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In spite of wide spread adoption of the internet technology in teaching and 

learning, little research exists on the use and the effect of web incorporation in 

teaching and learning. Immediate clarification of how, when, and for whom the 

web integration in education is beneficial is needed. This qualitative study explored 

the dynamics and characteristics of web incorporation in a large introductory 

computer programming course at college level. Characteristics that might influence 

web integration and its usefulness to students and the instructor were identified. 

The instructor of the course and six volunteer students were studied in 

regards to their approaches and beliefs towards web use in teaching and learning. 

Students' approaches to using available resources for learning such as class 

interaction, office hours, practice and assignment programs, homework 
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students' approaches. Students' achievement was considered as a measure of 

success in the learning activities and was used in differentiating successful and less 
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The results of the study suggest a direct association between use of 

electronic information in a dynamic form via the web and students' success in the 

course. Results also indicate a direct association between the instructor's skills and 

goals in utilization of the web in teaching and the students' use of the web resource 

for learning. Recommendation for future studies in investigation of the identified 

associations and examination of possible causal relationships between the identified 

characteristics of web utilization and use of the web capabilities for teaching and 

learning in regard to instructor and student outcomes are provided. 
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Effectiveness of Integration of Internet Technologies in Support of 

Teaching and Learning Computer Science Programming 


CHAPTER I: THE PROBLEM 

Introduction 

Higher education spent more than $29 billion on educational technology in 

the 15 years up to 1995 (Katz, Tate, & Weimer, 1995). Since that time educational 

technologies have continued to receive significant attention. The World Wide Web 

(WWW) computer internet has been acclaimed to have the potential to transform 

teaching and learning (Bell, Davis, & Linn, 1995; Fishman & Pea, 1994; Gordin, 

Gomez, Pea & Fishman, 1995; Owston, 1997). The advocates of technology 

recommend that using computer technology with the internet will improve teaching 

and learning (Cuban, 1986; Disieno, 1995). However, history has taught that 

technological potential does not easily translate into direct educational benefits 

(Cohen, 1988; Cuban, 1986, 1993; Hodas, 1993). Claims for the influence of 

technology, although substantial, are largely untested and serious consequences 

may result if acceptance of technology in education delivery continues without 

evaluation of the effectiveness of specific applications (Gordin, et al., 1995; 

Loveless, 1996; Owston, 1997). 

As a new technology is introduced, the first inclinations are to use it in the 

same manner as the traditional technology it is replacing (Rogers, 1995). 

Educational technology is not an exception. Teachers who use computers only as a 

typewriter exemplify this notion, the same as those teachers who use desktop

publishing software for preparing more colorful overheads, or the teachers who use 

the web to post syllabi and course schedules. 

Resources and efforts in abundance have been dedicated to incorporating the 

internet and web in instruction. The effectiveness of computer technology in 
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educational settings depends however, on how successfully teachers integrate the 

technology with 

their educational goals and curriculum (MacArthur, Pilato, Kercher, Peterson, 

Malouf, & Jamison 1995). Technology that supports instructional goals related to 

increased student involvement appears more attractive to those who attempt to 

create student-centered learning environments (Shinegold & Tucker, 1990). The 

accessibility, availability, and interactivity of technology tools are associated with 

their attributed value in educational settings. 

From the constructivist perspective, "learning is a product of self

organization" where knowledge is acquired through creating connections between 

the learner's existing cognitive structure and the new information. Meaningful 

learning occurs when new knowledge is actively associated with appropriate pre

existing knowledge structures (Mayer, 1989). Interaction with pre-existing 

structures is what re-establishes a new conceptual structure and is promoted by 

constructivist teachers (Glasersfeld, 1991). According to constructivist theory of 

learning, acquiring knowledge is not a passive absorption of information. Learning 

is interaction, involving the selection, processing, and assimilation of information 

according to the learner's state of mind (Ernest, 1995). Thus, constructivist 

instruction is often aimed at activating learners' thinking in rich meaningful 

contexts that promote reflection and critical thinking, and incorporates authentic 

activities and assessment into instruction (Gage & Berliner, 1998). 

