured at the beginning of the semester, which were 

analyzed with the students’ performance in the computer science course. What they 

found in their study was that the students’ computer experience was mostly with general 

computer experience and not with specific computer application programs. Students who 

had computer experience with specific computer application programs performed better 

in the course compared to the students who had only computer experience in general 

computing. The researchers also found that computer self-efficacy was significantly 

related to the students’ performance in the course. In a previous research study, Brock, 

Thomsen, and Kohl (1992) found that any type of computer experience, especially video 

game experience, increased the students’ computer literacy levels to some degree. 

However, this amount of computer experience was found to have little significant impact 

on students’ computer literacy. In general, entering students failed to exhibit levels of 

computer literacy that were equivalent to students who had completed the introduction to 

computer science course.  
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The results from these research studies are similar to the findings in this research 

study. The students in this study indicated that they had more experience with general 

computing than with specific computer applications such as spreadsheets and database 

management. Again, instructors and employers should not assume that students and 

employees have the required computer experience in order to master the specific 

computer application program even though they might indicate that they had the right 

amount of computer experience (Brock et al., 1992). In other words, although an 

individual might have substantial computer experience, computer experience per se does 

not guarantee successful performance with a computer or a specific computer application 

program. 

For this study, there was no relationship between students’ self-efficacy toward 

spreadsheets and their performance on a Microsoft Excel test. Future research studies on 

this topic should increase the population size with a more diverse group of students to 

determine whether there is a stronger relationship between these two factors and among 

these groups. Such studies might reveal differences among age, race, or gender.  

 

Conclusions 

This study examined the effects of presentation modality and feedback and how 

they affected student learning and computer self-efficacy. The research study indicated 

that presentation modality had no effect on the students’ performance on a Microsoft 

Excel test. However, it is believed that presentation modality assisted the students in 

learning the concepts and skills of Microsoft Excel because both presentation modalities 
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(text with picture and text with video) in this study reflected the principles of Mayer’s 

Multimedia Learning Theory (2001).  

Again, Mayer’s Multimedia Learning Theory (2001) is based on the works of 

Sweller's Cognitive Load Theory (Chandler & Sweller, 1991; Sweller, 1999), Pavio's 

Dual-Coding Theory (Clark & Paivio, 1991; Paivio, 1990), and Baddeley's Working 

Memory Model (1986, 1992, 1999). Each web page in this study concentrated on one 

concept or skill of Microsoft Excel, which minimized the amount of information to be 

processed by the students (cognitive load theory and information processing theory). The 

layout of the web page was consistent with the other web pages in each treatment. The 

picture or the video was placed next to the text, which assisted in explaining the concept 

or skill of Microsoft Excel to the students (dual-coding theory). Previous research studies 

have shown that multimedia within instruction was more effective in assisting students in 

learning the content material than instruction that contained only text. The use of 

presentation modality in a web-based learning environment is considered to be an 

effective tool in improving student learning (Chandler & Sweller, 1992; Guri-Rozenblit, 

1988; Mayer, 2001; Mayer & Gallini, 1990).  

However, the research findings from this study concluded that presentation 

modality in these treatments was not a significant factor in student learning. In fact, the 

students in both presentation modalities had the same mean score on the Microsoft Excel 

test, which was an average test score. It is believed that both presentation modalities 

might have an equal effect on student learning.  

It is also believed that the two presentation modalities provided meaningful 

learning to the students. To accomplish meaningful learning in a web-based learning 
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environment, the multimedia and the screen elements on the web page had to interact 

with the students. When students become active and involved in their learning, they use a 

variety of cognitive processes to make sense of what is being presented to them (Mayer 

& Moreno, 2003). The treatments in this study required the students to read the material 

on the computer screen and use their computer mouse to interact with the computer and 

to advance to the next Microsoft Excel concept or skill on the following computer screen.  

 The study also reconfirms that the use of feedback in a web-based learning 

environment has an effect on student learning. The students in this study received a short 

practice after they read a Microsoft Excel concept or skill on the computer screen. 

Students who received feedback from their web site after completing the practice 

outperformed the students who did not receive feedback from their web site after 

completing the practice on a Microsoft Excel test. Previous research studies have 

indicated that interaction with a web site that provided feedback to the students can 

reinforce the understanding of the course material and motivate the students to learn 

(Carver & Scheier, 1991; Wagner, 1994). To have an effective learning experience, the 

student should be able to interact with the learning material and also receive feedback 

from it. The feedback that is given to the students is most effective if it can revise their 

thinking as they interact with the web pages in the training or learning program (Carver 

& Scheier, 1991; Hillman, Willis, & Gunawardena, 1994; Rumelhart & Norman, 1978; 

Wagner, 1994). 

The interaction of the presentation modality and type of feedback had no effect on 

the student’s performance on a Microsoft Excel test. After comparing the students’ test 

scores between the four treatments, the researcher found that the use of a text with video 
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and feedback instructional design assisted the students in learning the concepts and skills 

of Microsoft Excel. This finding contradicts the results from the first research question, 

which found that a text with picture design format was a more suitable presentation 

modality to use when presenting information on Microsoft Excel to the students.  

However, it should be pointed out that the use of a text with picture and feedback 

instructional design had about the same effect on the students’ performance on a 

Microsoft Excel test because the students’ mean test score was one point lower than the 

students’ mean test score in a text with video and feedback instructional design format. It 

was the feedback that was given to the students that determined the effectiveness of the 

instructional design, not the presentation modality. This study established that feedback 

was a significant factor in the student’s performance on the test. For future presentations 

that explained the use of a computer software application, it is advised that the web-based 

instruction contain a presentation modality (mostly a text with video format), which 

provides an integrated practice within the instruction that can offer corrective feedback to 

the students. The combination of the text with video format along with practice and 

feedback within a web-based instruction can assist the students in retaining any new 

knowledge and recalling the new information for any achievement test.  

The study also investigated the effects of the web-based learning environment on 

the students’ attitude and confidence in their ability to interact with a computer and with 

Microsoft Excel. A modified version of the Kinzie and Delcourt’s (1991) Computer 

Technologies Survey was used to measure the students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets. The students’ gain scores (the 

differences between the students’ pre-survey score and post survey score) from this 
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survey instrument were used to determined if the students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets improved after treatment. It was 

determined that presentation modality, feedback, and the interaction between presentation 

modality and feedback had no effect on the students’ attitudes toward computer 

technologies. The researcher also found that feedback and the interaction between 

presentation modality and feedback had no effect on the students’ self-efficacy toward 

spreadsheets. However, the researcher did find that a presentation modality that contained 

a text with picture instructional design format did have an effect on the students’ self-

efficacy toward spreadsheets in a web-based learning environment.  

The Computer Technologies Survey has been used in several research studies that 

examined student teachers’ or teachers’ attitudes toward computer technologies and self-

efficacy on computer applications. In these research studies, the Computer Technologies 

Survey assisted the researchers in determining the effectiveness of their computer 

training programs or educational programs that assisted teachers incorporating computer 

technologies into their classrooms. According to the researchers, the computer training 

programs and educational programs did improve the student teachers’ or teachers’ 

attitudes toward computer technologies and their self-efficacy on computer applications 

(Albion, 2001; Delcourt & Kinzie, 1993; Kinzie, Delcourt, & Powers, 1994; Milbrath & 

Kinzie, 2000).  

Findings in this study indicate that presentation of the instructional material on 

Microsoft Excel had no effect on the students’ attitudes toward computer technologies, 

but a presentation of this same instructional material in a text with picture design did 

affect their self-efficacy toward spreadsheets. It was also determined that the students 
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who were assigned to the text with video instructional design format had a better gain 

score on the Attitudes toward Computer Technologies scale and its two subscales 

compared to the students in the text with picture instructional design format. However, it 

was determined from this analysis that the students’ mean scores on the ACT scale and 

its two subscales were about the same for the two presentation modalities. Again, the 

presentation modality, text with picture, had the most significant effect on the students’ 

perceived ability in using Microsoft Excel (spreadsheets) after completing their assigned 

treatment.  

