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ABSTRACT 
 
 

Computer-based or web-based software training has become an increasingly 

popular training model in which animated demonstrations are used for instructions and 

simulations for practices. However, research studies on their effectiveness are very 

limited and the findings are inconsistent.  This research study investigated the effects 

of presentation modality of animated demonstrations and practice strategy on 

undergraduate students’ achievement in learning web design with Microsoft FrontPage 

2003 in a computerized environment.     

A 3 x 2 factorial experimental design was used in this study, with presentation 

modality and practice strategy as the two between-subjects independent variables. The 

instructions in animated demonstrations and practice simulations were presented in 

three modalities: 1) audio, 2) text, and 3) dual (a combination of text and audio). Two 

practice strategies were designed to help students practice what they had learned from 

the animated demonstrations: practice with program-controlled help, in which 

instructional hints were automatically provided, and practice with user-controlled help, 

in which no instructional hints were provided unless students seek assistance by 

clicking a help button. The dependent variables consisted of a retention test 

immediately after the training and a transfer test two days after the training.  

 Participants were 123 undergraduate students from a large public research 

university in the southwest of the United States.  They were randomly assigned to one 

of the six experimental treatment groups. The results of the experimental study 
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revealed significant difference in the practice strategy factor. Students who practiced 

with user-controlled help had significantly better transfer performance than those who 

practiced with program-controlled help. However, there was no significant difference 

in the retention performance. No main effect was observed for the presentation 

modality factor and no significant interaction was detected between the two factors.  
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CHAPTER I 
 

INTRODUCTION  
 
 

With the widespread use of computers in the workplace and the emergence of 

numerous software programs, computer users are confronted with an increasing 

demand to learn a greater variety of skills, which results in greater demand for 

software training (Van Merrienboer, 2000). According to the latest survey report from 

The American Society for Training and Development (Sugrue & Rivera, 2005), 

information technology was one of the top three training areas for the large Fortune 

500 companies and public section organizations. Seventy-five percent of technology-

based training was online and 75 percent of online training was self-paced.  

Traditional software application tutorials, training manuals, and online help are 

usually composed of step-by-step static demonstrations with text-only, or a 

combination of text and illustrations. The advancement of computer technology 

enables instructional designers and software trainers to incorporate animated 

demonstrations into instructional materials for computer-based or online software 

training.  

Animated Demonstrations 
 

Animated demonstrations are defined as “on-screen playbacks of correct 

interface procedures” (Atlas, Cornett, Lane, and Napier, 1997). Compared to pictorial 

instructions, animated demonstrations more closely resemble watching a live 
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demonstration of procedures performed by an invisible expert. Users are able to not 

only quickly identify the graphical objects but also immediately relate results with an 

interface action. Therefore, animated demonstrations were assumed to be a fast way 

for users to learn by watching and then generalize the demonstrated procedures to 

other tasks (Palmiter & Elkerton, 1993).  

Animated demonstrations are widely used in computer-based and online 

software application learning provided by software companies or training 

corporations. For example, on the website of Microsoft Office Online 

(http://office.microsoft.com/en-us/default.aspx), which is conveniently linked from the 

help system in Microsoft Office products, there is an office demo showcase. Users can 

find animated demonstrations for almost all Microsoft Office products. You can also 

try or purchase self-paced online training courses for most Adobe products, in which 

animated demonstration is used as an instructional strategy 

(http://www.adobe.com/training/).  

Presentation Modality 
 

Although animated demonstrations are extensively used in software 

application instructions, there is a lack of established guidelines for designing and 

developing these instructional materials for effective and efficient learning. Two 

recent lines of research, Cognitive Load Theory (Sweller, 1988; 1994; 1999; Sweller, 

Van Merrienboer, & Paas, 1998) and the cognitive theory of multimedia learning 

(Mayer, 2001), have developed several guidelines for designing multimedia 



Texas Tech University, Chaohua Ou, May 2008 

  3   

instructions based on the theory of human cognitive architecture and the findings of a 

large number of experiments. Two major guidelines focused on how to present visual 

and auditory information in multimedia instructions so that learners’ limited working 

memory could be employed as efficiently as possible: 1) modality effect: verbal 

information for a picture or animations should be presented via auditory means instead 

of visually; 2) redundancy effect: unnecessary or redundant sources of information 

should be omitted from the instructional materials if they provide similar information 

in a different form.  

The application of these two guidelines has demonstrated that they result in 

less cognitive load, more effective and efficient learning process, and better learning 

performance (see Mayer, 2001; Sweller et al., 1998, for overviews). A recent meta-

analysis on modality effect (Ginns, 2005) also indicated that significant overall 

modality effect can be found across a broad range of instructional materials, age 

groups, and outcomes. However, none of the 43 studies included in this meta-analysis 

was related to software training. In addition, the results of four studies teaching non-

technical subjects indicated that modality effect may disappear or reverse when 

learning is self-paced. Some research studies also indicate that instructional materials 

that are redundant for experienced learners and so best eliminated, are essential for 

novice learners to understand the instructions (McNamara, Kintsch, Songer, & 

Kintsch, 1996; Kalyuga, Chandler, & Sweller, 1998; Yeung, Jin, & Sweller, 1998). 

Therefore, some researchers (Tabbers, Martens, & Van Merrienboer, 2004) 

have reservations about the generalizability of these guidelines for the following 
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reasons: 1) these studies were all controlled laboratory experiments; 2) the multimedia 

instructions in these studies taught subjects from technical domains such as 

mathematics, science, and engineering; and 3) the instructions were usually system-

paced.  In this case, it is necessary to investigate whether modality and redundancy 

effects should be applied to animated demonstrations in self-pace software training.  

Practice 
 

Simulation is often used for practice in computer-based or online software 

training. It allows learners to interact with the simulation in a similar way as they do 

with the real software application, using mouse and keyboard inputs. The difference is 

that simulations usually have predetermined paths and learners would not be able to 

proceed if they fail to follow the paths. Learner support is necessary in this case to 

make sure that learners are able to complete the practice successfully. Program-

controlled help and user-controlled help are often used in simulations for practice. 

Program-controlled help provides learners with hints and failure captions. The hints 

are instructions guiding learners step by step through the practice. If they fail to follow 

the instructions, they will be reminded immediately by failure captions what they are 

supposed to do. Thus this type of simulation with program-controlled help is called 

guided simulation. On the other hand, user-controlled help does not provide learners 

with any guidance unless they need to seek help. The empirical studies on using 

simulations for practice in software training are very limited and the results are not 

consistent (Chen, 2001; Sukhai, 2005). Therefore, studies need to be conducted to 

determine which type of practice will facilitate software application learning.  
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Statement of the Problem 
 

Computer-based or online software training has become a popular training 

model in both corporations and educational institutions due to its flexibility to 

accommodate learners’ time schedule. Animated demonstration is a major 

instructional strategy in this type of training model. However, research studies on the 

effectiveness of animated demonstrations in software training are very limited and the 

findings are inconsistent.  Therefore, there are no established guidelines for designing 

animated demonstrations for effective software training.  

Modality effect and redundancy effect has been accepted as two guidelines for 

presenting verbal information in multimedia instructions in general. However, it is still 

questionable whether the guidelines can be generalized to designing animated 

demonstrations for self-paced software training. Empirical studies are needed to find 

out which presentation modality would optimize the learning process and yield the 

best learning outcome.  

While animated demonstration becomes a popular instructional tool in 

software training, simulation has been extensively used for practice as it allows 

learners to actually perform activities in a context that is similar as the real software 

program. However, studies on the effectiveness of simulation for practice in software 

training have been rare and it remains unclear which type of practice, practice with 

program-controlled help and practice with user-controlled help, would be more 

effective. Further study is needed to generate more conclusive evidence on how they 
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affect software training so that guidelines could be established for designing effective 

practices for software training.    

Purpose of Study 
 

The purpose of this study was to explore the effects of presentation modality in 

animated demonstrations and practice strategy on undergraduate students’ 

achievement in software training. The verbal information in animated demonstrations 

was presented in three modalities: audio, text, and dual (a combination of text and 

audio). Two types of practice strategies were used in the training: practice with 

program-controlled help and practice with user-controlled help. The effects were 

measured by students’ retention performance and transfer performance in software 

application learning. The objective of this research was to provide empirical evidence 

on how to design effective software training by using animated demonstrations and 

simulations.  

Research Questions 
 

The following research questions were addressed in this study: 

1. What effect does presentation modality in animated demonstrations have on 

undergraduate students’ achievement on learning Microsoft FrontPage? 

2. What effect does practice strategy have on undergraduate students’ 

achievement on learning Microsoft FrontPage? 

3. Is there an interaction between presentation modality in animated 

demonstrations and practice strategy on undergraduate students’ achievement 
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on learning Microsoft FrontPage? 

Hypotheses 
 

Based on the above research questions, the following hypotheses have been 

developed:  

 Hypothesis 1: Students who receive audio instruction will have better retention 

and transfer performance than those who receive text and dual instructions on learning 

Microsoft FrontPage. 

 Hypothesis 2: Students who practice with user-controlled help will have better 

retention and transfer performance than those who practice with program-controlled 

help on learning Microsoft FrontPage. 

 Hypothesis 3: There will be a significant interaction presentation modality and 

practice strategy on students’ retention and transfer performance on learning Microsoft 

FrontPage. 

Significance of the Study 
 
 Software applications are generally taught by textbook and on-site instructors 

with the use of a textbook. Computer technology and the Internet have made possible 

a convenient and cost-saving learning model: computer-based or online self-paced 

software training in which animated demonstration is used for instruction and 

simulation for practice. This model is widely used by educational institutions, 

government agencies, industry, and workplaces for their employee training. Despite 

the popular acceptance and increasing enthusiasm for this model, no definite design 
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guidelines have been empirically established. The designing and developing of 

animated demonstrations and simulations for software training is expensive and labor-

intensive. To ensure a return on the investment of time and cost, instructional 

designers should be informed of guidelines for effective design and development. 

Therefore, it is the objective of this study to collect data that will establish empirical 

evidence on the effectiveness of software application learning through animated 

demonstrations and simulations. The results of the study will provide instructors, 

instructional designers, and corporate trainers with theoretical and practical 

implications for designing and developing effective software training.   

Limitations of the Study 
 
 One of the limitations in this study may be that the participants were 

undergraduate students only. People at different age from different walks of life may 

need to learn some software program. However, it is hoped that the research findings 

from this type of learners could have implications for instructional designers and 

software trainers since people learning a new software program may encounter similar 

challenges and go through similar learning process. 

 Another limitation could be that the study was carried out in a controlled 

laboratory environment, which may be somewhat different from a real-life learning 

setting.  
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Generalizability 
 

The participants in this study were undergraduate students from a computer 

applications class in a large south-western university at the United States. They were 

in different majors. However, none of them was from the major of computer sciences. 

Most of them were in their first or second year of study at the university. It may be 

concluded that the general findings are appropriate to similar types of students in 

similar higher educational institutions.  

Definition of Terms 
 

Animation: Animation refers to a simulated motion picture depicting 

movement of drawn (or simulated) objects. It has three main features: (1) picture – an 

animation is a kind of pictorial representation; (2) motion – an animation depicts 

apparent movement; and (3) simulated – an animation consists of objects that are 

artificially created through drawing or some other simulation method (Mayer & 

Moreno, 2002). 

Animated demonstration: A demonstration using animations to show learners 

how to perform procedures step by step in order to complete a task or tasks.  

Cognitive load: Cognitive load is a construct representing the load that 

performing a particular task imposes on the cognitive system. It can be conceptualized 

as mental load and mental effort. Mental road refers to the load imposed by a task 

while mental effort refers to the amount of cognitive capacity or resources that are 

actually allocated to accommodate the task demands.   
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Multimedia learning: Multimedia refers to the presentation of materials using 

both words and pictures. Multimedia learning is a process of information acquisition 

in which multimedia messages are information delivery vehicles or knowledge 

construction in which multimedia messages are aids to sense making (Mayer, 2001). 

Modality effect: When visual information is used in multimedia instructions, a 

written explanatory text should be replaced with a spoken explanatory text. The 

multimodal presentation reduces extraneous cognitive load because it uses both the 

visual and auditory processor of working memory (Sweller et al., 1998). 

Redundancy effect: If multiple sources of information used in multimedia 

instructions are self-contained and can be used without reference to each other, they 

should be replaced with one source of information to reduce extraneous cognitive load 

caused by unnecessarily processing redundant information (Sweller et al., 1998). 

Simulation: In the context of education, simulation is a model of some 

phenomenon or activity that learners learn about through interaction with it. It does 

not simply replicate a phenomenon or an activity. It may simplify some details or 

features or add elements not present in the real world to make complex phenomena or 

procedures easier and more comprehensible (Alessi & Trollip, 2001). In this study, 

students learn a software application by interacting with simulations the way they 

could interact with the real software application, using mouse and keyboard inputs. 