Capabilities of the web and email have the potential to accommodate active 

learning, cooperative learning, problem-based learning, group discussion, and other 

constructivist approaches to teaching and learning. These capabilities include but 

are not limited to: 

1. Synchronous and asynchronous electronic communication: Web and email 

can provide one-to-one, one-to-many, and many-to-many communication 

opportunities. These functions facilitate student-student and instructor-student 

interactions. These forms of interaction hold instructional value in different 

operations such as submission of student work, prompt and frequent feedback, and 
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discussion of concepts amongst students with the instructor's ability to monitor and 

contribute ideas. 

2. Accessibility and interactivity of information dissemination: Web and 

email can both prove useful in information dissemination, based on the 

instructional purpose and format of the information. Various formats of text, audio, 

animation, video, and interactive multimedia, that can be disseminated through 

both web and email, have the potential to improve and enrich the information to 

which students have access and exposure. 

3. Searches for and location of information: The web provides one of the 

richest collections of information from around the world. Incorporating student 

activities that requires them to explore, restructure, and construct information can 

facilitate and encourage active learning and cooperation among students. 

In spite of the "intuitive" knowledge about the usefulness of the internet, little 

research exists about this tool in educational environments. Empirical studies that 

assess the value of the internet in instruction are few and often provide unclear 

conclusions and lack generalizability. Collins (1998) used email in a large biology 

class to increase student-instructor and student-student interaction. The experiment 

was reported to be successful due to the high number of messages. Yet, the 

students' achievement was not considered indicative of success in incorporating 

this tool. The explicit assumption was that interaction opportunities for students 

and instructor contribute to the effectiveness of direct-instruction teaching method 

(Eggen &Kauchak, 1996). 

Some researchers studied the use of email or web to provide students with 

course material that replaced class teaching (Smith, Whiteley, & Smith, 1999; 

Ward & Newlands, 1998). Even though the students' and the instructors' reaction 

to the use of the web were reported generally as "very positive," in these studies, 

the course content and information disseminated through the web were not 

supplementary and replaced class instruction. This replacement of class instruction 

left some students "very dissatisfied." 
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McIntyre and Wolff (1998) created a simulation system on the web to teach 

pointers in C programming. Their supplemental interactive simulation system was 

reported to increase student achievement scores. However, their report did not 

indicate the efforts of establishing validity for the instruments that measured the 

achievement. 

Lack of conclusive evidence on benefits and guidelines for efficient use of the 

web leads to ineffective use (Jones et ai., 1999). Research on why and how the use 

of electronic communication and web is effective in education is minimal and 

challenges remain for accurate meaningful research to ensure the proper use of this 

technology in education (Charp, 1998; Jones et ai., 1999). 

Literature on the use of the internet and web as both instructional and 

management tools suggests that their use and effectiveness may vary in different 

instructional situations based on the context, as well as teacher and learner 

attributes (Bell, Davis, & Linn, 1995; Fishman & Pea, 1994; Gordin, Gomez, Pea 

& Fishman, 1995; Lee, 1999; Owston, 1997; Roberts, 1999). The field of computer 

science may offer an important context for investigating the effectiveness of 

technology in teaching / learning, because the context is technology and with the 

potential for connections to learning of that subject. Researchers in the field of 

computer science education generally agree that programming is a difficult skill to 

master regardless of the programming language (Boulay, 1986; Sleeman, Putnam, 

Baxter, & Kuspa, 1986; Smith &Webb, 2000; Spohrer & Soloway, 1986). Many 

novice programmers experience difficulties and frustration in their attempts to learn 

programming (Boulay, 1986; Sleeman, et ai., 1986; Smith, et ai., 2000; Spohrer et 

ai., 1986). Students in these courses experience difficulties developing, 

comprehending, and debugging programs, often reaching impasses from which 

they cannot proceed without assistance (Boulay, 1986; Sleeman, et ai., 1986; 

Smith, et ai., 2000; Spohrer et ai., 1986). They display such pervasive conceptual 

misunderstandings that correct programs early in the learning process come as 

pleasant surprises (Pea, 1986). 
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Extensive practice is identified as one of the ways to acquire the ability to 

'understand' programs and program effectively (Sleeman et a!., 1986). Frequent 

programming assignments with prompt feedback provide opportunities for 

improving the quality of programming instruction. However, large class sizes 

impede such practices. With the progressive increase of class sizes in first 

programming courses, one immediate concern is to maintain the quality of learning 

and teaching in these classes. Large classes of more than 100 students not only 

restrict informal information exchanges between the lecturer and the students but 

also diminish the possibility of increasing programming practice and feedback. 