The use of feedback in this study did not influence or change the students’ 

attitudes toward computer technologies or their self-efficacy toward spreadsheets. 

Students who received feedback from their web site had a better gain score on these 

scales except for the ACT Comfort/Anxiety subscale. It was not known if different types 

of feedback can influence or change the students’ attitudes toward computer 

technologies, their self-efficacy toward spreadsheets, or any other subject material. If the 

scales were updated and were more specific; then the results of the study might have 

changed. It was believed that feedback can affect the students’ attitudes toward computer 

technologies and their self-efficacy toward spreadsheets because the students who 

received feedback had a higher gain score on these scales (except for the comfort/anxiety 

scale) compared to the students who did not receive feedback from the web site. These 

issues (different types of feedback and updating the scale) should be examined further in 

future research studies.  

As mentioned, the combination of presentation modality and feedback had no 

interaction effect on the students’ attitudes toward computer technologies, 
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comfort/anxiety with computer technologies, perceived usefulness of computer 

technologies, or their self-efficacy toward spreadsheets. It was determined in this study 

that the students in treatment 4 (text with video and feedback) had a better gain score on 

the ACT survey and its Usefulness subscale compared to the other students in the study. 

However, the students in treatment 1 (text with picture and no feedback) had a better gain 

score on the ACT Comfort/Anxiety subscale and on the Self-efficacy toward 

Spreadsheets scale compared to the other students in the study. It was determined that the 

students in treatment 4 (text with video and feedback) had a more positive attitude toward 

computer technologies and perceived them to be useful for their needs. Students in 

treatment 1 (text with picture and no feedback) were more comfortable in using computer 

technologies and spreadsheets compared to the other students in the study.  

There was not much of a difference between the two types of presentation 

modalities (text with picture or text with video), which were both suitable to use in 

promoting student learning and improving student attitude toward a subject. However, a 

presentation modality that uses a text with picture design format has a greater chance to 

influence an individual’s perceived ability to master a subject matter. In addition, the use 

of practice and feedback within the instructional material can make a difference in the 

students’ performance on a Microsoft Excel test, but it cannot change or influence the 

students’ attitudes toward computer technologies or their self-efficacy toward 

spreadsheets. This finding contradicted previous research studies that state feedback can 

improve students’ attitudes toward a subject and build their self-confidence in mastering 

the subject material (Fleischman, 2001; Lockwood 2001; Schimmel, 1983).  
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Changing the measuring instrument or developing a new measuring instrument 

might assist in future research studies in determining if multimedia and feedback can 

change the students’ attitudes toward computer technologies or their self-efficacy toward 

a specific computer application program. Another suggestion is to use the same screen 

design layout, but use a different computer application program.  

Finally, the researcher determined that there was no relationship between the 

students’ pre-Self-efficacy toward Spreadsheets score and their score on a Microsoft 

Excel test. The correlation coefficient was close to the value of zero, which would 

indicate no relationship between the two variables (Creswell, 2005). Previous research 

studies have examined the relationship between computer self-efficacy and performance 

in a computer science course (Brock, Thomsen, & Kohl, 1992; Karsten & Roth, 1998). In 

these research studies, it was found that the students’ computer experience was in general 

computing and not with specific computer application programs. The researchers also 

found that computer self-efficacy was significantly related to the students’ performance 

in the course. The students’ limited amount of computer experience or general computer 

knowledge had a small impact on the students’ performance in the computer science 

course (Brock et al., 1992; Karsten & Roth, 1998).  

The results from these research studies are similar to the findings in this research 

study. The students in this study indicated that they had more experience with general 

computing than with specific computer applications such as spreadsheets. Again, 

instructors and employers should not assume that students and employees have the 

required computer experience in order to master the specific computer application 
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program even though they might indicated that they had the right amount of computer 

experience (Brock et al., 1992).  

Again, the researcher found no relationship between students’ self-efficacy 

toward spreadsheets and their performance on a Microsoft Excel test. Future research 

studies on this topic should increase the population size with a more diverse group of 

students to determine whether there is a stronger relationship between these two factors 

and among these groups. Such studies might reveal differences among age, race, or 

gender.  

This research study has contributed to a better understanding of the use of 

presentation modality and feedback in a web-based learning environment, which can 

affect student learning and self-efficacy. To be more specific, this research study 

determined that both presentation modality types (text with picture and text with video) 

in a web-based instruction on Microsoft Excel had the same effect on student learning 

after comparing the mean test scores between these two modalities on a Microsoft Excel 

test. Since both presentation modalities had the same effect on student learning, the 

researcher assumes that the use of a text with video presentation format would be 

appropriate for describing a procedure, a process, or a detail step that could not be easily 

explained with a text with picture design format. The moving pictures of a video with no 

sound or audio can demonstrate on the computer screen a step-by-step process on how to 

use the software application’s tools. A text with picture design format would be 

appropriate for identifying the parts on the computer application’s interface such as its 

tools on a toolbar, document window, and menu items. The decision to use which 

presentation modality should be based on the message of the instruction that is being 
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explained on the web page. So a complete web-based lesson on a computer application 

program may contain several web pages that use both types of presentation modalities 

depending on what is being explained to the student on the particular web page.    

The results of the study also determined that a presentation modality that contains 

a text with picture design format had a positive effect on the students’ perceived ability in 

using Microsoft Excel, but the two types of presentation modalities had no effect on the 

students’ attitudes toward computer technologies. Depending on the instruction, 

presentation modality can motivate students to learn by easily explaining a difficult 

concept or procedure by presenting the information to the students in its simplest form. 

By breaking down the concept or procedure to its simplest form with the assistance of a 

presentation modality, students can feel at ease when learning the material, which can 

motivate them to learn and improve their self-efficacy.  

The use of feedback in this study determined that it can affect student learning. 

However, feedback did not improve student attitude toward computer technologies or 

self-efficacy toward spreadsheets. Providing a short and simple practice to the students in 

a web-based learning program, which provides feedback to the students, can assist the 

students in retaining the information in long-term memory. The use of feedback in 

previous research studies has demonstrated that feedback can affect student attitude 

toward a subject and motivate students to learn (Bandura, 1997; Cassady et al., 2001; 

Ertmer & Newby, 1993; Wagner, 1994). Since this study found that feedback does not 

affect student attitude or self-efficacy, it is advised that feedback should be use when the 

instructional designer believes that the feedback can influence or affect the students’ 

attitude, motivation, and perceived self-efficacy in learning the content material.  
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It was believed that student self-efficacy can be associated with or related to 

student achievement on a test after being exposed to the treatment. The results of the 

study found no relationship between the students’ perceived self-efficacy and their 

performance on a test. It can be assumed that if a student believes in himself or herself in 

accomplishing a task or skill, then that student can perform well on a test, which was not 

the case in this study. Colleges and corporations should use caution when students or 

employees indicate that they are confident in their ability in accomplishing a task or job 

because in most cases they may not be able to do it. If the students or employees cannot 

accomplish the task or job, then instruction and training should be given to them on the 

specific task and job so that they can learn it.   

The use of both presentation modalities (depending on the topic being discussed 

on the web page) and the use of practice and positive feedback within a web-based 

instruction can affect student learning based on the findings of this research study. The 

use of presentation modality and feedback within a web-based instruction might improve 

the students’ attitude and self-efficacy toward a subject matter. However, it is not known 

whether there is a relationship between the students’ perceived ability and their 

performance on an achievement test.  

 

Implications for Practice 

Colleges and corporations that use technology to educate and improve student 

learning in their students and employees should consider interactive web-based learning 

environments, which use multimedia and provide practice with feedback. The two 

presentation modalities (text with picture and text with video) in this study indicated no 
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differences between them in regard to their effect on students’ performance on a 

Microsoft Excel test or the students’ attitudes toward computer technologies. However, a 

presentation modality with a text with picture design format can affect the students’ self-

efficacy toward spreadsheets. Both presentation modalities in this study reflected the 

principles of Mayer’s (2001) Multimedia Learning Theory, which suggest that 

instructional screen design formats must have a limited amount of information per web 

page with a related multimedia (picture or video) placed close to the text where it can 

assist in describing or explaining the information that is presented to the learner.  