However, some learning support not available in the real program, such as hints, 

failure captions, or user-controlled help, is provided in simulations to facilitate 

learning.  
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Working memory: Working memory is also known as the short-term 

memory, in which concepts from long-term memory will be activated to make sense 

of the incoming information. There are limits to how much information can be held in 

working memory at one time and for how long information may be retained there 

unless something is done to increase capacity or duration (Driscoll, 2000). 
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CHAPTER II  
 

LITERATURE REVIEW 

 
This chapter provides the theoretical foundation on which this study is 

grounded. A review of literature in the following four areas is presented: 1) 

information processing and multimedia learning; 2) presentation modality in 

multimedia learning; 3) research on animated demonstrations in software training; 4) 

research on simulations as practice in software training. 

Information Processing and Multimedia Learning 
 

Information received by the human processing system undergoes a series of 

transformations until it remains permanently in the memory. This process is called 

information processing (Dricscoll, 2000). Most models of cognitive information 

processing can be traced to Atkinson and Shiffrin’s (1968) stage model theory, which 

proposed memory consisted of a sensory memory, short-term memory (STM), and 

long-term memory (LTM). Information is processed as it passes from one stage of 

memory to the next. These models agree on two aspects that are relevant to 

multimedia learning: 1) working memory has limitations in capacity and duration in 

processing information. Multimedia learning theories are generally based on these two 

assumptions in cognitive information processing.  

Sensory memory is the first stage of information processing and it is associated 

with senses such as vision and hearing. When sensory receptors are activated by 
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stimuli, the information is transmitted to the central nervous system and selected for 

further processing. Short-term memory (STM) is also known as working memory 

(Atkinson & Shiffrin, 1968, 1971). This is the stage at which information is rehearsed, 

interpreted, and integrated with previously learned concepts stored in the LTM. It 

holds a limited amount of information for a limited amount of time. Only seven 

(Miller, 1956) or five (Simon, 1974) pieces of information can be processed at one 

time and unrehearsed information will be lost from STM in about 15 to 30 seconds. In 

contrast to working memory, long-term memory (LTM) can hold unlimited number of 

elements in the form of hierarchically organized schemas, which provide a mechanism 

for knowledge organization and storage. In order to construct schemas, information 

must be processed in working memory. Therefore, working memory serves as the 

gateway between the external world and the cognitive structure in LTM.  

Another aspect of working memory that is relevant to multimedia learning is 

the existence of separate systems for processing modality-specific inputs. Modern 

development of working memory theory indicates that working memory consists of 

multiple, partially-independent processors. For example, a major assumption of Dual 

Coding Theory (Paivio, 1971, 1986, 1991) is that cognition often involves the 

activation of two separate coding systems for processing and storing information: the 

verbal or linguistic system and the nonverbal or imagery system. While these two 

systems can process information separately and independently, referential links 

between them permit cross-code interaction. The linkage between memory codes 

enables learners to use information in one code to activate and retrieve information in 
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the other code. A logical assumption of DCT is that learners remember better when 

information is encoded verbally and nonverbally than when information is encoded in 

only one code.  

Baddeley’s multiple component theory of working memory (Baddeley, 1992) 

proposes that working memory consists of a central executive that moderates 

information storage and processing in two independent “slave” systems. The Visual-

Spatial SketchPad processes visual and spatial information, and the Phonological Loop 

processes acoustic and verbal information.  The use of both input systems can expand 

the effective size of the working memory. Evidence for this claim can be found in 

Penney’s (1989) review of research studies on verbal learning. She found that recall 

was higher in short-term memory tasks when words were presented in two modalities 

rather than one. She attributes the observed modality effect to two streams that have 

different properties and process information in different ways. Written words are 

encoded in the P (Phonological) or visual code, while spoken words are encoded in the 

A (Acoustic) code as well as the P code. The phonological store, a subsystem of the 

Phonological Loop, preserves an acoustical memory code for at least a minute, which 

boosts recall of auditory items relative to visual items. Overall, these theories of 

working memory agree on the assumption that humans have separate systems 

processing modality-specific information. Presenting information in dual modalities 

rather than one results in a more efficient use of working memory because its 

resources are utilized optimally.  
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Presentation Modality in Multimedia Learning  
 

The structure and function of working memory has been an essential 

consideration in designing effective multimedia learning environments. Multimedia 

instructions are presented by using different formats of information such as text, 

graphics, animations, and audio. Learners need to select, organize, and integrate 

relevant information for meaningful learning (Mayer, 1992). Therefore, the means by 

which learners are able to process information in the working memory is a primary 

concern of multimedia learning theorists.  Two recent research lines in multimedia 

learning are grounded in the theory of working memory: Cognitive Load Theory 

(CLT) developed by Sweller and his associates (Sweller, 1988; 1994; Sweller et al., 

1998) and Mayer’s cognitive theory of multimedia learning (Mayer, 2001).  

CLT holds that the limitation of working memory is one of the defining aspects 

of human cognitive architecture and proposes that effective instruction should not 

impose unnecessary cognitive load on working memory. CLT identifies two sources 

of cognitive load when learning: intrinsic cognitive load and extrinsic cognitive load. 

Intrinsic cognitive load is determined by the degree of interactivity between learning 

elements. That is, if the learning elements can be assimilated independently of each 

other, the element interactivity is low and so is the intrinsic cognitive load. In contrast, 

if the learning elements have to be simultaneously considered, the interactivity is high 

and so is the cognitive load. Therefore, intrinsic cognitive load is dependent on the 

learning content and cannot be manipulated by instructional design. However, 

extrinsic cognitive load is generated by how instructions are presented and it may be 
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reduced by instructional strategies. Instructions should be presented in a manner to 

minimize extraneous cognitive load and facilitate learning process.  

Mayer’s cognitive theory of multimedia learning is the result of a series of 

research studies that he and his associates conducted on the design of multimedia 

instructional message. The theory is based on three assumptions (Mayer, 2001; Mayer 

& Moreno, 2002): 1) dual-channel assumption: humans have separate channels for 

processing visual and auditory representations; 2) limited capacity assumption: only a 

few pieces of information can be actively processed at a time in each channel; and 3) 

active processing: meaningful learning occurs when the learner engages in cognitive 

processes such as selecting relevant information, organizing it into a coherent whole, 

and integrating it with existing knowledge.  

Based on a large body of empirical studies, both cognitive load theory and the 

cognitive theory of multimedia learning develop instructional design guidelines for 

effective multimedia learning. Modality effect and redundancy effect are two 

guidelines on how to present visual and auditory information. Modality effect states 

that in instructions using visual information such as illustrations, charts, or animations 

with corresponding explanatory text, learning will be enhanced if verbal information is 

presented in the auditory modality rather than visual modality. Multimodal 

presentation uses both the visual and auditory processors of working memory and 

effective working memory capacity can be increased. This increase can be used to 

reduce cognitive load and facilitate learning. Redundancy effect is based on the same 

theoretical rational as the modality effect. When multiple sources of information that 
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are self-contained are used to present the same material in different forms, the 

presence of redundant information increases extraneous cognitive load and interferes 

students’ learning. For example, students may learn better from animation and 

narration than from animation, narration, and on-screen text if the narration and text 

can be used without reference to each other. In this case, learning can be enhanced by 

replacing multiple sources of information with one source of information.  

Modality effect has been extensively investigated in research studies on 

multimedia learning (see Mayer, 2001; Sweller et al., 1998, for overviews). A recent 

meta-analysis on modality effect included as many as 43 studies across a range of 

content domains, outcomes and student characteristics (Ginns, 2005). The results of 

the analysis indicate that students who learned from instructional materials using 

graphics with spoken text outperformed those who learned from graphics with printed 

text. However, this overall modality effect was moderated by element interactivity and 

the paces of presentation. That means the modality effect was larger for high element 

interactivity materials than low element interactivity. The modality effect was also 

larger in system-paced instructions than those self-paced instructions. In this case, it is 

necessary to investigate whether modality effect should be applied to self-paced 

software training.  

Redundancy effect is difficult to be accepted by people who intuitively believe 

that more information is better than less information. It is even more difficult for them 

to accept the fact that redundancy can have substantially negative consequences. 

Therefore, redundancy is believed to be a major effect that should be considered 
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seriously by instructional designers (Sweller et al., 1998). There have been many 

experiments dealing with the redundancy effect and a considerable number of studies 

have found that redundant information interferes with learning and learners benefit 

from not being presented with unnecessary information (see Mayer, 2001; Sweller et 

al., 1998, for overviews). However, three studies demonstrated that instructional 

material that is redundant for experienced learners and so best eliminated, are essential 

for novice learners to understand the instructions (McNamara, Kintsch, Songer, & 

Kintsch, 1996; Kalyuga, Chandler, & Sweller, 1998; Yeung, Jin, & Sweller, 1998). In 

this case, it seems some reservations should be made on the generalizability of 

redundancy effect as well.  

In summary, modality effect and redundancy effect has been demonstrated in a 

large body of experimental studies on multimedia learning. However, it does not mean 

that they have universal generalizability since these two effects may disappear or even 

reverse in some instructional situations. Most of these studies focused on instructions 

on such subject areas as math, sciences, and engineering. As a matter of fact, none of 

the 43 studies in Ginns’ (2005) meta-analysis is related to software training.Moreover, 

the instructional text in software training aims at guiding students to learn procedural 

knowledge step by step, which is different from the explanatory text used for teaching 

conceptual knowledge in math, sciences, and engineering. Therefore, further study is 

needed to test whether modality effect and redundancy effect should be used as 

guidelines for presenting information in software training.  
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Research on Animated Demonstrations in Software Training 
 

Early research on animated demonstrations focused on comparing the 

effectiveness of animated demonstrations and non-animated instructions. Palmiter & 

Elkerton (1991) investigated both the long- and short-term effectiveness of animated 

demonstrations when compared with written instructions for training in the use of 

Hypercard. Participants using animated demonstrations were faster and more accurate 

in performing the task right after training. The authors attributed this result to the fact 

that participants using demonstrations did not have to spend time reading the 

procedural text during the training and they had the privilege of being shown how the 

system responded to user input. A week later, however, their performance in identical 

or similar tasks showed the opposite effect. They were slower and less accurate than 

the written instruction group. The authors believed that it was because simply 

watching the demonstration without any engagement lead to users’ mimicry of the 

training, which could not help users deeply process the information presented and 

transfer their knowledge into new situations.  

The demonstration used in the above-mentioned study did not include any 

accompanying written or spoken text and did not allow for user control. Palmiter & 

Elkerton (1993) continued their exploration by adding spoken text to animated 

demonstrations. In this study they compared the effectiveness of carefully matched 

animated demonstrations, procedural textual instructions, and demonstrations 

combined with spoken procedural text. The results confirmed those of their previous 

work. During training, the demonstration groups were significantly faster and more 



Texas Tech University, Chaohua Ou, May 2008 

  20   

accurate than the text group. However, 7 days later, the text group was faster than and 

as accurate as demonstrations groups in recalling and performing identical and similar 

tasks. The new finding was that, even accompanied with spoken text, the 

demonstration-text group had similar performance as the demonstration-only group. 

The authors concluded that simply adding textual material is not sufficient to remedy 

the usability problem with animated demonstrations. Overall, these two studies 

suggest that instructions with animated demonstrations facilitate initial acquisition of 

software application skills and are well liked by users. However, they are not useful 

for later retention and transfer. Palmiter & Elkerton (1993) suggested further research 

was needed to determine what aspects of the written procedural text would facilitate 

retention and later transfer and whether written or spoken text should be added to 

animated demonstrations. The written text in their two studies did not contain any 

graphics at all. This omission raised questions on whether illustrations should be used 

in manuals for software training. On the other hand, the unexpected ineffectiveness of 

animated demonstration accompanied with spoken text made it necessary to explore 

the effects of demonstration with written text.  

Harrison (1995) tried to answer these questions in her study by examining the 

effects of different online help tools on learning HyperCard. Undergraduates received 

non-illustrated, static graphic, or animated online help with written or spoken 

instructions. The results showed that students provided with static graphic, or 

animated online help outperformed those who had non-illustrated instructions, which 

was consistent with the findings on the effects of using illustrations in instructional 
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scientific text (Mayer, 1989; Mayer & Gallini, 1990; Mayer & Sims, 1994). Although 

there was no significant difference between the performance in the illustrated 

conditions and the animated conditions, the animated groups consistently performed 

better than the other groups across time and types of tasks. Users receiving spoken 

instructions were faster and more accurate for the initial set of tasks than were users 

receiving written instructions. This finding was consistent with the results of other 

research studies on modality effect (e.g., Moreno & Mayer, 1999; Mousavi, Low, & 

Sweller, 1995; Sweller, Van Merrienboer, & Pass, 1998).  