Incorporating the internet capabilities in introductory programming instruction may 

be helpful in overcoming difficulties. More specifically, the internet can be 

incorporated to improve instruction by increasing communication, providing access 

to information, and improving course management. The educational effectiveness 

of such uses, however, must be examined. 

Statement of the Problem 

The existing research does not clarify the effects of the internet and web 

incorporation in instruction. Extensive research is required to clarify the 

appropriate and effective use of these tools and to examine their effectiveness in 

different instructional situations (Jones et a!. 1999; Kozma, 1994; Pea et aI., 1999). 

The intent of this study is to investigate a case of internet incorporation in an 

introductory programming course, and identify the dynamics and user perceptions 

of the internet application in teaching and learning introductory programming. The 

purpose of this study is to develop a better understanding of how internet 

technology can be used as an incorporated tool and how such incorporation can 

affect teaching and learning of C programming. 

The C programming language is the language of choice for a first 

programming course in many educational institutions (Antonakos & Mansfield, 

2001; Uckan, 1999). This programming language is a broad and complex language 

with many operators and keywords and more than one way of representing a 
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concept. The complexity of C adds a number of difficulties in addition to the 

problems of any first programming course such as variables, functions and function 

calls, and pointers (Deitel & Deitel, 2001; Maheshwari, 1997; Dijkstra, 1989). 

These difficulties are magnified by the increased number of students in 

introductory C programming courses. Large classes of 100 or more students are 

typical for such courses and diminish the possibility of one-to-one tutoring and 

class discussions (Jones, 1982; Putman, Sleeman, Baxter, Kuspa, 1989). As a 

result, the instructors' awareness of the problems that students experience in their 

learning is minimized (Norman, 1983). Yet, when educators gain a better 

understanding of what students do and do not know, the instruction can be 

improved. The more information known about student understandings, the better 

the instructor is able to modify the instruction to meet the students' needs (Mayer, 

1989; Putman, et aI.1989). Furthermore the high number of students in these 

classes also creates obstacles for providing sufficient programming practice 

opportunities and feedback. 

The increased availability and functionality of the internet encourages its 

incorporation in teaching and learning (Pea, Tinker, Linn, Means, Bransford, 

Roschelle, Hiss, Brophy, & Songer, 1999). Electronic communications through the 

internet can be used for increasing the interaction between students and the 

instructor and provide opportunities for discussion of problems and difficulties that 

students experience in their learning. A better understanding of the kinds of 

problems that students face and mistakes they make helps improve the quality of 

instruction by addressing these problems and mistakes. 

Online practice assignment instruction and assignment submission can also 

increase the number of practice opportunities and the amount of feedback the 

students recei ve. The practice opportunities with feedback can help students obtain 

good knowledge of the programming language, the ability to debug and understand 

programs, and the ability to analyze complex tasks and design algorithms to solve 

them. Also, availability of course content and information on the web can improve 

the efficiency of managing big classes. For example, the instructor can place the 
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lecture notes on the web before the lecture to provide students with an opportunity 

to prepare for the content and instruction or post them after the lecture to allow the 

students review the lecture. 

Specifically, this study will explore dynamics and processes of incorporating 

some internet capabilities in different levels of instruction in an introductory C 

programming course and is framed by two questions: 1) What are the 

characteristics of an internet and web application in the teaching and learning of 

beginning programming, and 2) what characteI1stics differentiate successful and 

less successful students in their use of the internet and web application for learning 

programming? 

Significance of the Study 

This investigation is important for practical reasons. It is important to realize 

why, how, and for whom internet capabilities translate to educational benefits. 

There is a definite and immediate need for research to clarify the effect of the 

widespread use of the internet (Gordin et aI., 1995; Rodas, 1993; Loveless, 1996; 

Owston, 1997). Incredible amounts of resources have been expended to bring 

computers and internet connections to educational settings. Many educators have 

invested time and effort in learning ways for using this technology (Cuban, 1993; 

Disieno, 1995; Gordin, et ai. 1995; Rodas, 1993; Loveless, 1996; Owston, 1997; 

Pea et aI., 1995). By donating computer hardware and software, computer 

industries contribute to the precipitance of adopting internet technology in 

educational institutions and instructional settings. With the current state of the 

affairs, resources and efforts invested in maintaining and upgrading these 

technological systems are multiplied every few years. It is imprudent to continue 

channeling resources, time, and effort without empirical support and clear 

direction. 