Instructors and instructional designers need to consider the principles of 

multimedia learning when creating a web-based learning environment, not only with the 

placement of the text and multimedia, but also the use and placement of common 

(familiar) interactive buttons and tools on the web page. The main goal of the instruction 

in a web-based learning and training program is to provide the most effective method in 

transferring new knowledge into long term memory without distracting the learners or 

placing too much information on a web page, which would negatively affect the learners’ 

cognitive process (Baddeley, 1999; Jeung, Chandler, & Sweller, 1997; Kalyuga, 

Chandler, & Sweller, 1999; Mayer, 2001; Mayer, Mautone, & Prothero, 2002; Paivio, 

1990; Sweller, 2004). The study recommends the use of streaming video when explaining 

a process, a concept, or a skill in regard to using a computer application program. The 

streaming video provides a more detail explanation than a picture (a still shot). The actual 

visual process can assist those students who are uncomfortable in learning the new 

technology or subject matter and might encourage them to learn more about the topic. As 

long as the web-based learning environment provides detail information about the subject 
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with the appropriate amount of multimedia on the web page, it can assist students in 

retaining the knowledge and allow them to become active learners. Active learning 

allows students to become involved in their learning, which promotes meaningful 

learning.  

Along with the use of the appropriate amount of multimedia, instructors and 

instructional designers should integrate individual practices that provide positive and 

corrective feedback to the students. The research study indicated that feedback was an 

important factor in promoting active learning and meaningful learning. Feedback can 

prepare the students for a test, but there was no indication that feedback can improve 

students’ attitudes toward computer technologies or their self-efficacy toward 

spreadsheets. Even though previous research studies have indicated that the use of 

feedback and multimedia can boost a students’ confidence in learning a subject, the 

findings of this study suggest caution when using feedback and multimedia to influence 

or change an individual’s attitude or self-efficacy toward a subject matter.  

Furthermore, colleges and corporations should become aware that the majority of 

the college students and employees do not have specific computer experience, but rather 

general computing experience such as e-mailing and surfing the Internet. General 

computing experience does not guarantee success in a web-based learning or training 

program, which has been demonstrated in this study and in previous research studies. The 

student will need to have high self-efficacy for the content material and high self-efficacy 

for the ability to interact with the web site in order to succeed in an online course (Loyd 

& Gressard, 1984).  
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Recommendations for Future Research 

 As colleges and corporations continue to use web-based learning and training 

programs, it is important to understand their effects on student learning and self-efficacy. 

This study examined presentation modality and feedback in a web-based learning 

environment and how they affected students’ performance on a Microsoft Excel test, their 

attitudes toward computer technologies and their self-efficacy toward spreadsheets.  

This study determined that presentation modality had no effect on student 

learning or student attitude toward computer technologies, but it did have an effect on 

student self-efficacy toward spreadsheets. Future research studies should re-examined 

presentation modality and its effects on student learning since the current study 

contradicted previous research findings. One possible study is to use the same 

instructional design format, but use a different computer application program. For 

example, the students in this study indicated that they never used Microsoft Access. The 

students’ unfamiliarity of the software application (Microsoft Access) can assist the 

researcher in determining if presentation modality is a factor in student learning in a web-

based learning environment.  

However, in this study, the students performed average on the Microsoft Excel 

test and they did indicate on the usage and experience scale of computer applications that 

they rarely or never used Microsoft Excel. Maybe the test should be changed into a more 

subjective test instead of using an objective test with multiple-choice questions. This new 

test should be a practice type assessment. It was proven in this research study that the use 

of practice and feedback assisted the students in performing average on the objective test, 

but can they perform the actual skills and create something from the application 
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program? This question needs to be answered. Maybe a comparison of the two types of 

tests, which are given at the same time, should also be examined together. This can be 

included in the study.  

In regard to the design of the treatments, future research studies should also 

examine different instructional designs that can be used to explain how to use the 

software application program. The current study examined only two types of presentation 

modalities (text with picture and text with video), and there are several different methods 

and procedures in presenting information and instruction to the students, which should be 

further examined. This is also true in regard to the instructional material of the computer 

application program. The instructional designer decides what information that the student 

should learn and master. The instruction in this study concentrated on the concepts and 

skills of Microsoft Excel. The Microsoft Excel instruction could have discussed other 

features of the software program or presented the instructional material at a higher 

reading level.  

The research study had no problems in the implementation of the treatments. 

However, this may not be the case for other researchers who want to examine student 

learning and self-efficacy in a web-based learning environment. In this study, the 

treatments were tested out in the classrooms before they were used in the study. There 

was no problem in the implementation of the treatments because the web server was 

located in the same building where the students participated in the study. Most 

individuals would be concerned with the transmitting of the instruction especially 

instruction that contains video. It should be noted that the instructional material in this 

study were transmitted at the highest possible speed (T1), which means that the web 
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pages were downloaded quickly with no interference especially when there were multiple 

users who were accessing the same web server. In an online class or in a corporate 

training program, there could be several hundred students or employees that are trying to 

access the same web server at the same time at different locations. The current 

instructional designs in this study could be expanded to other campuses in the college or 

to other colleges within the state to test the different types of delivery of the instruction to 

the students.  It should be known that not all colleges have the same equipment to 

delivery the same quality of instruction to the students. Also, the college’s web server 

may not be able to handle all the user requests at the same time because the web server 

was not built to handle multiple users at one time. Another factor in the delivery of the 

instruction is that there can be interference in the transmission of the instruction, which 

can slow down the delivery of the instruction. Future researchers should consider this 

limitation when deciding to study different instructional designs in a web-based learning 

environment and how they affect student learning and self-efficacy.    

Another possible change in the study is to provide different types of practice and 

examine their effects on student learning. There are several different ways of providing 

practice to the students that can reinforce the concepts and skills learned. An alternative 

to that study is to examine the different types of feedback that is given to the students and 

how the different forms of feedback affect student learning.  

A concern in this study was the use of the ACT scale. The ACT scale measured 

the students’ attitudes toward computer technologies, which can change every day. In 

fact, some students scored lower on the scale after treatment compared to their first score 

before treatment. Did the treatments change the students’ attitude for the worse? Maybe a 
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different scale can be used (for example, Multimedia Attitude Survey (MAS) or a scale 

on the use of practice and feedback) or exclude any scale that measures an individual’s 

attitude and just concentrate on the self-efficacy scale.  

The self-efficacy scale itself can be improved by including more specific self-

efficacy questions on spreadsheets. These specific questions should be related to the 

specific concepts and skills that are presented in the instructional material. By providing 

more specific self-efficacy questions to the survey, the researcher can have a better 

understanding of the students’ perceived abilities in using the software. The researcher 

can also have a better understanding of the treatments and their effects on the students’ 

self-efficacy. If these changes are made, then the researcher might see a stronger positive 

correlation between the students’ self-efficacy toward spreadsheets and their performance 

on a Microsoft Excel test because the self-efficacy scale is expanded and more specific, 

and the Microsoft Excel test is a subjective test. The study could go even further by 

examining the relationship between the students’ attitudes toward spreadsheets (attitudes 

toward the skills) and their self-efficacy toward spreadsheets.  

The research study could have even used a different population instead of using 

the convenient and accessible population. The study’s population was college students. A 

future research study should examine the same effects of presentation modality and 

feedback on a different population. Since the current study included the discussion of 

web-based training and its possible effects on employee learning and transfer of 

knowledge and skills in a workplace, then this study’s population should be employees 

from a small company or a large corporation in the same area. Another study could 

examine the two separate population groups and determine whether there were any 
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differences between them. The differences between these two population groups is that 

college students are taking classes to earn a degree and to get a job while the employees 

are taking training classes to improve their job skills and hold onto their jobs. Each 

population group has a different motive in taking the class, which affects their motivation 

and self-efficacy. The different motivation is what makes the population groups different 

from each other because it affects their purpose in learning the course material.  