The finding on the efficacy of animated demonstrations in this study 

contradicted those of the above-mentioned two studies (Palmiter & Elkerton, 1991; 

1993). The reasons could be attributed to the fact that the animated demonstrations 

used in this study differed in two aspects: 1) the animated demonstrations were 

presented in a segmented form, which means that one step of a multi-step task was 

presented at a time. Palmiter & Elkerton (1991) suggested not making demonstrations 

too complex or too long. Dividing a complex task into small, meaningful chunks and 

making sub-goals for problem solutions had been proven successful in knowledge 

transfer in other learning formats (Catrambone & Holyoak, 1990; Nadolski, Kirschner, 

Van Merrienboer, & Hummerl, 2001; Schwan & Garsoffky, 2004). Harrison (1995) 

believed that segmented steps of the procedure were better organized in memory and 

thus provided foundation for better performance. 2) learner control was provided in 

the animated demonstrations. Learner control has been very popular in today’s e-

learning environment. According to Clark & Mayer (2003), learner control falls into 



Texas Tech University, Chaohua Ou, May 2008 

  22   

three arenas: content sequencing, pacing, and access to learning support. The animated 

demonstrations in this study allowed the students to replay the current step of the task. 

Although this learning control was very limited, it enabled the learners to review the 

demonstrations and thus helped facilitate their information processing.  

This study indicates that spoken explanations that accompany visual 

instructional materials are somewhat superior to written explanations. However, the 

differences between groups using spoken and written instructions are significant in 

their performance in the initial tasks only. No other statistically significant difference 

between these two groups was reported on performances in other types of tasks. On 

the other hand, the majority of the participants surprisingly preferred written 

instructions over spoken instructions. 

The comparisons between animated demonstrations and other formats of 

instructions in software training are still going on. Two recent studies investigated the 

effectiveness of animated demonstrations, guided simulations, and a combination of 

both (Chen, 2001; Sukhai, 2005). Since the instructions in these two studies were 

presented either in audio (Chen, 2001) or in text (Sukhai, 2005) and no effects of 

presentation modality were involved, they are not discussed in detail here. Instead, 

they will be given a more detailed review in the next section because simulations in 

these two studies were used for practice.  

In summary, research studies on the modality effect in animated 

demonstrations for software training are very limited and there is no sufficient valid 

evidence indicating that modality effect should be generalized to animated 
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demonstrations. On the other hand, redundancy effect has not been explored in the 

above-reviewed studies on animated demonstrations. It is very necessary to further 

investigate the effects of presentation modality on animated demonstrations in 

software training.    

Research on Simulations as Practice in Software Training 
 

It has been pointed out that mastering procedural knowledge requires 

automation and generalization, which is believed to be achieved by practice (Regeluth 

& Schwartz, 1989). Therefore, practice plays an important role in software training, 

which is substantially a process of learning procedural knowledge. Results of 

empirical studies indicated that learners were less likely to be successful when they 

had to direct their exploratory practice. The reason was that they lacked the knowledge 

to choose their own practice effectively (Charney, Reder, & Wells, 1988; Sebrechts & 

Marsh, 1989; Wiedenbeck & Zilla, 1997). Then what practice should be designed for 

learners in software training to reinforce their learning? 

Clark & Mayer (2003) devoted a whole chapter discussing the benefits and 

principles of practice on e-learning. One of the principles is that practice should mirror 

the thinking processes and environment of the job. In this sense, simulations could be 

a good choice for practice because they allow learners to actually perform activities in 

a context that is similar to the real world. Simulations have been extensively used in 

scientific discovery learning for presentation, practice, and assessment (see De Jong & 

Van Joolingen, 1998, for a review). However, empirical studies on using simulations 
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in software training have been rare. In a meta-analysis on the effectiveness of 

instructional simulations (Lee, 1999), most of the nineteen studies selected examined 

the effectiveness of simulations in learning mathematics and sciences. None of the 

studies was related to computer or software application learning. Two recent 

unpublished doctoral dissertations looked into using simulations in software training 

(Chen, 2001; Sukhai, 2005).  

Chen (2001) compared the effectiveness of guided and pure simulations in 

teaching procedural knowledge. Animated demonstrations were used to show the 

participants how to perform tasks and simulations were used as practice strategies. 

Guided simulations required learners to follow predetermined path and provided 

learners with hints or corrective feedback. Pure simulations featured the same controls 

and functionality as the real system. They did not provide any help while learners 

perform tasks in the simulations. Auditory instructions were used in the 

demonstrations and the hints in the guided simulations were text-based. The 

participants in this study were 114 information technology (IT) professionals taking a 

Cisco certification computer-based training course. Her findings indicated pure 

simulations were significantly more effective than guided simulations. There were no 

statistical or practical significance between the groups that used animated 

demonstrations and those that did not. However, using demonstrations before hands-

on practice reduced training time. The findings of this study suggest that no animated 

demonstrations are necessary prior to learning with guided simulations and 

simulations without any guidance (pure simulations) better facilitate software 
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application learning than guided simulations. However, there are two limitations in 

this study: First of all, the participants were instructed to learn a command-based 

system, with which users interact by entering a sequence of commands for operations. 

Many of current software applications have graphical user interface, which requires 

multiple operations at different locations on the screen as well as menu selections 

(Atlas et al., 1997). Secondly, the participants in this study were IT professionals, who 

apparently had different background knowledge on computer applications than 

ordinary novice users who are learning to become acquainted with a new software 

application. These two factors may limit the generalizability of the findings of the 

study.  

Sukhai (2005) investigated the effects of animated demonstration and guided 

simulations on training time, transfer task performance, and performance time in 

software training in a call center. One hundred and sixty customer service 

representative new hires received training on 10 procedures using and electronic 

performance support system (EPSS) portal. The training was in the form of four online 

training courses: text, animated demonstration, guided simulation, and a combination 

of animated demonstration and guided simulation. Verbal information was text-based 

in all the courses and no audio was used. The results of the study indicated that 

statistical significance was found in training efficiency only. Text-based course had 

the highest training efficiency, followed by guided simulation, then a combination of 

animated demonstration and guided simulation. No other statistical significance was 

found on training time and performance in four types of courses.  
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The above reviews reveal that the results from these two studies are mixed and 

they are far from sufficient to make conclusions on the effects of using simulations on 

software training.  The minimalist training model developed by Carroll and his 

colleagues (Carroll, 1990) has suggested that error recognition and recovery 

information should be provided to encourage an active orientation by the user. Pure 

simulation may make some learners get frustrated if they have to flounder in time-

consuming errors and never get the task done. On the other hand, guided simulation 

with instructional hints and failure captions could make learners too dependent and 

less active in learning. Therefore, we explored the effects of practice with program-

controlled help and practice with user-controlled help in this study. User-controlled 

help gives learners opportunity to try and get help if necessary. The results of the 

study will help to generate more conclusive evidence on how they affect software 

training so that guidelines could be established for designing effective practices for 

software training.  
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Summary 
 
 Different models of information processing theory agree on two aspects: 1) 

working memory has limitations in capacity and duration in processing information; 2) 

there are separate systems in working memory for different input modalities. 

Cognitive Load Theory and cognitive theory of multimedia learning are grounded in 

the theory of working memory. CLT holds that the limitation of working memory is 

one of the defining aspects of human cognitive architecture and proposes that effective 

instruction should not impose unnecessary cognitive load on working memory. 

Cognitive theory of multimedia learning believes that meaningful learning occurs 

when learners engage in cognitive processes such as selecting relevant information, 

organizing it into a coherent whole, and integrating it with existing knowledge. The 

design of multimedia instruction affects the degree to which learners engage in the 

cognitive processes required for meaningful learning within the visual and verbal 

information processing systems. Both theories have developed instructional design 

guidelines for effective multimedia learning. Modality effect and redundancy effect 

are two guidelines on how to present visual and auditory information. This study 

examined whether they could be generalized to designing animated demonstrations in 

software training. On the other hand, practice is an essential component in software 

training. This study also investigated which practice strategy, practice with program-

controlled help or practice with user-controlled help, would yield the best learning 

outcome.   
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CHAPTER III   

 
METHODOLOGY 

 
 

This study was conducted to examine the effects of presentation modality of 

animated demonstrations and practice strategy on undergraduate students’ 

achievement in learning web design with Microsoft FrontPage 2003 in a computerized 

environment.  This chapter explains the research design, the population selection and 

assignment, and the variables studied.  It also describes the instructional materials and 

the experimental treatments. The experimental procedures, data collection, and data 

analysis are discussed as well.  

Research Design 
 

 A 3 x 2 factorial experimental design was used in this study, with presentation 

modality and practice strategy as the two between-subjects independent variables. The 

instructions in animated demonstrations and practice simulations were presented in 

three modalities: 1) audio, 2) text, and 3) dual (a combination of text and audio). Two 

practice strategies were designed to help students practice what they learned from the 

animated demonstrations: practice with program-controlled help, in which 

instructional hints were automatically provided, and practice with user-controlled help, 

in which no instructional hints were provided unless students sought assistance by 

clicking a help button.  
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Population and Sample 
 
 The population was comprised of students enrolled in “EDIT 2318-

Introduction to Computers and Technology”. This course is offered through the 

College of Education at Texas Tech University and the class consisted of students 

from nearly all majors. Permission to conduct this research was obtained from the 

Texas Tech University’s Human Subjects Committee (Appendix A). 

 Participants took part in this study voluntarily and were rewarded with extra 

course credit if they completed two phases of the study. Students signed up online 

through the course website and were asked to complete a demographic survey 

(Appendix B).  However, they were not told about the nature of the study they were 

going to participate.  

Materials 
 

The learning materials used in this study consisted of animated demonstrations 

and simulations for practice, which focused on learning web design in Microsoft 

FrontPage 2003. They were created by the researcher using Adobe Captivate 3, which 

is a software program for recording demonstrations and creating simulations.  

Animated Demonstrations 
 

Animated demonstrations were used to show students how to perform 

procedures step by step in order to complete designated tasks. Participants learned by 

watching the demonstrations. The animated demonstrations covered the concepts and 

skills of using Microsoft FrontPage 2003 for web design through four lessons (see 



Texas Tech University, Chaohua Ou, May 2008 

  30   

Table 3.1). Each lesson started with an overview of the lesson so that participants 

would know what they were going to learn and how to navigate the system. The 

animated demonstration for each lesson lasted approximately 2-3 minutes. At the end 

of each demonstration, instructions were provided to guide the participants through the 

next step.  

Table 3. 1  
 
The four lessons on Microsoft FrontPage 2003 
 
Lessons Content Objectives 

Lesson 1 Create Site Navigation Objective 1: Students will be able to create 
navigation for a web site. 

Lesson 2 Create a Page Template Objective 2: Students will be able to open a 
new web page and save it as a dynamic page 
template. 

Lesson 3 Add Page Banner and 

Link Bar 

Objective 3: Students will be able to insert a 
picture banner to the page template. 

Objective 4: Students will be able to insert a 
link bar to the page template. 

Objective 5: Students will be able to insert a 
horizontal line to the page template 

Lesson 4 Attach Template Objective 6: Students will be able to add an 
editable region to the template. 

Objective 7: Students will be able to apply a 
theme to the template. 

Objective 8: Students will be able to attach 
the template to web pages. 

 

The verbal information in the demonstrations was presented in three 

modalities: audio, text, and dual.  The demonstration with text instruction had the 
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instructions displayed on the screen. They were placed close to the area where the 

mouse click was going to take place. Meanwhile, the area was highlighted by a red 

square (see Figure 1). In the demonstrations with audio instructions, the highlight box 

still appeared and the audio instructions were played (See Figure 2).  In the 

demonstrations with dual instructions, audio instructions were played while the text 

instructions were displayed on a screen identical to that displayed in just the text 

modality. The written and audio instructions were presented for the same amount of 

time so the participants would have equal exposure to the audio and written 

instructions.   

When watching animated demonstrations, participants could control their 

learning pace by using various controllers such as rewind, play/pause, forward, and 

backward. They were located at the bottom of every screen.  
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Figure 1. Screen shot of animated demonstration with text / dual instructions. 
 
 

 
 

Figure 2. Screen shot of animated demonstration with audio instruction. 
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Simulations 
 

Participants practiced exercises by using the simulations provided after 

learning each lesson. The simulations presented the same content as the animated 

demonstrations. However, simulations required students to practice by interacting in a 

similar way as they do with a real program through mouse and keyboard inputs. There 

was no conditional branching for alternate paths. Participants had to follow a certain 

path to proceed step by step. They could use the controller at the bottom of the screen 

to play, pause, or rewind the simulations.  