The internet and web have many capabilities and much has been written about 

these tools (Bell, Davis, & Linn, 1995; Cuban, 1993; Disieno, 1995; Fishman, et 

a1.l994; Means, 1994). Only some of the web's capabilities have been used in 
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instructional settings and fewer have been investigated to show possible 

effectiveness (Jones et al. 1999). Many papers have been published on the use of 

the web and internet in education. However, fewer than 5% of these papers are 

empirical studies, and the findings of these few are inconclusive and lack 

generalizability. Many computer capabilities are not used widely in education due 

to the lack of empirical evidence as to their value in teaching (Mulholland, 1999). 

This study aims to examine the instructor's and students' perceptions and the 

dynamics of integrating the web and internet in different aspects of teaching and 

learning an introductory C programming course. A better understanding of the 

dynamics of web use in instruction and the factors that relate to student learning 

can help in assessing the value of these tools in undergraduate teaching of 

programming. Students' and instructor's perceptions of technology use and its 

benefits Idrawbacks can be identified and more carefully selected for effectiveness. 

Identifying contributing factors of the integration of the internet technology in an 

introductory programming course will help in formulating hypotheses that can be 

specifically examined for more informative conclusions and practical implications. 

Internet and web adoption for information access and communication as a 

result of the availability and convenience of the tool are common among students 

and instructors. The widespread use of the internet and web entails an increase in 

the presence of online tools in circumstances connected to learning. The students 

and the teachers are acquiring skills to improve the utilization of these tools in their 

learning and teaching. The impact of these tools in learning and teaching may differ 

as the knowledge and comfort of the users change. Students who are proficient with 

the use of online tools may approach the learning opportunities provided by the tool 

differently, which may in tum impact the learning process and efficiency of the tool 

in facilitating learning. A deeper understanding of the potential of the online tools 

to an instructor's teaching and the students' learning in respect to the users' 

proficiency and comfort can help in identifying impacts of the use of the internet in 

instruction. Programming educators can then be more confident in investing or 

withdrawing their time and resources in integration of the internet capabilities in 
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their teaching. Therefore, regardless of the specific findings, this study has the 

potential to inform educators and students in regards to use of the internet in 

instruction. 

Definitions 

For the clarity of interpretation, some definitions are offered. In this paper the 

internet refers to the global network of computers that offer a variety of electronic 

processes including electronic mail (Email), Tele-networking (Telnet), File 

Transfer Protocol (FTP), the World Wide Web of hyper-linked files, and other 

forms of electronic information transmission. The WWW or web, refers to a series 

of pre-defined and created files that are accessible only through web browsers such 

as Netscape or Internet Explorer. These web files can also offer graphic-based 

electronic mail, and file transfer in addition to bulletin boards, interactive 

simulations, and numerous other functions. 
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CHAPTER II: REVIEW OF THE LITERATURE 


Introduction 

With the substantial changes in computer technology and development of 

the internet and the WWW, the consideration of the effect of computer technology 

on learning has changed in last decades. Clark (1986) found consistent evidence 

" ... for the generalization that there are no learning benefits to be gained from 

employing any specific medium to deliver instruction" (p. 466). A decade later, 

Kozma (1994) explained that educational technology is a design science and that 

media that are studied are" ... products of our own conceptions and devices" (p. 7), 

and concluded that" ... if there are no relationships between media and learning it 

may be because we have not yet made one" (p. 7). He suggested that in order to 

improve education and training, there needs to be research on the ways technology 

capabilities can be used to influence learning for particular students, tasks, and 

situations. Cobb (1997) suggested considering cognitive efficiency as an indicator 

of preference of one medium over the other. He confirmed that there might be more 

than one medium for any teaching task. However, one medium can be found that 

has potential to help improve teaching and learning better than the other mediums. 

The task is to determine which medium can best facilitate and foster teaching and 

learning. 

Computer technology now available in instructional settings has a new 

dimension that was not present a decade ago. The internet connectivity for 

electronic communication and information transfer along with the WWW of 

interactive multimedia information presentation expands the potential capabilities 

of computer technology in instruction. Widespread social and commercial adoption 

of this technology indicates increase in accessibility of and familiarity with the 

internet and web in general. The internet and web have become common tools for 



11 

electronic communication and obtaining infonnation and are no longer novelties 

for teachers and learners. The various functions of the internet and web are used in 

many instructional situations with the intent of enhancing teaching and learning. 