For future presentations that explain the use of a computer software application, it 

is advised that the web-based instruction contain a presentation modality (mostly a text 

with video format) that provides integrated practice within the instruction, which offers 

feedback to the students. As already mentioned above, there are several possible ways of 

modifying this design and testing their effects on student learning and self-efficacy. Other 

recommendations that should be included in multimedia are the use of cues, prompts, or 

agents that can be integrated within the instructional material to place emphasis on key 

components, skills, or concepts. Future research studies should also examine the use of 

multimedia and how it influences students’ perceptions and attitudes toward other subject 

materials. 

 

Final Summary 

 In this study, the researcher investigated the effects of presentation modality and 

feedback on students’ performance on a Microsoft Excel test, their attitudes toward 

computer technologies, and their self-efficacy toward spreadsheets. The results of the 

study also determined if a relationship existed between the students’ self-efficacy toward 

spreadsheets and their performance on a Microsoft Excel test. This chapter covered the 
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results of this study and their relevance to past and future research studies. Implications 

for practice were discussed in regard to the findings of this research study and in previous 

research studies. The findings in this research study provided possible research studies in 

presentation modality, feedback, and self-efficacy. To be more specific, a possible 

research study can examine: the modification of the existing research study by using a 

different computer application program, presentation modality and its effects on other 

subject material and self-efficacy, the expansion of the self-efficacy scale on 

spreadsheets, the effects of different types of practice and feedback, use a different 

population, test out other delivery methods and instructional designs, and the re-

examination of the relationship between self-efficacy and performance on a test 

(subjective vs. objective). This current study contradicted some of the findings in 

previous research studies, and it was suggested that the changes, which are listed above, 

might reverse the current study’s findings. Future researchers are encouraged to further 

examine these issues. 
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Please answer this question by clicking on one of the choices listed below. 

The rectangular area where a column and a row intersect is called a(n) ____. 

 A.) cell 
 B.) cell range 
 C.) cell pointer 
  D.) table 
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TREATMENT ONE 
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Figure C.1:  Screen Shot of Treatment One 

 

 

 

 

 

 

 

 

 

289 



 Texas Tech University, Patrick F. Logue, May 2007  

Please answer this question by clicking on one of the choices listed below. 

   The small black box you see in the corner 
of the active cell is called a ____.  

   
 A.) Handle 
 B.) fill handle 
 C.) pull handle 
  D.) pull box 

 
    
Figure C.2:  Treatment One’s Multiple Choice Question 
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TREATMENT TWO 
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Figure C.3:  Screen Shot of Treatment Two 
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Please answer this question by clicking on one of the choices listed below. 

To place text on separate lines within the same cell, you can press and hold the _____ key 
on the keyboard while pressing the Enter key  

 A.) Alt     
 B.) Ctrl    
  C.) Shift   
  D.) Tab    

          

Figure C.4:  Treatment Two’s Multiple Choice Question 
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TREATMENT THREE 
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Figure C.5:  Screen Shot of Treatment Three 

 

 

 

 

 

 

 

 

 

 

295 



 Texas Tech University, Patrick F. Logue, May 2007  

Please answer this question by clicking on one of the choices listed below. 

The Paste button appears on the ____ toolbar. 

 A.) Formatting 
 B.) Standard 
 C.) Edit 
  D.) Custom 

          

Figure C.6:  Treatment Three’s Multiple Choice Question 
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Figure C.7:  Positive Feedback for Answering Treatment Three’s Multiple Choice  
                    Question Correctly 
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Figure C.8:  Frown Face, But Reinforcement of the Correct Answer to Treatment  
                    Three’s Multiple Choice Question 
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TREATMENT FOUR 
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Figure C.9:  Screen Shot of Treatment Four 
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Please answer this question by clicking on one of the choices listed below. 

To define a print area, select the range you want to print, click File on the menu bar, point 
to ______, and then click ________. 

 A.) Set Print Area, Print Area 

 B.) Preview, Print Area 

  C.) Print Area, Set Print Area 

  D.) Print Area, Preview 

 

Figure C.10:  Treatment Four’s Multiple Choice Question 
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Figure C.11:  Positive Feedback for Answering Treatment Four’s Multiple Choice  
                      Question Correctly 
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Figure C.12:  Frown Face, But Reinforcement of the Correct Answer to Treatment  
                      Four’s Multiple Choice Question 
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The Computer Technologies Survey 
  
I hereby give my consent for my participation in the Computer Technologies Survey. The 
purpose of this survey is to measure and determine how students feel (attitudes and 
confidence) about computer technologies. The results from this survey will be used to 
help determine how computer technologies are perceived and used by the students. Your 
participation in this survey will contribute to a better understanding of this process.  
  
Within this survey, the term “computer technologies” is defined as the use of computers 
and related hardware and software to perform specific tasks. Computer technologies are 
most often used for operating systems, the Internet, communicating with others (e.g., 
electronic mail, bulletin boards), word processing (e.g., WordPerfect, Word, 
AppleWorks), accounting (spreadsheets) and database creation and management. When 
responding to the following statements, consider your use of any or all of these 
technologies.  
  
The procedure for this survey is to complete each of the 3 sections of the survey during 
the class period. The 3 sections of the survey cover the following topics: Attitudes, 
Confidence, and Background Information. It should take about 10 minutes to complete all 
3 sections. Please take some time to read the survey questions carefully and select the 
appropriate response for each question using your honest judgment. Your responses to 
the questions will be kept completely confidential. If you have any questions or concerns 
about this survey, please contact the researcher of this survey. 
  
The participation in this survey is completely voluntary and the participants may stop 
their participation in the survey at anytime. Only the researcher will see your answers. 
Individual’s responses will not be identified because the survey will not contain any 
information that can be used to identify any particular student.  
  
I understand that there are no monetary gains awarded for participating in this survey and 
that my participation or not participating in this survey will not affect my grade in this 
course. There are no known risks with participating in this study. I understand that I may 
discontinue this survey at any time I choose without penalty. But, your participation in 
this survey will contribute to a better understanding on how students perceived and used 
computer technologies.  
 
By clicking on the continue button; you have agree to participate in this survey. 

 
Continue 

Thank you in advance for your participation in this survey. 
Patrick Logue 
747-0576 ext. 4669 
plogue@southplainscollege.edu 
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Computer Technologies Survey 
 

Please provide the last 4 digits of your 
student ID:  

Part One: Attitudes Toward Computer Technologies (ACT) 

This part of the survey has 19 statements that measure an individual’s attitudes toward 
the use of computer technologies. After reading each statement, please indicate the extent 
to which you agree or disagree by selecting the appropriate option button. Please use the 
scale below to assist you in answering these statements. Please respond to all statements. 
There are no correct or incorrect responses. 

 
Strongly Disagree Disagree Not Sure Agree Strongly Agree 

1 2 3 4 5 
 
1. I don't have any use for computer 

technologies on a day-to-day basis. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        
2. Using computer technologies to 

communicate with others over a 
network can help me to be more 
effective in my job. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       

3. I am confident about my ability to 
do well in a course that requires me 
to use computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

4. Using computer technologies in my 
job will only mean more work for 
me. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

5. I do not think that computer 
technologies will be useful to me in 
my profession. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

6. I feel at ease learning about 
computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        
7. With the use of computer 

technologies, I can create materials 
to enhance my performance on the 
job. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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8. I am not the type to do well with 
computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        

9. If I can use word-processing 
software, I will be more productive. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        
10. Anything that computer 

technologies can be used for, I can 
do just as well some other way. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

11. The thought of using computer 
technologies frightens me. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        

12. Computer technologies are 
confusing to me. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        
13. I could use computer technologies 

to access many types of 
information for my work. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

14. I do not feel threatened by the 
impact of computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        

15. I am anxious about computers 
because I don't know what to do if 
something goes wrong. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

16. Computer technologies can be used 
to assist me in organizing my work. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        

17. I don't see how I can use computer 
technologies to learn new skills. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

        
18. I feel comfortable about my ability 

to work with computer 
technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
 

19. Knowing how to use computer 
technologies will not be helpful in 
my future work. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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Part Two: Self-Efficacy for Computer Technologies (SCT)  

This part of the survey has 47 statements about your confidence with computer 
technologies. After reading each statement, please indicate the extent to which you agree 
or disagree by selecting the appropriate option button. Please use the scale below to assist 
you in answering these statements. Please respond to all statements, even if you have 
not had a great amount of experience with a particular type of computer technology. 
There are no correct or incorrect responses.  