Two types of simulations were used for practice in this study: simulations with 

program-controlled help and simulations with user-controlled help. Instructional hints 

and failure captions were used in both simulations to help the participants complete 

the practices successfully. They were presented in three modalities as well: text, audio, 

and dual. Instructional hints were messages telling participants what to do for each 

step. Failure captions used the same messages to remind the participants if they fail to 

follow the instruction and the input is incorrect. In simulations with program-

controlled help, the hints were automatically provided to the participants to instruct 

them on how to proceed with each step (see Figure 3). In simulations with user-

controlled help, the hints were not automatically provided. Instead, a help button was 

displayed on each screen (see Figure 4). When participants needed help on each step, 

they could click on the button and instructional hints would be provided. In both types 

of simulations, failure captions were provided if participants failed to follow the hints 
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(Figure 5). The simulation would not advance to the next step until the input was 

correct.  

 

Figure 3. Screen shot of text hint in practices. 
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Figure 4. Screen shot of practice with user-controlled help. 
 

 

Figure 5. Screen shot of text failure caption in practices. 
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Materials Presentation and Navigation 
 
 All the learning and practice materials were housed on a password-protected 

web site. After logging on to the site, participants would see a home page with the 

instructions on what they were expected to do and how to use the learning materials 

during the study (Figure 6). Below the instructions were the links to a sample test as 

well as the demonstration and practice for each lesson (Figure 7). When participants 

opened a demonstration or a practice simulation, navigations were provided on the top 

of the screen (Figure 8). By clicking EDIT2318A or Exit Activity, they could go back 

to the home page. By clicking SCORMs /AICCs, they could go to the page listing all 

the demonstrations and practice links. By using the navigations and the controllers 

provided in demonstrations and simulations, the participants could learn at their own 

pace within the allotted 40 minutes. 

 

Figure 6. Screen shot of the home page. 
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Figure 7. Screen shot of four lessons and the sample test on the home page. 
 

 

Figure 8.  Screen shot of Lesson 1 demonstration with navigations. 
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Treatments 
 
 In this study, presentation modality and practice strategy were the two 

between-treatment independent variables. The presentation modality had three levels 

(audio, text, and dual) and practice strategy had two levels (program-controlled help 

and user-controlled help). Therefore, it was a 3 x 2 factorial design and there were six 

experimental treatments (see Table 3.2). The content in both the animated 

demonstrations and practice simulations was the same for different treatment groups. 

The length of time that text instructions were displayed on the screen was the same for 

different treatment groups as well. The text instructions were exported from Adobe 

Captivate to a Word document and they were used as the scripts for recording auditory 

instructions. This ensured that the participants in different treatments received 

identical sets of instructions.  All narrations were recorded by the same narrator so that 

they were consistent.  

 
Table 3. 2  
 
The 3 x 2 factorial design of the Study 
 

 Presentation Modality 

Practice Audio Text Dual 

Practice with Program-

controlled Help 

Treatment 1 

(T1) 

Treatment 2 

(T2) 

Treatment 3 

(T3) 

Practice with User-

controlled Help 

Treatment 4 

(T4) 

Treatment 5 

(T5) 

Treatment 6 

(T6) 
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Each treatment in this study is described in detail as follows: 

Treatment 1(T1): Animated demonstrations with spoken instructions and practice 
with program-controlled help 
 

 The participants in this treatment watched the animated demonstrations on 

completing tasks in Microsoft FrontPage 2003 at their own pace. Spoken instructions 

were used. Participants practiced using simulations with program-controlled help after 

watching the demonstration. Spoken hints and failure captions were used in the 

practices. 

Treatment 2 (T2):  Animated demonstrations with text instructions and practice 

with program-controlled help 

 Participants in this treatment watched the animated demonstrations on 

completing tasks in Microsoft FrontPage 2003 at their own pace. Text captions were 

displayed on screen as instructions. Participants practiced using simulations with 

program-controlled help after watching the demonstrations. Text hints and failure 

captions were used in the practices. 

Treatment 3 (T3): Animated demonstrations with dual instructions and practice 

with program-controlled help 

 Participants in this treatment watched the animated demonstrations on 

completing tasks in Microsoft FrontPage 2003 at their own pace. Both spoken and text 

instructions were used. While text captions were displayed on screen, the spoken 

instructions were presented simultaneously. Participants practiced using simulations 

with program-controlled help after watching each demonstration. Instructional hints 

and failure captions were presented in both spoken and text format in the practices. 
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.Treatment 4 (T4): Animated demonstrations with spoken instructions and practice 

with user-controlled help  

 Participants in this treatment watched the animated demonstrations on 

completing tasks in Microsoft FrontPage 2003 at their own pace. Spoken instructions 

were used for instructions. After watching the demonstrations in each demonstration, 

participants did practice in simulations with user-controlled help. Spoken hints and 

failure captions were used in the practices. 

Treatment 5 (T5): Animated demonstrations with text instructions and practice 

with user-controlled help 

 Participants in this treatment watched the animated demonstrations on how to 

complete tasks in Microsoft FrontPage 2003 at their own pace. Text captions were 

displayed on the screen as instructions. After watching each demonstration, 

participants practiced simulations with user-controlled help. Text hints and failure 

captions were used in the practices. 

Treatment 6 (T6):  Animated demonstrations with dual instructions and practice with 

user-controlled help  

 Participants in this treatment watched the animated demonstrations on how to 

complete tasks in Microsoft FrontPage 2003 at their own pace. Both spoken and text 

instructions were used. While text captions were displayed on computer screen, the 

spoken instructions were heard at the same time. After watching each demonstration, 

participants did practice in simulations with user-controlled help. Instructional hints 

and failure captions were presented in both spoken and text format in the practices. 
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Procedure 
 
 This study consisted of two phases. During the first phase, participants learned 

web design with Microsoft FrontPage 2003 and took a retention test online. The 

second phase took place two days after the first one and participants were required to 

take a transfer test and complete an attitude survey. Both phases were conducted in 

computer labs with 24 computers. The six treatments were equally distributed in the 

lab for each session. Therefore, there were approximately four participants for each 

treatment in each session. Each participant was randomly assigned to one of the six 

treatments. They were given a unique user account with which to log on to the web 

site and access the learning materials that match their treatment session. Participants in 

four of the six treatment groups used headphones to listen to spoken instructions while 

the other two groups using text instructions did not have to.  In this case, participants 

were told at the beginning of the session that the instructions they would receive had a 

different delivery format, but the content would be the same for all groups. 

 After each participant was randomly assigned to a seat, they were given 

instructions on how to participate the study by a proctor, using a fixed protocol 

(Appendix C). Participants were asked to go to a web site, http://www.edit2318.net, 

and log in with the account provided. Participants were told to learn and practice all 

they could from the four lessons during the allotted 40 minutes. They were also told to 

use a record page to keep track of their learning activities. If they skipped any demo or 

practice, it would show a 0 beside the activity. If they completed it, it would show a 1. 

At the end of four lessons, they were given a brief sample test, which showed them the 
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format and rules for taking a real test. The four lessons and the sample test were 

removed after the 40 minutes. After the lessons the participants took a one-minute 

break. After the break, they were given a retention test. They were given a test sheet 

(Appendix D) with instructions and they were allowed 20 minutes to take the test 

online. Before they were dismissed, they were told to come back two days later to 

attend the second phase of the study. 

 The second phase of the study was conducted in the same computer labs and it 

consisted of a transfer test and an attitude survey. The participants were randomly 

assigned to a computer. After they were seated, they were instructed to open a folder 

on the assigned computer which contained the test materials.  Then a test sheet with 

test instructions (Appendix E) was handed out to the participants. They were given 40 

minutes to design a web site using the materials in the folder.  After 40 minutes, the 

participants saved their work and took an attitude survey online (Appendix F).  

Criterion Measures 
 
 The criterion measures consisted of a retention test and a transfer test. 

Participants in all six treatment groups took the same tests.  

Retention Test 
 

The instrument measured the participants’ retention of the skills they acquired 

during their learning and practicing from the animated demonstrations and 

simulations. The retention test included eight tasks similar to the tasks in the animated 

demonstrations. They were developed based on the objectives covered in the four 
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lessons. Each task had an independent context and was not related to other tasks. Each 

task consisted of several steps and each step counted for 1 point. The total score could 

range from 0 to a maximum of 47 points. These tasks were created by the researcher 

using the assessment simulation mode in Adobe Captivate 3. The Cronbach’s alpha 

reliability of the retention test was .721 (n = 123). 

The assessment simulations allowed the participants to complete the tasks in a 

similar manner to real software programs. However, there was no conditional 

branching for alternate paths. Participants had to follow a certain path to complete 

each task. The participants got correct or incorrect feedback for their mouse or 

keyboard input and then automatically advanced to the next step. The participants 

were not able to go back to redo any step. The simulation program automatically 

recorded their grade for each step and sent the grades to an electronic database.  

Transfer Test 
 
 The transfer test measured the participants’ ability to apply the skills they 

learned by using Microsoft FrontPage 2003 to design a website.  A folder containing 5 

web pages was provided to every participant. These web pages contained text only and 

were not linked to each other. The participants needed to use these materials to create 

a web site based on the test instructions. The test consisted of 8 tasks, covering the 

objectives for the four lessons they learned. They were developed by the researcher of 

the study. The Cronbach’s alpha reliability of the transfer test was .759 (n = 123).  
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Data Collection and Analysis 
 
Data Collection 

 The participants in this study were required to enter their unique course 

password on two tests, the demographic survey, and the attitude survey. The results of 

the retention test and the two surveys were automatically recorded on the server. For 

the transfer test, all participants’ work was saved in their own folder and all the folders 

were collected. The test was graded using a grading rubric (Appendix G). Two graders, 

who had no knowledge about the study and no contact with any of the participants, 

were trained by the researcher of the study to grade the test independently. Fourteen 

out of 123 submissions received different scores from the two graders. The correlation 

of the two rater’s scoring for the transfer test was significant at the .01 level (Pearson 

correlation was. 995). After the individual grading, the two raters worked together on 

the disputed scores. They discussed and reached an agreement on those scores. The 

jointly-agreed scores were used as the final scores for the test.  

Experimental Study Data Analysis 
 
 The data collected in the experimental study was analyzed by multivariate 

analysis of variance (MANOVA). The two between-treatment independent variables 

were presentation modality with three levels and practice strategy with two levels. The 

dependent variables were the retention test and the transfer test. Analysis was done 

using SPSS© 13.0 with the alpha level set at .05. 
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Self-Reported Surveys Data Analysis 
 
 As stated, the participants were asked to complete a demographic survey 

before starting their learning session. The survey asked for information about the 

participant’s age, gender, major, and GPA. In addition, the survey also asked the 

participants’ to rate their proficiency levels on four Microsoft Office programs: Word, 

Excel, PowerPoint, and FrontPage. There were four skill levels to choose from: Never 

use it, Beginner, Intermediate, and Advanced, counting for 1, 2, 3, and 4 points 

respectively. A participant’s final proficiency level was determined by the 

accumulative points of his/her rating on these four software programs. Descriptive 

statistics were used to describe the participants’ profile. Analysis of variance 

(ANOVA) was conducted to determine if there was statistically significant difference 

among the treatment groups in terms of their GPA and their prior skills on using 

Microsoft Office applications. 

 The attitude survey was conducted online at the end of the study. Descriptive 

statistics were used to describe the participants’ attitude in three areas: perceptions on 

the effectiveness of instructions, learning preferences, and perceptions on the overall 

learning experience.  

Summary 
 
 This was a 3 x 2 factorial experimental study. Two independent variables were 

examined in the study: presentation modality and practice strategy. The presentation 

modality has three levels: audio, text, and dual. The practice strategy has two levels: 

program-controlled help and user-controlled help. The participants were 123 
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undergraduate students enrolled in an introductory computer application course during 

the fall 2007 semester at Texas Tech University. The participants were randomly 

assigned to six treatment groups:  

• Treatment 1: animated demonstrations with spoken instructions and practice 

with program-controlled help 

• Treatment 2: animated demonstrations with text instructions and practice with 

program-controlled help 

• Treatment 3: animated demonstrations with dual instructions and practice with 

program-controlled help  

• Treatment 4: animated demonstrations with spoken instructions and practice 

with User-controlled help  

• Treatment 5animated demonstrations with text instructions and practice with 

User-controlled help 

• Treatment 6: animated demonstrations with dual instructions and practice with 

User-controlled help  

 The dependent variables in this study included a retention test and a transfer 

test. MANOVA was conducted to test the main effects and the interactions between 

the level of presentation modality and level of practice strategy. The two self-reported 

surveys were also analyzed to generate the participants’ profile and their perceptions 

of the learning experience in this study.  
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CHAPTER IV 

 
RESULTS 

 
 The purpose of the experimental study was to examine the effects of 

presentation modality of animated demonstrations and practice strategy on 

undergraduate students’ achievement in learning Microsoft FrontPage. Three research 

questions were investigated in the study: 

1. What effect does presentation modality in animated demonstrations have on 

undergraduate students’ achievement on learning Microsoft FrontPage? 