In spite of the increasing use of online tools in teaching, little research 

supports the perceived effectiveness of web and internet in teaching and learning. 

The innovative and less innovative instructors use the web to some extent in their 

instruction with little support other than their intuition or promotional reports to 

rely on. The ways that the internet can enhance teaching and learning have been 

discussed but not studied carefully. There is an immediate need for studying and 

identifying the impact of online tools in different instructional settings. 

Online tools can foster teaching and learning in many different fields of 

science. Computer science in general and computer programming specifically are 

considered subject areas that are suitable for the utilization of the web and internet 

for teaching and learning. The Association for Computing Machinery (ACM) and 

the Computer Society of the Institute for Electrical and Electronic Engineers 

(IEEE-CS) convened a joint curriculum task force called Computing Curricula 

2001, or CC2001 for short. The CC2001 Task Force was to develop a set of 

curricular guidelines that would match the latest developments of computing 

technologies in the past decade and endure through the next decade. In their 

CC2001 draft they indicated that programming is an essential skill that must be 

mastered by anyone studying computer science. They emphasized that placing 

programming early in the curriculum ensures that students have the necessary skills 

when they enroll in intennediate and advanced courses. The task force also 

acknowledged that in most institutions in the United States, the primary audience of 

the introductory computer science courses consists of students outside of computer 

science who are seeking to acquire programming skills, and a programming-first 

strategy can use a single course for computer science majors and non-majors alike. 

The familiarity of computer science instructors and students with computer use in 

addition to extensive use of the computers for programming justify utilization of 

these tools in instruction to improve teaching and learning. 
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The problems associated with learning programming are studied and 

discussed in many studies. Teaching computer programming concepts and 

programming languages is difficult for novice programmers. Sources of 

misunderstanding and misconception in learning programming include 

misapplication and overgeneralization of analogies used in teaching programming 

concepts (Du Boulay, 1986). Students have predominant analogies to guide them in 

respect to programming concepts. One of these analogies is conversing with a 

human when they write programming instructions to a computer (Pea, 1986). While 

humans are intelligent interpreters of conversations, computer-programming 

languages are not. Over generalizations of such analogies, obviously result in 

'buggy' programs and unsuccessful discouraging attempts to write correct 

programs. Providing learning activities and diagnostic activities through frequent 

programming assignments can make these kinds of misconceptions obvious to 

students and instructors and would make learning programming less challenging. 

The persistence of misconceptions through misapplication of analogies in learning 

programming is linked to the infrequency with which they are explicitly confronted 

(Pea, 1986). Increasing programming experiences for students is recommended in 

addressing such problems. 

Providing extensive programming opportunities for students may be 

possible in small classes. However in the past several years, the size of introductory 

computer programming classes has been increasing every year. The biggest 

concerns with these classes is maintaining the quality of learning and teaching 

(Maheshwari, 1997). One of the prominent problems caused by large classes with 

more than 100 students is the total disappearance of any informal information 

exchange between the instructor and the students. As a result, the misconceptions 

of students remain undetected in these situations. In addition, the increased number 

of students intensifies the obstacles in providing frequent programming 

opportunities for students with little chance for confronting and clarifying students' 

misunderstandings. 
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Online instructional tools have the potential to address the problems in 

teaching introductory programming by facilitating these processes. The student ~ 

instructor interaction that is disappearing from big classes has potential for being 

restored through electronic communication. The restoration of the interaction 

between students and instructor can reveal the students' misconceptions and 

provide opportunities for the instructor to confront them. Another problem 

associated with large classes is providing students with additional information and 

instruction such as handouts, assignments, hints for solving problems, that often 

become unmanageable, time-consuming processes to the point that are abandoned 

altogether. Providing access to additional instructional information potentially can 

be facilitated using web-based information dissemination systems. 

These and other functions of the internet and web have been used in 

different instructional situations. Some of these functions have been incorporated in 

different classes and have been studied to evaluate the role of such online tools in 

enhancing teaching and learning. Even though the empirical studies that investigate 

use of the internet and web in teaching and learning are minimal and do not provide 

clear guidelines in effecti ve utilization of these tools in instructional situation, they 

provide some information of how these tools were perceived and used by students 

and the instructors. 

The following sections provide a review of such studies and discuss their 

limitations and implications. The reviewed studies present a variety of functions of 

the internet in educational settings and are categorized based on these functions. 