Your responses should reflect your current level of confidence with the activity 
described in each statement. For example:  

I feel confident… 

  Strongly 
Disagree 

Disagree Not Sure Agree Strongly 
Agree 

… Turning on a computer. 1 2 3 4 5 

If you select the option button "Agree", you indicate that you have some degree of 
confidence in turning on a computer.  

Strongly Disagree Disagree Not Sure Agree Strongly Agree 
1 2 3 4 5 

I feel confident…. 

1. I feel confident accessing previous 
files with a word processing 
program.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
2. I feel confident conducting a search 

for Internet resources.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
3. I feel confident copying an 

individual file.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
4. I feel confident decoding a file 

which has been downloaded from 
the Internet.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
5. I feel confident deleting messages 

received on e-mail.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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6. I feel confident downloading a file 
from the Internet.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
7. I feel confident editing previous 

spreadsheet files.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
8. I feel confident entering 

appropriate formulas for 
calculations in a spreadsheet. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
9. I feel confident entering data in a 

spreadsheet. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
10. I feel confident entering records in 

a database. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
11. I feel confident finding a file that I 

need.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
12. I feel confident formatting data 

fields in a database.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
13. I feel confident formatting text 

(e.g., bold, underlining) while word 
processing.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
14. I feel confident formatting the 

columns and rows in a 
spreadsheet.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
15. I feel confident forwarding 

messages received on e-mail.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
16. I feel confident getting rid of files 

when they are no longer needed.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
17. I feel confident getting software up 

and running.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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18. I feel confident handling a flash 
drive correctly.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
19. I feel confident installing a new 

program.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
20. I feel confident logging on to e-

mail.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
21. I feel confident logging off from e-

mail. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
22. I feel confident making a printed 

copy of a web page. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
23. I feel confident making corrections 

while word processing. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
24. I feel confident moving blocks of 

text while word processing.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
25. I feel confident naming data fields 

in a database.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
26. I feel confident naming the 

columns and rows in a 
spreadsheet.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
27. I feel confident organizing and 

managing files.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
28. I feel confident printing out files 

I've written while word 
processing.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
29. I feel confident printing out records 

in a database.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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30. I feel confident printing out the 
spreadsheet.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
31. I feel confident reading mail 

messages on e-mail.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
32. I feel confident recording an 

Internet site so that I can find it 
again.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
33. I feel confident renaming a word-

processing file to make a back-up 
copy.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
34. I feel confident responding to 

messages on e-mail.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
35. I feel confident responding 

privately to messages sent to more 
than one person on e-mail.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
36. I feel confident saving a 

spreadsheet file.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
37. I feel confident saving database 

files.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
38. I feel confident saving documents 

I've written with a word-processing 
program.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
39. I feel confident searching records 

in a database with specific terms. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
40. I feel confident sending mail 

messages on e-mail. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
41. I feel confident sending the same 

mail message to more than one 
person on e-mail.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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42. I feel confident sorting records in a 
database.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
43. I feel confident using a browser to 

view sites on the Internet.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
44. I feel confident using a printed 

address to locate an Internet site.  
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
45. I feel confident using a word-

processing program to write a letter 
or a report.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
46. I feel confident using the searching 

feature in a word processing 
program.  

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
47. I feel confident using the spell 

checker while word processing. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       

Part Three: Background Information 

Please respond to each of the following items: 

 
Age:  
Sex:  Male  Female 

 African – American (Black) 
 Caucasian (White, non-Hispanic) 

Please indicate your 
racial / ethnic status: 

 Hispanic 
 Native American 
 Asian / Pacific Islander 
 Other 
 Freshman Classification: 
 Sophomore 

 Junior 
 Senior 
 Graduate 
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Major (if one has not been declared; 
then state Undecided):  

 Who is your instructor for this        
course? 

 

 Are you taking this course online 
(WebCT)? 

 Yes  No 

 Yes  No  Do you have a computer at home? 

 
 0 
 1 
 2 - 4 
 5 - 9 

If yes, how many hours per week do 
you spend on the computer? 

 10 or More 
Are you currently employed?  Yes  No 
If yes, then do you use a computer to 
do your work? 

 Yes  No 

 

How often do you use the following?  

 Please use the scale below to assist you in answering these statements.  

Never Once / year Once / month Once / week Daily 
1 2 3 4 5 

 

Categories:  

 
How often do you use the Internet (Internet 
Explorer, Netscape, etc.) 

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      

How often do you use the Electronic mail (e-
mail, bulletin boards, etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 
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How often do you use the Word Processing 
Software (WordPerfect, Word, AppleWorks, 
etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      

How often do you use the Spreadsheet Software 
(Lotus, Excel, AppleWorks, etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      

How often do you use the Presentation Software 
(PowerPoint, AppleWorks, etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      
How often do you use the Database Management 
Systems (dBase III, Access, AppleWorks,etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      

You have completed the Computer Technologies Survey. Please click on the "Submit" 
button; so that your responses to the questions can be recorded in my database. Again, 
thank you for participating in the survey. 

Patrick Logue 

 Submit 
 

This survey was constructed and modified by Patrick Logue from the following 
resources:  

1. Kinzie, M.B., Delcourt, M.A.B., & Powers, S.M. (1994). Computer technologies:  

Attitudes and self-efficacy across undergraduate disciplines. Research in 

                  Higher Education, 35(6), 745-768.  
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Computer Technologies Survey 
 

Please provide the last 4 digits of your 
student ID:  

 
Part One: Attitudes Toward Computer Technologies 

 
This part of the survey has 19 statements that measure an individual’s attitudes 

toward the use of computer technologies. After reading each statement, please indicate 
the extent to which you agree or disagree by selecting the appropriate radio button. Please 
use the scale below to assist you in answering these statements. Please respond to all 
statements. There are no correct or incorrect responses. 

 

Strongly Disagree Disagree Not Sure Agree Strongly Agree 
1 2 3 4 5 

1. I don't have any use for computer 
technologies on a day-to-day basis. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
2. Using computer technologies to 

communicate with others over a 
network can help me to be more 
effective in my job. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      

3. I am confident about my ability to 
do well in a course that requires me 
to use computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

4. Using computer technologies in my 
job will only mean more work for 
me. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

5. I do not think that computer 
technologies will be useful to me in 
my profession. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

6. I feel at ease learning about 
computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
7. With the use of computer 

technologies, I can create materials 
to enhance my performance on the 
job. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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8. I am not the type to do well with 
computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
9. If I can use word-processing 

software, I will be more productive. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
10. Anything that computer 

technologies can be used for, I can 
do just as well some other way. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

11. The thought of using computer 
technologies frightens me. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       

12. Computer technologies are 
confusing to me. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
13. I could use computer technologies 

to access many types of 
information for my work. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

14. I do not feel threatened by the 
impact of computer technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       

15. I am anxious about computers 
because I don't know what to do if 
something goes wrong. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

16. Computer technologies can be used 
to assist me in organizing my work. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       

17. I don't see how I can use computer 
technologies to learn new skills. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

       
18. I feel comfortable about my ability 

to work with computer 
technologies. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
 

19. Knowing how to use computer 
technologies will not be helpful in 
my future work. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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Part Two: Self-Efficacy for Computer Technologies - Electronic Spreadsheets  

This part of the survey has 7 statements about your confidence with electronic 
spreadsheets (Microsoft Excel). After reading each statement, please indicate the extent 
to which you agree or disagree by selecting the appropriate radio button. Please use the 
scale below to assist you in answering these statements. Please respond to all 
statements, even if you have not had a great amount of experience with a particular 
procedure or skill in electronic spreadsheets. There are no correct or incorrect responses.  