2. What effect does practice strategy have on undergraduate students’ 

achievement on learning Microsoft FrontPage? 

3. Is there an interaction between presentation modality in animated 

demonstrations and practice strategy on undergraduate students’ achievement 

on learning Microsoft FrontPage? 

 This chapter presents the results of data analysis on demographic survey, the 

experimental study, and the attitude survey. The demographic survey provided 

information regarding the participants’ profile, and their prior knowledge and skills on 

Microsoft Office applications. The results of the experimental study would answer the 

three research questions. The attitude survey provided information regarding 

individual participants’ perceptions of their learning experiences, and their related 

attitude.  



Texas Tech University, Chaohua Ou, May 2008 

  48   

Demographic Survey Results 
 
 The demographic survey consisted of participants’ background information 

and their self-evaluation of their skills on Microsoft FrontPage and other Microsoft 

Office applications. The purpose of the demographic survey was to obtain an overall 

profile of the participants and their prior skills on using Microsoft Office applications.  

Participants’ Profile 
 
 Participants in the current study were undergraduate students enrolled in a self-

paced computer literacy course at a large public research university in the southwest of 

the United States. The study consisted of two phases and the participants were 

required to participate in both phases in order to get the extra credit towards the final 

course grade. The first phase of the study included studying, practicing, and taking a 

retention test. The second phrase took place two days after the first phase and included 

taking a transfer test and an attitude survey. One hundred and forty-seven students 

participated in the first phase and 123 of them came back to complete the second 

phase. Participants were randomly assigned to one of the six experimental treatments. 

The data from the 24 participants who did not take part in the second phase of the 

study was excluded from data analysis. Of a total of 123 participants who completed 

both phases of the study, 8 of them did not take the demographic survey. The 

following is a summary of the survey results. 

 Gender. Among the 115 participants, there were 74 female participants 

(64.3%) and 41 male participants (35.7%). The distributions of female participants 

across the 6 treatments appeared normal. On the other hand, Treatment 3 and 
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Treatment 6 tended to have fewer male participants than the rest of the four treatment 

groups (see Table 4.1).  

 
Table 4. 1 
 
Participants’ gender distribution by treatment 
 
Treatment Female Male Total 

1 11  8  19  

2 10  7  17  

3 14  4 18 

4 11  10 21  

5 14 7 21  

6 14  5  19  

Total 74  41 115  

    

 Age. The average age for the participants was 19.47. The distributions of 

average age across the 6 treatment groups were nearly the same, ranging from 20.00 

for Treatment 1, 19.12 for Treatment 2, 19.94 for Treatment 3, 19.62 for Treatment 4, 

19.52 for Treatment 5, and 18.58 for Treatment 6 (see Table 4.2). 

 Major. Among the 115 participants, eighteen of them had undecided major did 

not answer this question. The rest 87 participants were from a variety of academic 

disciplines, which indicated diverse educational background of the participants. Table 

4.3 summarizes the categories of the participants’ major and the number of 

participants in each category. 
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Table 4. 2  
 
Descriptive statistics on participants’ age by treatment 
 

Treatment Mean N 
Std. 

Deviation 
1 20.00 19 2.236 
2 19.12 17 1.317 
3 19.94 18 1.830 
4 19.62 21 1.627 
5 19.52 21 2.502 
6 18.58 19 .769 
Total 19.47 115 1.851 

 
 
Table 4. 3  
 
Distribution of participants’ majors 
 
Major Number of Participants

Psychology 20 

Pre-Nursing, Pre-Med, and Pre-Law 16 

Business 14 

Arts and Sciences 12 

Exercise and Sport Sciences 11 

Mass Communications 10 

Public Relations 8 

Other 6 

Undecided or Unknown 18 

Total 115 
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 GPA. As shown in Table 4.4, the overall mean of Grade Point Average (GPA) 

for the participants was 2.85 out of 4. Treatment 3 had the highest mean GPA (M= 

2.97, SD = .642) while Treatment 5 had the lowest mean (M = 2.58, SD = 1.318). The 

results of one-way analysis of variance (ANOVA) indicated that there was no 

significant difference on GPA among the 6 treatments, F (5, 109) = .519, p > .05 (see 

Table 4.5).  

 
Table 4. 4  
 
Descriptive statistics on participants’ GPA by treatment 
 

 
 
Table 4. 5  
 
ANOVA for GPA 
 

  
Sum of 
Squares df 

Mean 
Square F Sig. 

Between Groups 2.194 5 .439 .519 .761 

Within Groups 92.128 109 .845   

Total 94.322 114    

Treatment N Mean Std. Deviation Std. Error Minimum Maximum 
1 19 2.92 .875 .201 .00 3.90 
2 17 2.84 .835 .203 .00 3.70 
3 18 2.97 .642 .151 2.00 4.00 
4 21 2.97 .506 .110 1.60 3.57 
5 21 2.58 1.318 .288 .00 3.80 
6 19 2.88 1.062 .244 .00 3.80 
Total 115 2.85 .910 .085 .00 4.00 
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Prior Knowledge and Skills on Microsoft Office Applications 
 
 The demographic survey asked the participants to self-rate their knowledge 

and skills on Microsoft Office applications. Besides FrontPage, they also rated their 

skills on other three Office applications: Microsoft Word, Excel, and PowerPoint. The 

purpose for doing so was to obtain the information on participants’ overall skills on 

Microsoft Office applications, which include the four software programs sharing 

similar interfaces. They rated their skills on each of the Office applications by 

selecting any of the four scales: Never used it, Beginner, Intermediate, and Advanced. 

The data collected was converted to 1 for Never used it, 2 for Beginner, 3 for 

Intermediate, and 4 for Advanced. Each participant had a score for their skills on 

FrontPage and a score for Microsoft Office application skills, which was a total of 

their self-rating scores on the four software applications: Word, Excel, PowerPoint, 

and FrontPage.  

FrontPage Skills. FrontPage was the software application selected to be 

learned in this study. It is important to know about the participants’ prior knowledge 

and skills on this software. It was found out that that 64 participants (55.7%) had 

never used FrontPage before, 31 participants (27%) claimed they had beginner’s 

skills, 16 participants (13.9％) were intermediate users, and only 4 participants (3.5%) 

believed they were advanced users (Figure 9). The overall mean for the participants’ 

skills on FrontPage was 1.65 (see Table 4.6), which is a level between Never used it 

(1) and Beginner (2). We could infer that the participants did not have much 

experience with FrontPage and their skills on this software were generally low. Those 
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four participants who rated themselves with advanced FrontPage skills were not 

excluded from the data analysis because they were distributed among different groups. 

In addition, the results of ANOVA also indicated that there was no significant 

difference among the 6 treatment groups on their FrontPage skills, F (5, 109) = 1.946, 

p > .05 (see Table 4.7). 

4
3.48%

16
13.91%

31
26.96%

64
55.65%

4
3
2
1

Front Page Skill Levels

1 = Never used it  2 = Beginner  3 = Intermediate  4 = Advanced
 

Figure 9. Participants’ self-rated prior skills on Microsoft FrontPage. 
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Table 4. 6  
 
Descriptive statistics for skills on Microsoft FrontPage by treatment 
 

Treatment N Mean 
Std. 

Deviation 
Std. 

Error Minimum Maximum 
1 19 1.63 .684 .157 1 3 
2 17 2.00 1.000 .243 1 4 
3 18 1.28 .461 .109 1 2 
4 21 1.52 .680 .148 1 3 
5 21 1.57 .926 .202 1 4 
6 19 1.95 1.079 .247 1 4 
Total 115 1.65 .849 .079 1 4 

 
 
Table 4. 7  
 
ANOVA for skills on Microsoft FrontPage 
 

 Sum of Squares df Mean Square F Sig. 
Between Groups 6.726 5 1.345 1.946 .093 
Within Groups 75.360 109 .691   
Total 82.087 114    

 

Microsoft Office Application Skills. The participants were obviously more 

proficient in Word, Excel, and PowerPoint than in FrontPage. The overall mean for 

Word, Excel, and PowerPoint was 3.22, 2.73, and 2.98 out of 4 respectively (see Table 

4.8). This could be explained by the fact that all participants were students in a 

computer literacy class, which introduces them to all the above-mentioned Microsoft 

office applications except FrontPage. The score of Microsoft application skills is a 
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total of the participants’ self-rated score on each of the four applications, with a 

minimum of 4 and a maximum of 16. The overall mean for Microsoft Office 

application skills was 10.58 out of 16 (see Table 4.9). The results of ANOVA 

indicated that there was no significant difference among the 6 treatment groups in their 

Microsoft Office application skills, F (5, 109) = 2.015, p > .05 (see Table 4.10). 

  
Table 4. 8  
 
Descriptive statistics for participants’ overall skills on Microsoft Office applications 
 
 MS Office 
Application N Minimum Maximum Mean 

Std. 
Deviation 

Word 115 2 4 3.22 .589 
Excel 115 1 4 2.73 .626 
PowerPoint 115 1 4 2.98 .701 
FrontPage 115 1 4 1.65 .849 

 
Table 4. 9  
 
Descriptive statistics for Microsoft Office application skills by treatment 
 

 Treatment N Mean 
Std. 

Deviation Std. Error Minimum Maximum 
1 19 9.63 2.033 .466 7 13 
2 17 10.94 2.277 .552 7 16 
3 18 10.28 1.708 .403 7 13 
4 21 10.24 1.411 .308 8 13 
5 21 11.14 1.931 .421 8 16 
6 19 11.26 2.353 .540 8 16 
Total 115 10.58 2.009 .187 7 16 
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Table 4. 10  
 
ANOVA for Microsoft Office application skills 
 

  
Sum of 
Squares df 

Mean 
Square F Sig. 

Between 
Groups 38.927 5 7.785 2.015 .082 

Within Groups 421.039 109 3.863   
Total 459.965 114    

 

The Experimental Study Results 
 
 This was an experimental study with a 3 x 2 factorial design. There were two 

between-subject independent variables: presentation modality with three levels and 

practice strategy with two levels. The dependent variables included a retention test and 

a transfer test. A two-way multivariate analysis of variance (MANOVA) was 

employed for data analysis. 

 The homogeneity of variances assumption as well as the homogeneity of 

covariance assumption was checked before MANOVA was used. The result of Box's 

M test showed that the equality of covariance matrices assumption was satisfied, p 

=.117 (see Table 4.11). The result of Levene’s test was not significant at the .05 alpha 

level for both dependent variables, p = .105 for retention test, and p = .055 for transfer 

test (see Table 4.12). Therefore, both assumptions were met.  
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Table 4. 11  
 
Box's Test of Equality of Covariance Matrices 
 
Box's M 22.655
F 1.445
df1 15
df2 72939.242
Sig. .117

 
 
Table 4. 12  
 
Levene's Test of Equality of Error Variances 
 

  F df1 df2 Sig. 
Retention Test 1.867 5 117 .105
Transfer Test 2.235 5 117 .055

 

Descriptive Statistics 
 
 Table 4.13 and Table 4.14 show the means and standard deviations for the two 

criterion tests by presentation modality and practice strategy. Descriptively, it shows 

that the participants learned with audio instructions had the highest mean in retention 

test (M = 38.38, SD = 3.439). However, they had the lowest mean in the transfer test 

(M = 18.63, SD =5.683). Instead, the group that received dual instructions had the 

highest mean in the transfer test (M = 19.90, SD = 4.042). Likewise, the participants 

who practiced with programmed-controlled help had higher mean score in the 

retention test (M = 38.25, SD = 3.482) than those who practiced with user-controlled 



Texas Tech University, Chaohua Ou, May 2008 

  58   

help (M = 37.30, SD = 4.181). Their mean score in the transfer test (M = 17.86, SD = 

5.800), however, was lower than that of those who practiced with user-controlled help 

(M = 20.30, SD =3.766). Figure 9 and Figure 10 illustrate the means for the retention 

test and transfer test respectively. 

 
Table 4. 13  

Means and standard deviations for retention test by presentation modality and 

practice strategy 

 
Presentation Modality Practice Strategy  

Audio 
 

Text 
 

Dual Total 

Program-controlled 
 Mean 38.42 38.45 37.90 38.25 
 SD 3.453 3.316 3.810 3.482 
 N 19 20 20 59 
User-controlled  
 Mean 38.33 36.50 37.10 37.30 
 SD 3.512 4.606 4.312 4.181 
 N 21 22 21 64 
Total 
 Mean 38.38 37.43 37.49 37.76 
 SD 3.439 4.115 4.044 3.876 
 N 40 42 41 123 
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Table 4. 14  

Means and standard deviations for transfer test by presentation modality and practice 

strategy 

 
Presentation Modality Practice Strategy  

Audio 
 

Text 
 

Dual Total 

Program-controlled 
 Mean 17.53 17.25 18.80 17.86 
 SD 6.907 5.990 4.491 5.800 
 N 19 20 20 59 
User-controlled  
 Mean 19.62 20.32 20.95 20.30 
 SD 4.225 3.747 3.339 3.766 
 N 21 22 21 64 
Total 
 Mean 18.63 18.86 19.90 19.13 
 SD 5.683 5.121 4.042 4.980 
 N 40 42 41 123 
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Figure 10. Means of the retention test. 
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Figure 11. Means of the transfer test. 