These functions include use of online tools for delivery of information, electronic 

communication and collaboration, searching for information, and dynamic 

presentation of information. 

Information Delivery 

Using the internet technology to deliver information as it is presented in the 

traditional lecture methods produces discouraging results in improving/enhancing 

teaching and learning. An example of using the web for deli very of simple textual 
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infonnation for teaching was a study conducted by Ward and Newlands (1998). 

This study investigated students' views on the use of the web to replace the face-to

face lectures. The researchers also looked at the methods that the students used the 

infonnation provided for them through the web. Ward and Newlands selected a 

third/fourth year Honors Economics course, taught by the researchers. They 

replaced a quarter of the course lectures with text material placed on web. 

In their report, the researchers described the process of developing the web 

material for this experiment. The web material was to replace nine lectures that 

would otherwise be held in a three weeks time. The web material, a direct 

transfonnation of traditional lecture notes to computer based text, was created with 

a simple design in the fonn of full scripts. The additional materials posted on the 

web included a notice board for announcements, three supporting documents, a 

glossary, a reading list, and two links to sources of infonnation. The researchers did 

not include electronic communication and interaction capabilities of the web in the 

material created for their study. The subjects of the study were the students who 

signed up for the course. The researchers did not provide demographic or academic 

infonnation about the subjects. The researchers' use of "computer-based system" 

referred to "computer-based lectures" and was limited to only text material posted 

on web to replace nine lectures and was compared to traditional fonn of lectures. 

For their study, the researchers administered three questionnaires. There 

was no indication of attempts to establish validity and reliability for the 

questionnaires. The design of the study allowed statistical procedures revealing the 

mean, mode, median, variance, and standard deviation for the students' ratings for 

the items in the questionnaires. The researchers only disclosed the means of 

students' ratings. Of the 53 students, 48 (91 %) completed all three of the 

questionnaires. Questionnaire one was designed to obtain students' views on the 

replacement of traditional lectures by a web-based system. The researchers 

administered one questionnaire twice, before and after the experience to identify if 

the students' opinions had changed. However, only the results of the post 

experiment questionnaire were reported. 
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In the first part of the survey, the students were asked to identify the relative 

importance of different aids to learning in traditional lectures and to assess what 

might be gained/lost as a result of a switch from a traditional lecture to a computer

based system. Adopted from another study in the same university, the researchers 

identified six learning aids regardless of format (classroom or web-based): 

1. 	 Lectures: in a formal way where students have no opportunity to ask 

questions. This aid was redefined to refer to the web material for the 

experiment. 

2. 	 Tutorials: participation in group-tutorial with no informal contact with 

the tutor. 

3. 	 Instructor: all informal and one-to-one contact. 

4. 	 Students: speaking to classmates about work. 

5. 	 Reading: readings to accompany a course. 

6. 	 Essays: reading for essays, writing them and feedback from tutor or 

lecturer. 

The students were asked to judge the importance of these aids in both the 

traditional classroom instruction and web-based instruction. The researchers 

presented the means of the students' ratings in a graph that indicated the students 

rated the aids identified as 'Instructor' and 'Students' higher in the web-based 

format. These results suggest student-student and student-instructor interaction in 

class before, during, and after the classroom meets were important for students. The 

student-student and student-instructor contact occurrence or method was not 

defined for the web-based part of the course. The researchers' report implied that 

the web-based format was lacking such contact opportunities for students. The 

researchers stated that high rates of importance implied that the students would 

expect to have more contact with the instructor and other students in web-based 

form to compensate for the lost class time. 

The next part of the survey was concerned with the learning process that the 

students had experienced. The survey was divided into four components with no 

explanation or justification for the categorization. 
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1. Acquisition: first encounter with new concepts; 

2. Assimilation: reinforcing material, learning; 

3. Understanding: making connections; 

4. Motivation: maintain enthusiasm for study. 

The students were asked to rate the contribution of the instruction in the two 

formats of traditional lecture and web-based. The researchers presented the means 

of student ratings of this portion of the survey in a graph to show that 'Acquisition' 

was rated highest and almost equal in both traditional and web-based lectures. Also 

'Assimilation' was rated almost equal in both. They explained that the lower 

ratings on 'Understanding' and 'Motivation' for the web-based lecture could be 

resulted from the lack of interactivity and student involvement. The researchers 

referred to student comments on motivation, to infer that in the computer-based 

lectures, lack of interaction with the lecturer and other students was related to 

students' low rating for motivation and maintaining enthusiasm. The researchers 

did not report the mode, median, variance and standard deviation for the students' 

ratings. 