Your responses should reflect your current level of confidence with the activity 
described in each statement. For example:  

I feel confident… 

  Strongly 
Disagree 

Disagree Not Sure Agree Strongly 
Agree 

… Turning on a computer. 1 2 3  4 5 

If you select "Agree", you indicate that you have some degree of confidence in turning on 
a computer.  

I feel confident…. 

1. … Editing previous spreadsheet 
files. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
2. … Entering appropriate formulas 

for calculations in a spreadsheet. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
3. … Entering data in a spreadsheet. Strongly 

Disagree
Disagree Not 

Sure 
Agree Strongly 

Agree   
      

4. … Formatting the columns and 
rows in a spreadsheet. 

Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
5. … Naming the columns and rows 

in a spreadsheet. 
Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   

      
6. … Printing out the spreadsheet.  Strongly 

Disagree
Disagree Not 

Sure 
Agree Strongly 

Agree   
      

7. … Saving a spreadsheet file. Strongly 
Disagree

Disagree Not 
Sure 

Agree Strongly 
Agree   
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Excel Posttest 

 
Multiple Choice 
Identify the letter of the choice that best completes the statement or answers the question. 

 
  1.  Microsoft Excel is an electronic ______________. 
 

a. database 
b. spreadsheet 
c. word processor 
d. operating system 

 
 

 
  2.  Excel stores its documents as files called _______. 
 

a. notebooks 
b. worksheets 
c. workbooks 
d. Excel sheets 

 

 

 
 
        Figure 1-3 
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  3.  In Figure 1-3, item 3 is the _____. 
 

a. active cell 
b. name box 
c. formula 
d. worksheet 

 
 

 
  4.  In Figure 1-3, the cell reference A1 appears in the ____. 
 

a. cell bar 
b. formula bar 
c. name box 
d. active cell 

 
 

 
  5.  How many blank worksheets are available when a new workbook is created? 
 

a. One 
b. Two 
c. Three 
d. Four 

 
 

 
  6.  What is the intersection of a row and a column that forms a rectangle called? 
 

a. cell 
b. cell range 
c. table 
d. worksheet 

 
 

 
  7.  In Excel worksheets, columns are represented by ____. 
 

a. letters 
b. numbers 
c. windows 
d. cells 

 
 

 
  8.  Excel automatically________ text when you enter it into a cell. 
 

a. centers 
b. left-aligns 
c. right-aligns 
d. justifies 

 
 

 
  9.  The characters +, -, *, and / are examples of ____. 
 

a. formulas 
b. values 
c. arithmetic operators 
d. calculations 
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  10.  The expression used to calculate values displayed in a worksheet is called a(n) ____. 
 

a. equation 
b. formula 
c. operator 
d. relation 

 
 

 
  11.  An Excel formula must have a(n) ____ in front of it. 
 

a. equal sign 
b. colon 
c. plus sign 
d. sum sign  

 
 

 
  12.  To multiply cell A1 by cell C1, you would use the following formula: 
 

a. =A1/C1 
b. C1*A1   
c. A1*C1 
d. =A1*C1 

 
 

 
  13.  A group of worksheet cells are called________. 
 

a. Clusters 
b. Cells 
c. Columns 
d. Ranges 

 
 

 
  14.  What will happen if you press F2 or double-click a cell? 
 

a. Excel will start revision mode. 
b. Excel will recalculate the formula. 
c. Excel will start edit mode. 
d. The cell will become active. 

 
 

 
  15.  To complete a cell entry, press the ____ key. 
 

a. Edit 
b. Enter 
c. End 
d. Home 

 
 

 
  16.  What file extension does an Excel workbook have? 
 

a. .xls 
b. .doc 
c. .dbl 
d. .exe 
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  17.  Which of the following methods CANNOT be used to print a worksheet? 
 

a. Clicking the Print button on the Standard toolbar. 
b. Choosing the Print option from the File menu. 
c. Pressing [Ctrl]+[P]. 
d. Clicking the New button on the Standard toolbar. 

 
 

 
  18.  To delete cells and their contents, you select the range and then choose the ____  
         command on the Edit menu. 
 

Eliminate a. 
Erase b. 

c. Delete 
d. Remove 

 
 

   
  19.  What is the result of the expression =50/(10*5)? 
 

a. 50 
b. 25 
c. 1 
d. 1/5 

 
 

 
  20.  What is the value of the expression =3+4*5? 
 

a. 60 
b. 35 
c. 23 
d. -5 

 
 

 
  21.  Which toolbar is used to change the font style and the font size? 
 

a. AutoText 
b. Formatting 
c. Standard 
d. WordArt 

 
 

 
  22.  Values in a range are added and then divided by the number of cells in the range by the 

       ___________ function. 
 

a. MAX 
b. SUM 

AVERAGE c. 
d. SQRT 
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  23.  You select the ____ print orientation if you want your worksheet to print so that the printed  
         page is wider than it is tall. 
 

a. natural 
b. landscape 
c. portrait 
d. basic 

 
 

 
  24.  According to the order of precedence in Excel: 
 

a. Excel performs  multiplication, then division, then 
exponentiation, then addition, then subtraction. 

b. Excel performs multiplication, then exponentiation, 
then division, then addition, then subtraction. 

c. Excel performs exponentiation, then multiplication, 
then division, then subtraction, then addition. 

d. Excel performs exponentiation, then multiplication, 
then division, then addition, then subtraction. 

 
 

 
  25.  Put the following steps for selecting a nonadjacent range of cells in the proper order: 

 
1. Select an adjacent range of cells. 
2. With the Ctrl key still pressed, continue to select other cell ranges until all of the  
    ranges are selected. 
3. Release the mouse button and the Ctrl key. 
4. Press and hold the Ctrl key, and then select another adjacent cell range. 

 
a. 1, 4, 3, 2  
b. 1, 4, 2, 3 
c. 2, 1, 3, 4 
d. 2, 1, 4, 3 

 
 

 
  26.  What type of operation does the formula “C9/B10” use? 
 

a. exponentiation 
b. multiplication 
c. division  
d. fraction 

 
 

 
  27.  The rules for an Excel function that specify the order in which you must type the parts of the  
         function and where to place punctuation is called its ____. 
 

a. operation 
b. syntax 
c. argument 
d. value 
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  28.  The part of an Excel function that specifies the values that Excel must use for calculation,       
                           or the cell references Excel must include in the calculation is called its ____. 
 

a. operator 
b. syntax 
c. argument 
d. function 

 
 

 
  29.  What is a built-in formula in Excel called? 
 

a. Function 
b. Expression 
c. Operation 
d. Syntax 

 
 

 
  30.  The ____ function calculates the smallest value in a set of numbers. 
 

a. MIN 
b. MAX 
c. SMALLEST 
d. LEAST 

 
 

 
  31.  A function that determines whether a condition is true or false is called a(n) ____ function. 
 

a. Relational 
b. Comparative 
c. Logical 
d. Operational 

 
 

 
  32.  The ____ function returns the value TRUE if all arguments are true, and FALSE if one or  
         more arguments is false. 
 

a. OR 
b. AND 
c. FALSE 
d. NOT 

 
 

 
  33.  A(n) ____ operator checks whether two expressions are equal, whether one is greater than  
           another, and so forth. 
 

a. relational 
b. equality 
c. logical 
d. comparison 
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  34.  The ____ operator checks if the value in a given cell is greater than or equal to the value in  
         another cell. 
 

a. < 
b. > 
c. >= 
d. <> 

 
 

 
  35.  To determine the square root of a number, you would use which Excel function: 
 

a. ABS 
b. SQRT 
c. MIN 
d. AVERAGE 

 
 

 
  36.  The TODAY function is an example of a(n) ____ function. 
 

a. Calendar 
b. Date & Time 
c. Annual 
d. Daily 

 
 