 

MANOVA Results 
 
 The overall two-way MANOVA results presented in Table 4.15 show 

significant difference in achievement among participants who received different 

practice strategies, F ( 2, 116) = 5.506, p < .01, partial η 2 = .087. There was neither a 

main effect for the factor of presentation modality, F (4, 234) = .874, p > .05, nor any 

significant interaction between the two variables, presentation modality and practice 

strategy, F (4, 234) = .793, p > .05.  
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Table 4. 15  

Two-way factorial MANOVA overall test results 

Source Pillai’s Trace F Sig Partial Eta 
Squared 

Presentation Modality .029 .874 .480 .015 
Practice Strategy .087 5.506 .005 .087 
Presentation Modality 
by Practice Strategy .014 .421 .793 .007 

 
  

 Follow-up tests of between-subjects effects were then examined. Table 4.16 

shows the results of the follow-up tests. The results found significant differences in 

achievement among participants who received different practice strategies on the 

transfer test, F (1, 117) = 7.624, p < .01, partial η 2 = .061. Participants who practiced 

with user-controlled help (M = 20.30, SD = 3.766) significantly outperformed those 

who practiced with program-controlled help (M = 17.86, SD = 5.800). However, no 

significant differences were found between two practice strategies on the retention 

test, F (1, 117) = 1.828, p = .179, partial η 2 = .015.  
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Table 4. 16  
 
Tests of between-subjects effects 
 
 Source Dependent 

Variable 
Mean 
Square 

F Sig. Partial Eta 
Squared 

Retention Test 10.697 .710 .494 .012 Presentation 
Modality 
  Transfer Test 19.957 .834 .437 .014 

Retention Test 27.545 1.828 .179 .015 Practice 
Strategy 
  Transfer Test 182.338 7.624 .007 .061 

Retention Test 9.052 .601 .550 .010 Presentation 
Modality by 
Practice 
Strategy 
  

Transfer Test 3.092 .129 .879 .002 

  

Analysis of Hypotheses 
 
 The results of the above analysis on the experimental study were used to test 

the three hypotheses. The following is a brief discussion on each hypothesis tested: 

 Hypothesis1: Students who receive audio instruction will have better retention 

and transfer performance than those who receive text and dual instructions in 

learning FrontPage via animated demonstrations. 

 The statistical results did not support this hypothesis. Students who received 

audio instruction had the highest mean score in retention test while students who 

received dual instructions had the highest mean score in transfer test. However, the 

differences among groups in both retention and transfer performance were not 

statistically significant at the .05 level.   



Texas Tech University, Chaohua Ou, May 2008 

  63   

 Hypothesis 2: Students who practice with user-controlled help will have better 

retention and transfer performance than those who practice with program-controlled 

help. 

 The statistical results partially support the above hypothesis, showing that 

students who practiced with user-controlled help outperformed those who practiced 

with program-controlled help in transfer test. However, students who practiced with 

user-controlled help did not outperform those who practiced with program-controlled 

help in retention test. 

 Hypothesis 3: There will be a significant interaction between the level of 

presentation modality and the level of practice strategy.  

 The statistical results did not support the hypothesis, showing no significant 

interaction between the level of presentation modality and level of practice strategy. 

Attitude Survey Results 
 
 The attitude survey consisted of 11 questions and the first two asked their test 

password and session number so that their responses could be matched with other data 

collected. The following reports the data analysis results on the rest 9 questions, which 

looked into the participants’ perception of their learning experience in this study as 

well as their attitude and learning preferences. 

Results Regarding Perceptions on the Effectiveness of Instructions  
 
 Three questions were about the participants’ perceptions on the effectiveness 

of the instructions in the animated demonstrations and simulations used for practice. 
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They were measured by a Likert scale of 5, with 5 being strongly agree and 1 being 

strongly disagree. Table 4.17 reports the means for each question. In general, the 

participants believed the instructions in this study were effective, with an overall mean 

of 3.68 out of 5 for Question 4, 4.16 for Question 6, and 3.99 for Question 9, all above 

the neutral point of 3 

  
Table 4. 17  

Descriptive statistics for questions about perceptions on the effectiveness of 

instructions 

 

 Question N Mean Std.  
Deviation 

Q04: The instructions in the demonstrations are 

clear and adequate 114 3.68 .971 

Q06: I think the practices are helpful for learning 

FrontPage. 114 4.16 .782 

Q09: I think the instructions or the help system in 

practices are helpful. 114 3.99 .825 

 

Results Regarding Learning Preferences 
 
   The remaining six questions asked the participants about how they preferred 

learning software application. Question 3 was specifically about which type of 

instructions they preferred: spoken, written, or both. Figure 11 shows 79 out of 117 
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participants (67.5%) preferred both written and spoken instructions, 27 participants 

(23.1) preferred written instructions, and 11 participants preferred spoken instructions.  

 

 

Figure 12. Results for Question 3 in the attitude survey. 
 
  

 Question 5 asked if participants would prefer to skip watching the animated 

demonstrations and start directly with the practice. As shown in Figure 12, 48.7% of 

the participants disagreed and 15% of the participants strongly disagreed. That is to 

say, more than 60% of the participants believed that it was necessary to learn through 

watching animated demonstration before starting practices. 
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Figure 13. Results for Question 5 in the attitude survey. 
 

 

Question 7, 8, and 10 were all about the participants’ preferences on practicing. 

Question 7 and 8 were specifically about the participants’ attitudes’ towards practicing 

with program-controlled help and user-controlled help. A comparison of the results 

shows that the mean for Question 7 (M = 3.89) was higher than that for Question 8 (M 

=3.31) (See Table 4.18). It appeared that the participants showed more preference on 

getting program-controlled help than getting user-controlled help.  

  



Texas Tech University, Chaohua Ou, May 2008 

  67   

Table 4. 17 
 
Descriptive statistics for Question 7 and 8 
 

Question N Mean Std. 
Deviation 

Q07: When I do the practices, I prefer being given 

instructions on how to proceed for each step. 111 3.89 .918 

Q08: When I do the practices, I prefer trying on 

my own and not seeking help unless I don’t know 

how to do. 

112 3.31 1.131 

 
  

 Question 10 asked the participants whether they preferred practicing after each 

demonstration or practicing after all demonstrations. Participants seemed to have 

divided opinions on the statement. While 15 participants (12.8%) were neutral, 13 

participants (11.1%) strongly agreed and 36 (30.8%) agreed with practicing after all 

demonstrations. That means the rest 45.3% of the participants did not prefer this 

practice format (see Figure 13).  
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Figure 14. Results for Question 10 in the attitude survey. 

 

Results Regarding the Perceptions of the Overall Learning Experience 
 
 The last two questions in the survey were about the participants’ perceptions of 

their overall learning experience. Question 11 asked the participants if they liked 

learning software through this type of demonstrations and practices. Table 4.19 shows 

that the participants were quite positive about the experience, with an overall mean of 

3.81 out of 5. The results also indicate that the participants who practiced with user-

controlled help had a higher rating on the experience (M =3.98) than those who 

practice with program-controlled help (M = 3.62). The participants who received dual 

instructions had the highest mean (M = 3.87) and those who received text instruction 

had the lowest mean (M = 3.73). 
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Table 4. 18  

Descriptive statistics on Question 11 by presentation modality and practice strategy 

 
Presentation Modality Practice Strategy  

Audio 
 

Text 
 

Dual Total 

Program-controlled 
 Mean 3.65 3.58 3.63 3.62 
 SD .606 .692 1.257 .892 
 N 17 19 19 55 
User-controlled  
 Mean 3.80 4.05 4.10 3.98 
 SD 1.105 .899 .912 .967 
 N 20 22 20 62 
Total 
 Mean 3.73 3.83 3.87 3.81 
 SD .902 .834 1.105 .946 
 N 37 41 39 117 

 
  

Question 12 was an open-ended question asking the participants for additional 

comments or suggestions based on the learning experience. On the one hand, some 

participants were very excited about learning software application in the way 

demonstrated in this study. A student said, “This is a lot better than just a book”. 

Another student even suggested, “We should do all of our modules this way because it 

would be much more beneficial as they are telling us what we need to do and letting us 

practice”. On the other hand, a few students complained that it was confusing and they 

had run into some technical difficulties during the study.  
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Summary 
 
 The results of the demographic survey indicate that the average age for the 

participants in the six treatment groups was almost the same. They were from various 

academic disciplines. There was no significant difference among the six treatment 

groups in terms of their GPA, prior knowledge and skills on FrontPage and Microsoft 

Office applications in general.  

 The results of the experimental study showed significant difference in the 

practice strategy factor. Students who practiced with user-controlled help had 

significantly better transfer performance than those who practiced with program-

controlled help. However, there was no significant difference in the retention 

performance. No main effect was observed for the presentation modality factor. 

Students who received audio instruction had the highest mean score in retention test 

while students who received dual instructions had the highest mean score in transfer 

test. However, these differences were not significant at the .05 level. No significant 

interaction was detected between the two factors.   

 The results of the attitude survey showed that the participants were positive 

about the effectiveness of the instructions and the overall learning experience. The 

majority of the participants preferred both written and spoken instructions. They 

believed that animated demonstrations were necessary for the software application 

learning and should not be skipped before practicing. They also showed more 

preference on practicing with program-controlled help over practicing with user-
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controlled help. However, their opinions were quite divisive on practicing after all 

demonstrations instead of practicing after each demonstration.  
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CHAPTER V 

 
DISCUSSIONS AND CONCLUSIONS 

 
 

 The primary purpose of this study was to investigate the effects of presentation 

modality and practice strategy in facilitating undergraduate students’ achievement on 

software application learning. Three levels of presentation modality (audio, text, and 

dual) and two levels of practice strategy (practice with program-controlled help and 

practice with user-controlled help) were studied. 

 This chapter provides a summary of the findings of the experimental study, 

followed by conclusions. Implications for instructional design, recommendations for 

future research, and limitations of the study are also presented.  

Summary of Overall Findings 
 

Effects of Presentation Modalities 
 
 Research question one was raised to find out what effect different presentation 

modalities (audio, text, and dual) would have on students’ software application 

learning. The results found no significant differences in students’ retention and 

transfer performance on software application learning via animated demonstrations 

and simulations with different presentation modalities. Therefore, the study did not 

replicate the modality and redundancy effect in Cognitive Load Theory and 

multimedia learning theory. However, the results confirmed the findings in previous 
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research studies revealing that modality and redundancy effect could be reduced, 

eliminated, or even reversed by such factors as element interactivity, pace of 

instruction, and learners’ prior knowledge.  

 First of all, modality effect is moderated by element interactivity. Modality 

effect is larger for high element interactivity materials than low element interactivity 

(Ginns, 2005). According to Cognitive Load Theory, a learning element is a learning 

item in its simplest form. The measurement of element interactivity can be estimated 

by counting the number of elements that must be considered simultaneously in order 

to learn a particular procedure. Intrinsic cognitive load is determined by the degree of 

element interactivity while extraneous cognitive load is generated by how instruction 

is presented. If the element interactivity is high, so is the intrinsic cognitive load. 

When combined with a high extraneous cognitive load, it may lead to cognitive 

overload that prevents schema construction. Under this circumstance, presenting 

textual information in spoken format may effectively expand the cognitive capacity 

available for learning. If the element interactivity is low, the intrinsic cognitive load 

will be low. The combination of low intrinsic and high extraneous cognitive load may 

not be sufficient to result in cognitive overload that could inhibit learning. In this case, 

the modality effect that is maintained with high element interactivity materials will be 

reduced or eliminated when low element interactivity materials are used. 

 The measurement of element interactivity is always an estimate and never 

wholly objective. It also involves a careful match of the instructional materials and the 

knowledge levels of the students. The difference between low and high element 
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interactivity, according to Sweller (2003), is that material with low element 

interactivity can be learned serially without loss of understanding while high element 

interactivity material requires learners to simultaneously process all the elements and 

their relations. The subject matter in this study was software application learning, 

specifically learning Microsoft FrontPage 2003. Although each of the learning tasks 

involves multiple steps, there is no complex relationship between these steps. For 

example, to insert a link bar to a template page, learners are supposed to click Insert 

menu, select Web Component from the drop-down list, then select Link Bars, and 

choose one from the available three types of link bars. Compared to the instructions in 

such subject areas as math, sciences, and engineering where modality effect has been 

widely researched and has been observed (Mayer, 2001; Sweller ,1998), for example, 

instructions on how lightning develops (Mayer & Moreno, 1998; Moreno & Mayer, 

1999), the FrontPage instructions in this study should have relatively low element 

interactivity. This might be one of the reasons why the modality effect could not be 

replicated in this study.  