The lower ratings for the 'Understanding' and 'Motivation' could be related 

to the students' level of comfort in using these tools for interactive communication 

with the instructor and other students. At the time of the study, the students' 

familiarity and level of comfort with traditional lecture mode was by far greater 

than electronic environments that web-based instruction provided. The electronic 

environment may not be perceived same as the environment that the students are 

accustomed to throughout their educational lives. With increased exposure to 

electronic communication and its availability the students' comfort in learning in 

this environment may change their responses in rating these tools. 

The survey also sought to identify the students' perception of advantages 

and disadvantages of web-based lecture compared to traditional class lectures. 

Based on the students' responses six potential advantages were identified: (a) better 

learning resources, (b) flexible pace of learning, (c) choice of study time, (d) 

increased self-reliance, (e) more tutorials, and (f) improved computer literacy. The 



17 

students were then asked to judge the importance of each of these potential 

ad\'antages. The researchers reported the results in a graph noting that the most 

important advantage of computer-based lectures were richer learning resources and 

greater freedom of time and pace of study. 

Based on the students' responses on the disadvantages of the web-based 

lecture, eight potential items were identified: (a) poorer learning resources (no 

sense of student understanding), (b) alienating learning experience, (c) technical 

frustration, (d) inadequate access to computers, (e) unfairness (in comfort level 

with computers), (f) loss of contact with instructor, (f) loss of contact with other 

students, and (g) reduced motivation. The researchers presented the students' 

ratings of these potential disadvantages in a graph and explained that the most 

important disadvantages of the computer-based lecture system were the loss of 

contact with the instructor and other students, and the lack of access to computers. 

The students were asked to balance the advantages and disadvantages and 

compare the computer-based lectures with the traditional face-to-face lectures, and 

rate the web-based lectures with one of five options from 'much worse' to 'much 

better.' The researchers administered the survey before and after the use of web and 

presented the means of student ratings in a graph. They explained that as many 

students rated the web-based lectures 'worse' and 'much worse' after the 

experiment as previously. The big increase after the experiment was in the number 

of students who were neutral before the experiment and decided the use of the web 

was better or much better after they experienced lectures through web. 

The third questionnaire sought students' opinions on the experiment. The 

questions addressed ease of web use, students' opinion about the lectures and other 

material, and their suggestions for future experiments. The researchers explained 

that the third questionnaire revealed that despite feeling relatively at ease within the 

web pages, most students printed the materials rather than reading them from the 

web. These results indicated that the majority of this group of students seemed to 

have been trying to replicate the conditions of a traditional lecture system (having 

paper copies for review, making notes, etc.) by printing the web-based text 
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material. The authors claimed that a change in the students' learning strategies was 

not justified for such limited number of lectures and the short amount of time. An 

alternative explanation might be that the form of information presentation did not 

foster the change in students' learning strategies, where all text materials placed on 

web lacked interactivity and were static. In addition, the students' established 

approach to learning textual material in form of printed paper, rather than computer 

monitor, may have considerable impact on their use of electronic information. 

The researchers also indicated the majority of students did not use the 

suggested internet links and were reluctant to explore and experiment. They added 

that in order to stimulate students into learning through the web, interactive web

based systems are required. The interactivity suggested by the researchers had two 

notions: first it was unique to the medium, and second it would not have the effect 

if printed. 

In conclusion, the authors indicated the limitations of the study for 

generalizations, such as selection of subjects and use of a survey as the data 

collection instrument, and projected their conclusions as insights to possibilities. 

Since the researchers did not establish reliability and validity for the instruments, 

the results of the study are regarded more cautiously. Evaluation of student opinion 

suggested that the most important perceived advantages of computer-based lectures 

were the freedom of time and pace of learning. And, the most important perceived 

disadvantages were loss of contact with instructor and other students and lack of 

access to computers. 

A similar study that would include web capabilities for one-to-one and one

to-many communication aids such as email and bulletin board has potential to 

better evaluate effectiveness of web-based information delivery. Also valid and 

reliable instruments with a design that allows statistical procedures can produce 

more informative results. 