 
  37.  The date functions use your computer's internal ____ to return a value. 
 

a. calculator 
b. matrix 
c. cache 
d. clock 

 
 

 
  38.  You can use the ____ handle to copy a format from one cell to another. 
 

a. fill 
b. copy 
c. pull 
d. edit 

 
 

 
  39.  By default, Excel names the workbook as __________ until you save it with a new name. 
 

a. Workbook1 
b. Worksheet1 
c. Book1 
d. Sheet1 
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  40.  The AutoSum (Σ) function is available via a(n): 
 

a. option in the Tools menu 
b. option in a shortcut menu 
c. button in the Formatting toolbar 
d. button in the Standard toolbar. 
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Excel Posttest 
Answer Section 

 
MULTIPLE CHOICE 

 
    1. ANS: B REF: EX 4 

 

    2. ANS: C REF: EX 5 

 

    3. ANS: A REF: EX 6 

 

    4. ANS: C REF: EX 6 

 

    5. ANS: C REF: EX 9 

 

    6. ANS: A REF: EX 6 

 

    7. ANS: A REF: EX 7 

 

    8. ANS: B REF: EX 14 

 

    9. ANS: C REF: EX 14 

 

  10. ANS: B REF: EX 14 

 

  11. ANS: A REF: EX 14 

 

  12. ANS: D REF: EX 15 

 

  13. ANS: D REF: EX 23 

 

  14. ANS: C REF: EX 34 

 

  15. ANS: B REF: EX 34 

 

  16. ANS: A REF: EX 32 

 

  17. ANS: D REF: EX 38 

 

  18. ANS: C REF: EX 31 

 

  19. ANS: C REF: EX 16 

 

  20. ANS: C REF: EX 32 

 

  21. ANS: B REF: EX 33 

 

  22. ANS: C REF: EX 34 

 

  23. ANS: B REF: EX 40 

 

  24. ANS: D REF: EX 15 (Session 1.1: Entering Data into a Worksheet) 
 TOP: Critical Thinking  

 

  25. ANS: B REF: EX 24 (Session 1.2: Working with Ranges)  
 TOP: Critical Thinking  

 

  26. ANS: C REF: EX 15 (Session 1.1: Entering Data into a Worksheet) 
 TOP: Critical Thinking  

 

  27. ANS: B REF: EX 53 

 

  28. ANS: C REF: EX 53 

 

  29. ANS: A REF: EX 53 

 

  30. ANS: A REF: EX 54 

 

  31. ANS: C REF: EX 82 

 

  32. ANS: B REF: EX 78 

 

  33. ANS: D REF: EX 61 

 

  34. ANS: C REF: EX 61 

 

  35. ANS: B REF: EX 61 

 

  36. ANS: B REF: EX 61 

 

  37. ANS: D REF: EX 61 
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  38. ANS: A REF: EX 77  
   (Session 2.2: Working with Financial Functions) 

 TOP: Critical Thinking (case-based) 

 

  39. ANS: C 

 

  40. ANS: D 
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DEMOGRAPHIC SURVEY 
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Demographic Survey 
 
Please respond to each of the following items: 
 
Age:  
Sex:  Male  Female 

 African – American (Black) 
 Caucasian (White, non-Hispanic) 

Please indicate your 
racial / ethnic status: 

 Hispanic 
 Native American 
 Asian / Pacific Islander 
 Other 
 Freshman Classification: 
 Sophomore 

 Junior 
 Senior 
Graduate 

Major (if one has not been declared; 
then state Undecided):  

  Do you have a computer at home?  Yes  No 

 0 
 1 

If yes, how many hours per week do 
you spend on the computer? 

 2 - 4 
 5 - 9 
 10 or More 

 Are you currently employed?  Yes  No 
 If yes, then do you use a computer to   
do your work? 

 Yes  No 

 
 
 
 
 
 
 
 
 
 

334 



 Texas Tech University, Patrick F. Logue, May 2007  

 How often do you use the following?  

 Please use the scale below to assist you in answering these statements.  

Never Once / year Once / month Once / week Daily 
1 2 3 4 5 

 

Categories:  
Internet (Internet Explorer, Netscape, etc.) Never Once 

/ 
year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      
Electronic mail (e-mail, bulletin boards, etc.)  Never Once 

/ 
year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      
Word Processing Software (WordPerfect, Word, 
AppleWorks, etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      
Spreadsheet Software (Lotus, Excel, 
AppleWorks, etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      
Presentation Software (PowerPoint, 
AppleWorks, etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 

      
Database Management Systems (dBase III, 
Access, AppleWorks,etc.)  

Never Once 
/ 

year 

Once 
/ 

month 

Once 
/ 

week

Daily 
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WEB USABILITY SURVEY – ATTITUDES TOWARD 

THE SCREEN DESIGN TREATMENT 
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Part Three: Attitudes Toward the Screen Design Treatment 

This part of the survey has 17 statements that measure your feelings and attitudes toward 
the Microsoft Excel screen design treatment that you just completed. After reading each 
statement, please indicate the extent to which you agree or disagree by selecting the 
appropriate radio button. Please use the scale below to assist you in answering these 
statements. Please respond to all statements. There are no correct or incorrect responses. 

Strongly Disagree Disagree Not Sure Agree Strongly Agree 
1 2 3 4 5 

 

1. I learn a great deal of 
information about Microsoft 
Excel from this web site. 

Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      
       
2. The instruction in the web 

site was very effective. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      

       
3. The topics taught were too 

difficult. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      

       
4. The topics taught were too 

easy. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      

       
5. The web site prepared me for 

the test. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      
       
6. I put a lot of effort into 

studying Microsoft Excel. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      
       
7. I enjoyed studying Microsoft 

Excel. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    
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8. The information about 

Microsoft Excel was 
presented in an easy to use 
format. 

Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      

       
9. I would prefer to study this 

material on a computer rather 
than on paper? 

Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      
       
10. The use of computer 

generated presentations 
makes my learning more 
enjoyable and exciting. 

Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      

       
11. The computer screen was 

enjoyable to read. 
Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      
       
12. The computer screens were 

very helpful to me in 
learning the information 
about Microsoft Excel. 

Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      

       
13. Lectures using advanced 

media are likely to aid my 
understanding and study. 

Strongly 
Disagree

Disagree Not Sure Agree Strongly 
Agree    

      
       
14. Do you prefer online learning 

over traditional classroom? 
 Yes  No  Sometimes 

       
15. Do you enjoy the challenge 

of learning a new computer 
application? 

 Yes  No  Sometimes 

       
16. Do you prefer to do most of 

your work on a computer? 
 Yes  No  Sometimes 

       
17. Do you prefer to do most of 

your work with pen and 
paper? 

 Yes  No  Sometimes 
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APPENDIX E 

DR. KINZIE’S PERMISSION TO MODIFY THE COMPUTER 

TECHNOLOGIES SURVEY FOR THIS RESEARCH STUDY 
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Patrick-- 
 
You have my permission to use the survey as indicated.  Good luck with your 
dissertation!  We would appreciate receiving copies of your work when it has been 
completed, if this is possible.   
 
Best wishes, 
 
Mable Kinzie 
 
 
Mable B. Kinzie, Ph.D. 
Associate Professor, Instructional Technology 
Curry School of Education 
University of Virginia 
P. O. Box 400265 
Charlottesville, VA 22904-4265 
Phone: 434-924-0835 
FAX: 434-924-1384 
e-mail: kinzie@virginia.edu 
 
 
At 04:22 PM 10/30/2006, Logue, Patrick F wrote: 
 
Dr. Delcourt and Dr. Kinzie: 
  
My name is Patrick Logue. I am a doctoral student at Texas Tech University – major 
EDIT (Instructional Technology). I’m about to begin my dissertation. I would like to use 
your Computer Technology Survey for part of my dissertation. Attach to this email is a 
modified online version of your survey. You will notice that I am concentrating on 
spreadsheets in the SCT scale. Listed below is my abstract and research questions for my 
dissertation. May I have your permission to use your survey – Computer Technology 
Survey – in my dissertation? 
   