 Secondly, modality effect is moderated by the paces of presentation. Modality 

effect is found larger in system-paced instructions than those self-paced instructions 

(Ginns, 2005). In earlier studies on modality effect, students had only a few minutes to 

study the instructional materials and the maximum study time was always based on the 

length of time for narration. This type of instruction was system-paced. To test the 

generalizability of the modality effect, Tabbers and his colleagues (Tabbers, 2002; 

Tabbers, Martens, & van Merrienboer, 2000, 2001, 2004) conducted research studies 
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in which learner control was provided so that they were able to read or listen to the 

explanatory text as many times as they wanted during the allotted 70 minutes. They 

found that modality effect disappeared or was reversed. They argued that the 

superiority of simultaneously presenting graphics with spoken text over graphics with 

written text only exists in system-paced instructions. This advantage disappears in 

learner-paced instructions and presenting written text could be more effective because 

learners have more time to elaborate on information in a more flexible way.  

 The instructions in this research were totally self-paced. The animated 

demonstrations provided the participants with various controllers such as play / pause, 

forward / backward, and rewind. That is to say, the participants were able to go back 

and forth to study each step of the demonstration or the whole demonstration. The 

simulations used for practices also provided the rewind function. The participants 

could watch the demonstrations and practice as many times as they desired within the 

maximum of 40 minutes. The instructions used in the animated demonstrations and 

simulations were very brief and the displaying (text on screen) time or playing time 

(narration of the text) of the instruction was approximately 2-3 seconds. In this case, 

this self-paced model of instruction might give the participants the opportunity to 

review and re-practice even if they missed any information. Therefore, the learner-

paced instruction in this study could also be attributable to the disappearance of 

modality effect.  

 This study did not find evidence of redundancy effect either. The dual 

instructions, which were supposed to contain redundant information, did not appear to 
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interfere with learning. As a matter of fact, the participants who received dual 

instructions had the highest mean score in the transfer test, although there was no 

statistically significant difference among the groups. It is believed that element 

interactivity determines the demonstration of redundancy effect as well (Sweller & 

Chandler, 1994). In other words, redundancy effect would be displayed on high-

element interactive tasks, but it would disappear on low element interactive tasks. 

Besides element interactivity, another particular factor that could explain the 

disappearance of redundancy effect in this study is learners’ prior knowledge.  

 Earlier studies have shown that information that was redundant for experienced 

learners and so best eliminated, was essential for novice learners to understand the 

instructions (McNamara, Kintsch, Songer, & Kintsch, 1996; Kalyuga, Chandler, & 

Sweller, 1998; Yeung, Jin, & Sweller, 1998). This phenomenon is defined as the 

expertise reversal effect (Kalyuga, Ayres, Chandler, & Sweller, 2003). For 

experienced learners, the acquired schemas in their long-term memory may provide 

guidance in the process of constructing mental representations if a task. They may not 

need any additional instructional guidance. For novice learners, on the contrary, no 

guidance is provided by relevant schemas in long-term memory to handle the task. 

Thus the instructional guidance can act as a substitute for missing schemas. As a 

consequence, the instructional guidance, which may have negative consequences on 

experienced learners, may have facilitative effects on novice learners. The 

demographic survey results indicated that the participants in this study had very 

limited experience with FrontPage. The majority of the participants had never used 
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FrontPage before. Therefore, the instructions presented in identical visual and auditory 

text might not be redundant to them or even beneficial for their learning.  

 In summary, this study did not find evidence of the modality and redundancy 

effect. However, the results were in accordance with previous studies in which the two 

effects were reduced, eliminated, or even reversed by the significant moderating effect 

of element interactivity, pacing of the instructions, and learners’ prior expertise.  

Effects of Practice Strategies 
 
 Research question two examined what effect different practice strategies 

(practice with program-controlled help vs. practice with user-controlled help) would 

have on students’ software application learning. The results found significant 

differences in students’ transfer performance, but no significant difference on 

students’ retention test. The results indicated that both practice strategies were equally 

effective in facilitating the initial acquisition and retention of software application 

skills. However, practice with user-help showed superiority in facilitating long-term 

transfer performance.  

 The tasks used for practices in this study were identical to those in the 

animated demonstrations. In other words, students watched how these tasks were 

completed step-by-step in the animated demonstrations. Then they practiced by taking 

the turn to complete the tasks themselves with either program-controlled help or user-

controlled help. Although the tasks used in practice were the same for every 

participant, two different help systems were used to enable the participants to 

successfully complete the practices. Both program-controlled help and user-controlled 
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help provided instructional hints and feedback to ensure that the participants were able 

to successfully complete the practices. Program-controlled help instructed the 

participants to practice step-by-step while user-controlled help did not provide any 

instruction unless the participants clicked a help button. In both cases, feedback was 

provided to help correct the errors if the participants failed to follow the instructions.  

 It was obvious that practice with program-controlled help provided full 

guidance to the students. This strategy did consolidate students’ skills on similar tasks 

through repetition. However, it seemed that the full guidance did not give the students 

any opportunity to think during practicing. They could passively follow the guidance 

to finish the practice quickly without having to think how they should do in order to 

complete a task. Consequently, this strategy might not help facilitate deep information 

processing and resulted in superficial learning. This group of participants might not 

have difficulty in carrying out tasks similar to those in the training session. When 

dealing with new situations that differed significantly from those they encountered in 

training, they were outperformed by the participants who practiced with user-

controlled help. This finding confirmed what had been discovered in a previous study 

in which using pure simulation was superior to using guided simulation for software 

training (Chen, 2001).  

 Practice with user-controlled help differed from practice with program-

controlled help in that it did not foster a learning environment in which learners 

passively received and followed instruction. Instead, it encouraged students to think 

and try first. If they failed, they could request guidance by clicking a help button. This 
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type of help system might facilitate their active learning and thus promote their 

transfer performance. 

 In summary, both practice strategies were equally effective in facilitating 

students’ retention performance in software application learning. However, practice 

with user-controlled help was more effective than practice with program-controlled 

help in enhancing transfer performance. A possible explanation was that practice with 

user-controlled help might facilitate more active learning than practice with program-

controlled help.  

Interactions between Presentation Modality and Practice Strategy 
 
 Research question three was raised to find out if there was a significant 

interaction between presentation modalities and practice strategies. The review of 

literature supported the advantage of auditory instructions. It was expected that the 

participants who received spoken instructions would have better retention and transfer 

performance than those who received text or dual instructions. On the other hand, the 

two practice strategies were rarely investigated and there was no evidence from 

literature review on which practice strategy would be more effective. However, it was 

hypothesized that practice with user-controlled help would be superior to practice with 

program-controlled help because user control might facilitate students’ active learning. 

When presentation modalities were used in combination with the practice strategies, it 

was expected that the group who received audio instructions and practiced with user-

controlled help would have the best performance while the group who received dual 
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instructions and practiced with program-controlled help would have the worst 

performance.  

 The results of the study revealed that there were no statistically significant 

differences for students’ achievements on the two criterion tests among the six 

treatment groups. No significant interaction was found between presentation 

modalities and practice strategies. Hence, the findings about the effects of presentation 

modalities and practice strategies on students’ achievements on software learning were 

due to the experimental effects rather than the interactions of the two independent 

variables in this study.  

Conclusions 
 
 Based on the finding of the study and the detailed discussions of the findings, 

the following conclusions have been drawn: 

1. Animated demonstrations presented in different presentation modalities 

(audio, text, or dual) were equally effective in facilitating students’ retention 

and transfer performance in software application learning.  

2. The modality and redundancy effect propounded in Cognitive Load Theory 

and multimedia learning theory were not observed in this study. The two 

effects could be reduced, eliminated, or even reversed by the significant 

moderating effect of element interactivity, pacing of the instructions, and 

learners’ prior expertise, which were corroborated in previous studies.  

3. Both practice strategies were equally effective in facilitating students’ 

retention performance in software application learning.  
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4. The two practice strategies were not equally effective in facilitating students’ 

transfer performance. Practice with user-controlled help was superior to 

practice with program-controlled help in facilitating students’ transfer 

performance.  

Implications for Instructional Design 
 
 A number of implications on designing presentations and practices for 

software application instructions are drawn from the findings of the present study. 

They are very important for designing learning software application via animated 

demonstrations and simulations in computer-based or web-base environment.  

Presentation Modality 
 
 Instructional designers inevitably need to make decisions on what modality 

should be used to present instructions. The modality and redundancy effect in both 

Cognitive Load Theory and multimedia learning theory suggest using audio instead of 

text when instructions are presented with graphics or animations and omitting 

redundant sources of information. These design principles are true in general 

circumstances. However, research studies revealed that these two effects could be 

reduced, eliminated, or even reversed by significant moderation of learning element 

interactivity, pacing of instructions, and learners’ prior expertise. The results of 

current study confirmed this finding and have two implications for instructional 

design: 



Texas Tech University, Chaohua Ou, May 2008 

  82   

 First, when designing animated demonstration and simulations for software 

application instructions, instructional designers should take into consideration whether 

the learning element interactivity in the instructional materials is high or low and 

whether the instructions are system-paced or learner-paced. Modality effect is larger 

for high element interactivity materials than low element interactivity. In addition, it is 

larger for system-paced instructions than learner-paced instructions. Software 

programs such as Adobe Captivate automatically create text captions for instructions, 

which are easy to edit as desired. Choosing to use spoken instruction over written 

instructions means extra time and effort for recording and integrating into the 

instructions. If the learning element interactivity is not high, instructions could be 

designed to be learner-paced and use the automatically-generated text instructions.  

 Second, when designing animated demonstrations and simulations for software 

application instructions, instructional designers should take into consideration 

learners’ prior knowledge and skills on the targeted software. The information that is 

redundant to experienced learners could be beneficial to inexperienced learners. As a 

matter of fact, the results of the attitude survey in this study showed that the 

participants preferred dual instructions to either spoken or written instructions. If time 

and budget allow, instructional designers can provide both spoken and written 

instructions and allow learners to turn off the audio. This would give learners more 

control and choose to learn in the way they prefer. 
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Practice Strategies  
 
 The results of present study have the following implications in terms of 

designing practices for software application instructions: 

 First, it is very necessary to integrate practices into software application 

learning. Practice is viewed as an essential component in learning procedural 

knowledge (Anderson, 1993; Carroll, 1998). The majority of the participants in this 

study agreed that practices were very useful to their learning. Previous studies on 

using animations in instructions found that learning by simply watching animations 

often resulted in superficial learning (Tversky, Morrison, & Betrancourt, 2002). 

Practicing may help learners consolidate what they learn from animated 

demonstrations. 

 Second, it is very necessary to provide learner with appropriate support in 

practices. Previous studies find that exploration-based training, in which open-ended 

exercises were used, often resulted in unsatisfying learning outcome because learners 

were not capable of choosing their own practices effectively or quickly recovering 

from their errors (Charney, Reder, & Wells, 1988; Sebrechts & Marsh, 1989; 

Wiedenbeck & Zilla, 1997). On the other hand, this study, as well as a previous study 

on guided simulations (Chen, 2001), found that providing full support did not benefit 

the learners either because practicing by passively following instructions did not 

stimulate active learning. A good practice strategy should provide partial support. This 

type of support should encourage learners to learn actively. Moreover, this support 

should enable learners to recognize and recover from their errors.  
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Recommendations for Future Research 
     

 Computer-based or web-based software applications learning will be 

increasingly popular in educational institutions and workplace as people need to 

acquire software skills necessary for their education and professional development. 

Research studies need to continue looking into which training model could help 

learners acquire software application skills effectively and efficiently. Based on the 

results of the present study, the following recommendations are made for future 

research: 

1. Rerun the study by having students learn a different software program. 

Microsoft FrontPage 2003 was used as the subject for instructions in this 

study. The learning element interactivity was quite low in the instructional 

materials.  Although the results confirmed the moderation effect of element 

interactivity, further study should be conducted to examine the effects of 

presentation modality and practice strategy on software application learning 

when the learning element interactivity is high.  

2. Rerun the study by using various practices. According to Lesgold (1984), skills 

are improved through repetition and innovation. In this study, repetition was 

used and the tasks in practices were identical to those in the animated 

demonstrations. Further study should be conducted to investigate the effects of 

practices strategies when the practices include repetition and innovation. 

Various types of practices may motivate students’ learning.  

3. Rerun the study by adding transfer test to the immediate test. Because of the 
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limitation of time, only retention test was conducted immediately after the 

training session in this study and the transfer test was conducted two days after 

the retention test. The retention test contained tasks similar to those in the 

animated demonstration and it seemed that the participants had quite good 

performance on the test and no significant differences were found on the 

retention test among the treatment groups. Further study should be conducted 

to look into how different instructional treatments would effect on students’ 

immediate transfer performance.  

4. Investigate how students’ different attitudes towards the instructions and 

practices strategies would effect their achievement. Learning style has been 

one of the important factors that affect students’ performance. Looking into the 

relationship between students’ preferences and their achievement may help 

find out which type of instruction and which type of practice would work best 

for students with a certain learning style.  

5. Assess students’ FrontPage skills more accurately by conducting a pretest. In 

this study the skills were assessed through self-rating. Future study should 

include a pretest so that the students’ skills could be assessed more accurately 

and the results could be used a covariate in data analysis.  

6. Conduct a pilot study before the real study. The attitude survey indicated that 

the participants believed the instructions were effective. However, a pilot study 

would help the researcher validate the effectiveness of the instructions before 

conducting the real study and the reliability of the criterion tests. On the other 
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hand, a few students reported that they ran into some minor technical issues 

during their study. A pilot study could help identify potential issues before the 

real study and modifications could be made accordingly.  

7. Conduct a study in a real-life learning setting. The present study was 

conducted in a controlled laboratory setting and it lasted about 1 hour for each 

phase. A longitude study in a real classroom could help test the generalizability 

of the effects of presentation modality and practice strategy on software 

application learning.  
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Regarding: 501012 Effects of Presentation Modality and Practice Strategy in Animated 
Demonstrations of Software on Achievement of Undergraduate Students  

Dr. Nancy Maushak: 

The Texas Tech University Protection of Human Subjects Committee approved your claim for an 
exemption for the proposal referenced above on September 20, 2007.  

Exempt research is not subject to continuing review. However, any modifications that (a) change the 
research in a substantial way, (b) might change the basis for exemption, or (c) might introduce any 
additional risk to subjects must be reported to the IRB before they are implemented.  

To report such changes, you must send a new claim for exemption or a proposal for expedited or full 
board review to the IRB. Extension of exempt status for exempt projects that have not changed is 
automatic.  

The IRB will send annual reminders that ask you to update the status of your research project. Once 
you have completed your research, you must inform the Coordinator of the Committee either by 
responding to the annual reminder or by notifying the Coordinator by memo or e-mail 
(donna.peters@ttu.edu) so that the file for your project can be closed.  

Sincerely,  

Rosemary Cogan, Ph.D., ABPP 
Protection of Human Subjects Committee 
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APPENDIX B 
 

DEMOGRAPHIC SURVEY 
 
 
 

Please fill in your password before you proceed further:  
 
Your EDIT 2318 Password:         
 
Please tell us about yourself:  
 
What is your declared major?      
 
How old are you?      
 
Your gender:  Male    Female 
 
What is your cumulative GPA range? 

0-1.0  1.1-2.0  2.1-3.0 3.1-4.0 
 
Please rate your competency in using the following Microsoft Office software: 
 
Microsoft Word Never use it Beginner Intermediate Advanced 

 
Microsoft Excel Never use it Beginner Intermediate Advanced 

 
Microsoft 
PowerPoint 

Never use it Beginner Intermediate Advanced 
 

Microsoft FrontPage Never use it Beginner Intermediate Advanced 
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APPENDIX C 
 
 

Protocol on Learning Microsoft FrontPage 
 

 
Preparation for the study  
 

 Clear the lab of non-participating students 15 minutes before start time 
 Tell participants to sit at any computer and log on to the computer with their 

eraider username and password.  
 Ask the participants to switch off their cell phones 

 
Introduction of the Study 
 

 The proctor reads the following introduction of the study: 
 
Today you will be participating in a research study for extra credit in EDIT 2318. This 
research study consists two sessions and each session will take approximately 60 
minutes. Your participation in this research will replace any one module grade, between 
Modules 1 through 8 for EDIT 2318. 
 
In today’s session, you will learn how to use Microsoft FrontPage to create a web site. 
Your active participation is very important to the study. A few basic requirements have 
been established to protect the reliability and validity of the study. In order to receive 
credit for participation in this study you must: 
 

1) Participate in two sessions of the study 
2) Be present for the entire duration of each session 
3) Actively participate by studying the material presented as you would for a test. 
4) Complete the required assessment tests at the end of each session. 

 
If you are found not meeting any one of these requirements, you may be dismissed from 
the study without receiving any module credit; no partial credit will be given. Examples 
of non-participation include tardiness, sleeping, eating or drinking, talking, and other 
forms of inattention to the study materials. You may choose to leave the study at any time 
without receiving any credit.  
 
According to Texas Tech University's policies, your individual participation in this study 
is voluntary. You may leave the study at anytime, if you feel the need to leave. However, 
if you decide not to complete the study, then the instructors have the right not to provide 
credit for you attending this study. 
 

 After the introduction is read, the proctor answers participants’ questions if there 
are any. 
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 Tell the participants to raise their hand for assistance if they have any question 
during the study.  

 
Starting the Study 
 

 The proctor gives each participant an index card, which instructs them to log on to 
the web site, http://www.edit2318.net, with provided username and password.  

 Ask the participants to write down their name and EDIT2318 password on the 
card. 

 After all participants log on to the site, remind them of reading the instructions on 
the home page before starting learning the materials. 

 Tell the participants that they will have 40 minutes to learn and practice.  
 Tell the participants that an online test will be available after their 40-minute 

study. 
 
During the Study 
  

 The proctor may walk around the lab during the study, which helps keep the 
participant on task.  

 The proctor may assist any participants who raise hands for help. 
 If any participants complete the test before the session is over, the proctor may 

tell them to stay quietly in the lab until the end of the session. 
 
After the Study 
 

 When the participants are dismissed, collect the index card when they are leaving. 
 The index car will be given back to the participants when they come to the second 

session of the study. They need to log on to the web site to take a survey. 
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APPENDIX D 
 

RETENTION TEST SHEET 
 

 
How to take this test? 
 

• This test consists of 8 tasks, each of which consists of several steps. Each step 
counts for 1 point.  

• You will have ONE chance only for each step. You will get correct or incorrect 
feedback for each of your clicks and text entries.  

• If you click incorrectly, you will lose the point for this step and you will 
automatically advance to the next step.  

• If you are required to enter text, please make sure to press the Enter key when 
you finish your typing.  

• You cannot go back to the previous step.  
• Please strictly follow the instructions for each task to complete it and do not use 

right-click or short-cut keys unless you are instructed to.  
• Please don’t close the test window until you finish all tasks.  

 
Tasks 
 
Task 1: (10 points) 
 

1. Open a new page in Microsoft FrontPage  (1 step); 
2. Save it  ( 2 steps); 
3. When you save it, change the page title to template (2 steps); 
4. Change the file name to template (2 steps); 
5. Save it as Dynamic Web Template (*.dwt) (3 steps).  

 
Task 2: (2 points) 
 

1. Insert a horizontal line (2 steps). 
 
Task 3:  (10 points) 
 

1. Insert a link bar(3 steps); 
2. Select a link bar based on navigation structure and continue (2 steps); 
3. Use the page’s theme as the bar style and continue (1 step); 
4. Choose the horizontal link bar and continue (1step); 
5. Select Child page under Home as hyperlinks to be added to page (1 step); 
6. Select home page for additional page (2 steps). 
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Task 4: (2 Points) 
 

1. Select a theme named Expedition (1 step); 
2. Apply it to the selected page (1 step). 

 
Task 5: (3 points) 
 

1. Insert a page banner (2 steps); 
2. Select Picture as the page banner property. (1 step). 

 
Task 6: (8 points) 
 

1. Select three web pages: index, projects, and resources (3 steps); 
2. Attach a dynamic web template named template to these pages (5 steps). 

 
Task 7: (7 points) 
 

1. Create a site navigation for the EDIT3318 web site (1 step); 
2. Add the page project. htm to the navigation structure (3 steps); 
3. Add the page resources.htm to the navigation structure (3 steps). 

 
Task 8: (5 points) 
 

1. Add a an editable region to a dynamic web template (3 steps); 
2. Name the region as content (2 steps). 
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APPENDIX E 
 

TRANSFER TEST SHEET 
 

 
You have learned from session 1 the following skills on using Microsoft FrontPage 2003: 
 

 Creating site navigation; 
 Creating a page template 
 Adding page banner and link bar 
 Attaching a template to web pages 

 
In this test, you are going to use these skills to create a personal web site template using 
some basic web pages provided. Please follow the instructions below to create the site. 
 
Instructions 
 

1. Click Start on your computer; 
2. Go to My Computer  
3. Open Public Folder > 2318_module10 
4. Drag the folder named with your 2318 password to your desktop 
5. Open Microsoft FrontPage 2003 
6. Select File > Open Site, and navigate to the folder you just saved to the desktop 
7. In your folder, there is a web site folder named with your user name for module 

10, e.g., student90. Open the site. 
 
You will have 40 minutes to complete the site template. You must save your work 
frequently because you will get grades for the work you have completed by the end of the 
test. Please save all your work in this folder only. 
 
Tasks 
 
There are five web pages inside this site folder: About Me, Favorite, Home, Interests, 
Photo Gallery. Below are the tasks you need to do in order to complete the site template 
creation: 
 

1. Create a site navigation, add the web pages to the navigation structure according 
to order below:  

1) Photo  
2) Interests 
3) Favorites 
4) About Me 
 

2. Open a new page and save it as a dynamic web template with the file name 
template and the page title Page Template. 
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3. Insert a picture page banner at the top of the Page Template and it should be 
centered. 

4. Insert a link bar below the page banner: 
 

1) The link bar should be centered; 
2) The link bar should be based on navigation structure;  
3) The bar style is Use Page’ s Themes;  
4) The link bar should have the horizontal orientation; 
5) The hyperlinks to be added to the page should be home page and child 

pages under home. 
 

5. Select a theme named Nature and apply the theme to the Page Template. 
 

6. Add an editable region named body under the link bar. 
 

7. Add a horizontal line under the editable region body. 
 

8. Attach the Page Template to all web pages of the site.   
 
 
Questionnaire 
 
Please go to http://www.edit2318.net, log on with your username and password on your 
index card and complete a very short questionnaire. It will take you about 5 minutes to 
complete it and your Module 10 is done! 
 
Thank you for your participation! 
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APPNEDIX F 
 

ATTITUDE SURVEY 
 

 
 
 

  
1.  Your EDIT 2318 Password  
 

  
 

2.  Your Module 10 section number  
 

  
 
3. Which type of instructions do you prefer to be used in the demonstrations and 

practices in this study? 

Written instructions   

Spoken instructions  

Both written and spoken instructions 

4. The instructions in the demonstrations are clear and adequate.  

Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

5. Watching the demonstrations is not necessary for learning FrontPage. I would 
prefer skipping them and start learning from the practices.  

Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

6. I think the practices are helpful for learning FrontPage.  
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Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

7. When I do the practices, I prefer being given instructions on how to proceed for 
each step.  

Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

8. When I do the practices, I prefer trying on my own and not seeking help unless I 
don’t know how to do.  

Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

9. I think the instructions or the help system in practices are helpful.  

Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

10. I prefer doing practices after watching all demonstrations instead of practicing 
after each demonstration.  

Strongly agree  

Agree  

Neutral  
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Disagree  

Strongly disagree  
 

11. Overall, I like learning software through this type of demonstrations and 
practices.  

Strongly agree  

Agree  

Neutral  

Disagree  

Strongly disagree  
 

12.  Any comments or suggestions on this learning experience you would like to share 
with us?  
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APPENDIX G 
 
 

GRADING RUBRIC FOR TRANSFER TEST 
 

Tasks Subtasks Grade 
A dynamic web template must be created  1 point 

The file name must be template. 1 point 

Create Dynamic 
Web Template 
 (3 points) 

The page title must be Page Template. 1 point 

The page banner must be a picture page banner. 1 point 

The page banner must be inserted at the top of the 
Page Template. 

1 point 

Insert Page 
Banner  
(3 points) 

The page banner must be centered. 1 point 
The link bar must be inserted below the page banner 1 point 

The link bar should be centered; 1 point 

The link bar should be based on navigation structure; 1 point 

The link bar should have the horizontal orientation; 1 point 

The hyperlinks added must be child pages under 
home. 

1 point 

Insert Link Bar 
(6 points) 

The additional pages added must be Home page. 1 point 
The editable region must be under the link bar. 1 point 

The editable region must be named body. 1 point 

A horizontal line must be inserted under the editable 
region. 

3 points 

The theme named Nature must be applied to the 
template 

3 points 

Attach Template 
(11 points) 

The template must be attached to all the web pages. 3 points 

The site navigation must include all pages. 1 point Navigation  
(2 points) The web pages must be arranged based on the 

required order. 
1 point 

Total  25 points 

 