Sincerely, 
   
Patrick Logue 
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APPENDIX F 

COURSE TECHNOLOGY’S LETTER STATING 

TESTBANK IS RELIABLE 
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Hello, 
 
I just wanted to let you know the results of our Quality Control team. 
 
Our team had tested 3,000 questions for the NP Office First Course Second Edition, and 
within 3,000 questions there was only 5% of material that needed to be changed – the 
average for spot checking questions of this caliber can be up to 10%. Needless to say, we 
are very impressed with 5% of 3,000 questions needing changes, and I’m sure that you 
will be as well. 
 
I hope you found this information helpful! 
 
Best, 
 
Shana Rosenthal
Associate Product Manager
25 Thomson Place
Boston, MA 02210

 
From: Patrick Logue [mailto:plogue@spc.cc.tx.us]  
Sent: Wednesday, February 15, 2006 12:10 PM 
To: Rosenthal, Shana (Course) 
Cc: McCallon, Jamie (Delmar) 
Subject: RE: Letter  
 
Shana, 
 
Thank you for the information. For the time being, I have not found any incidents of 
errors in the questions or its choices. Yes, I would like to know what your Quality 
Assurance Group has found on the Excel Test banks for Chapter 1-4. 
 
This information is very helpful to me. 
 
Again, thank you for your time and providing this information to me. 
 
Patrick Logue 
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From: Shana.Rosenthal@thomson.com [mailto:Shana.Rosenthal@thomson.com]  
Sent: Wednesday, February 15, 2006 10:20 AM 
To: plogue@spc.cc.tx.us 
Cc: Kathy.Finnegan@thomson.com; joy.stark@thomson.com; 
jamie.mccallon@thomson.com 
Subject: RE: Letter  
 
Good Morning, 
 
Our Test bank questions are written by well trained authors, and then copyedited 
afterwards, to catch any errors along the way. It is certainly our responsibility to make 
sure that our products and their supplements do not have any errors and we take more 
steps than anyone else in the industry to make sure our products show the most accurate 
and up to date information.  However, there are surely times when things are missed, or 
circumstances are out of our control.  Have you found any specific examples in which 
you have found an error either in the question/answer portion or in the page reference 
portion of the question? If so, please do let me know what specific examples you have 
found, and we will move forward from there. 
 
We currently have the Excel Test banks of Chapters 1-4 in our Quality Assurance Group 
to spot check these banks. We should have the results of this back on the 22nd. If you 
would like to know what, if anything we have found, I would be more than happy to pass 
this information onto you. 
 
I feel quite confident that we provide a high caliber of questions and page references, and 
we test and edit these questions along the way; more so than any other textbook company 
in the business.  
 
Unfortunately, we do not provide the question difficulty per question; instead, we provide 
the page reference per question, as we have received feedback that this is more helpful to 
a larger scale of customers. 
 
Thank you. 
Best, 
 
Shana Rosenthal
Associate Product Manager
25 Thomson Place
Boston, MA 02210
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From: McCallon, Jamie (Delmar)  
Sent: Friday, February 03, 2006 2:17 PM 
To: Stark-Vancs, Joy (Course) 
Subject: FW: Letter  
 
Hey Joy,  
 
Can you take a look at this professor’s questions below  
 
Thanks so much! 
 

Ms. Jamie McCallon 
Field Sales Rep 
Thomson Learning 
Career and Professional Group 
Cell: (806) 535-4350 
Voice Mail: (800) 998-7498 Ext. 4795 
Email: jamie.mccallon@thomson.com 
Customer Support: (800) 648-7450 
Order Fulfillment: (800) 354-9706 
www.delmarlearning.com 
www.course.com 
www.thomson.com/learning  

 
From: Patrick Logue [mailto:plogue@spc.cc.tx.us]  
Sent: Friday, February 03, 2006 12:37 PM 
To: McCallon, Jamie (Delmar) 
Subject: Letter  
 
Jamie, 
 
As you know, we are using the following textbook for our COSC 1401 – Introduction to 
Computer Science class – 
 

“New Perspectives: Microsoft Office 2003 - First Course - Second Edition” - Course 
Technology  – ISBN: 0-619-26808-5  
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I have been using the Exam View to generate my quizzes and exams. I was wondering if 
Course Technology has any information in regards to the reliability and the validity of the 
individual test questions, which are stored in the test bank. Also, can the company 
indicate the level of difficulty of each test question? I’m mostly interested in the 
Microsoft Excel test questions. 
 
Any information about the reliability and validity of the test questions would be 
appreciated. 
 
 
Thank you, 
 
Patrick Logue    
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Consent Form 
 
I hereby give my consent for my participation in the study entitled: Understanding the 
Effects of Presentation Modality and Feedback on Student Learning and Computer Self-
Efficacy. I understand that the person responsible for this study is: Patrick Logue (phone: 
806-747-0576 ext. 4669; email: plogue@southplainscollege.edu) under the supervision of 
Dr. Nancy Maushak of the College of Education at Texas Tech University. 
 
The purpose of this study is to examine the relationship of presentation modality with or 
without feedback (checking for understanding) within the instructional material and its 
effects on students’ computer self-efficacy, retention, and achievement. Your 
participation in this study will contribute to a better understanding of how these variables 
affect student learning.  
 
The procedure for this study is to complete each part of study, which includes a 
Computer Technologies Survey, demographic survey, participation in an assigned screen 
design treatment, a Microsoft Excel posttest, a Computer Technologies Survey post 
survey, and a Web Usability Survey. The administrator of the study, Patrick Logue, will 
distribute, collect, and analyze the data from the test and surveys.  
 
The participation in this study is completely voluntary and the participants may stop their 
participation at anytime. Only Patrick Logue will see your answers. Individual’s 
responses will not be identified because the survey and the test will not contain any 
information that can be used to identify any particular student. Furthermore, all of the 
data will be analyzed and summarized so that individual responses will not be identified.  
 
Patrick Logue has agreed to answer any inquires that the participants may have in regards 
with the procedures and has informed me that I may contact the Texas Tech University 
Institutional Review Board for the Protection of Human Subjects by writing to them in 
care of the Office of Research Services, Texas Tech University, Lubbock, Texas 79409, 
or by calling 806-742-3884. I understand that there are no monetary gains awarded for 
participating in this study and that my participation or not participating in this study will 
not affect my grade in this course. There are no known risks with participating in this 
study. I understand that I may discontinue this study at any time I choose without penalty.  
 
 
Signature of participant:     Date: 
 
 
____________________________________  ________________________ 
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	This explanatory research design was used to determine whether the participants’ performance on a Microsoft Excel test was related (covaried) with their pre-self-efficacy toward spreadsheets after being exposed to the treatments. The objective of this research question was to explain the association between these two dependent variables (pre-self-efficacy toward spreadsheets and performance on a Microsoft Excel test) and if their relationship was significant by the treatment, which could affect the relationship between these two variables. It was assumed in this study that if a participant scored high on one scale (the pre-self-efficacy toward spreadsheets scale), then he or she should score high on the other scale (Microsoft Excel test) (Creswell, 2005). 
	The correlation coefficient can determine if there was a relationship or an association between these two dependent variables. Correlation coefficients are best used to measure the degree and direction (positive or negative) of the relationship between these two variables (Creswell, 2005; Gall, Gall, & Borg, 2003). The correlation coefficient enables the researcher to describe in mathematical terms the strength of the relationship between two variables (e.g., student self-efficacy toward spreadsheets and student performance on a Microsoft Excel test). The correlation coefficient is +1.00 if the relationship between the two variables is perfectly positive (for each increment in one variable there is a corresponding increment in the other). If the relationship between the variables is perfectly negative, it is a -1.00. If there is no relationship, the coefficient will be 0. If the two variables are somewhat related, the coefficients will have a value between 0 and 1.00 (for a positive relationship) or between 0 and -1.00 (for a negative relationship). The correlation coefficient is a precise way of stating the degree to which one variable is related to another and the direction of the relationship (positive or negative) (Gall, Gall, & Borg, 2003).