In an attempt to incorporate the use of the internet for delivery of 

information, Smith, Whiteley, and Smith (1999) reported a three-year study on the 

use of email for teaching two psychology courses. The researchers used email for 
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teaching purposes during 1994-95 school year for a first year course on Psychology 

and Information Technology, and during 1995-96 and 1996-97 school years for a 

second year course on Cognitive Psychology. 

One of the researchers conducted a preliminary investigation with a third 

year 'Health Promotion' course in 1994 that suggested positive attitudes towards 

use of information technology (IT) as a supplement to course delivery. The results 

of the preliminary study encouraged the researchers to assume the use of email 

would be regarded positively. The information about that investigation was not 

available. 

For the first study the researchers chose the Psychology and IT course. The 

content of the course was reported to be covered by a mixture of 'lectures' and 

'hands-on' sessions in its original form. The subjects of the study were 72 students 

in the class. The email form of the course differed from the original form in that 

there were no classes and no face-to-face contact of teacher with students. All 

course materials, like lectures and hands-on details, were delivered by email before 

they were scheduled to be used. In the email form of the course, all the deli very and 

submission of work was done electronically. 

The course grade was reported to be the sum of the scores for the best six of 

seven pieces of courseware, submitted by email. The researchers reported that 

every student submitted two or more assignments indicating their abilities to 

manage the email system. The researchers indicated that their request for feedback 

was responded with 10 positive comments. They did not suggest any reasons for 

the low response rate. 

The researchers concluded from this study that email can be used 

successfully to deliver course material, receive assignments, and provide feedback, 

and that it would be an efficient and effective medium for delivery. However there 

was no indication of how the number and quality of the students' assignments 

compared to the previous years, and whether or not the quality of learning was 

affected with this form of delivery. 
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For their second study the researchers looked at a second year course, 

Cognitive Psychology, consisting of 24 lectures, three seminars, and one laboratory 

class. In the modified form of the course with email, in addition to use of email for 

communication, three of the lectures were presented as before, accompanied with a 

full transcript delivered via email; three of lectures were presented as before 

accompanied with a summery delivered via email; three of the lectures were 

prepared for email delivery only, and 15 lectures remained unchanged. The 

researchers indicated that the three lectures that were delivered with email only, 

consisted of text-based topics (hence suitable for email that did not support other 

forms of information presentation at that time). 

The subjects of this study included the 129 students who took the class. The 

class was reported to consist of 82 full-time and 30 part-time Psychology majors, 

seven Honors students, and 10 Neuroscience majors. There was no additional 

information about the subjects in the report. The course assessment was based on a 

lab report, a six question essay exam, and a 50-item multiple choice question test 

with two questions from each lecture and two general questions. There was no 

mention of establishing validity and reliability for either of the tests. Neither did 

they provide information on the rating of the students' work, the number of raters, 

and inter-rater reliability. The researchers claimed that they obtained feedback on 

the use of email withtwofour-scaleLikertformquestionsfrom.verysatisfied.to 

'very dissatisfied'. They did not include any information about the validity or 

reliability of the questions. The two questions were related to use of email for 

lectures and use of email for general communication. 

Discussing the results of this study, the researchers stated that even though 

they expected to find use of email a superior medium in teaching, their aims of 

using email were satisfied only if it did not lead to consistently negative responses 

from students or to reduced performance. The results of the students' feedback 

regarding email were regarded as showing overall satisfaction (66%). However, 

since the students' response rate was reported to be 39%, these results may not be 

representative of the students' views on email use for course delivery. The 

http:withtwofour-scaleLikertformquestionsfrom.verysatisfied.to
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researchers indicated concern about the high number of 'very dissatisfied' students 

(20%). 

The researchers suggested that the polmization of views about the email 

might have been a reflection of differences in the attitudes of the full time and the 

part-time students. The part-time students did not have access to email except for 

their limited attendance, where they attempted to print large amounts of 

infonnation, which was not successful at all times. However, the researchers 

clarified that they could not verify that the negative responses were in fact from the 

part-time students. 

The researchers compared the students' perfonnance in the essay and 

mUltiple choice question tests. The results of this comparison were reported to 

produce no findings favoring one delivery method over the other. The method of 

the comparison was not discussed in the report. 

For their third study, the researchers looked at the Cognitive Psychology 

course again. This time the course was taught during the day with no part-time 

students in the class. Of the 115 students who took the class, 92 were Psychology 

majors, 13 were Honors students, and 10 were Neuroscience majors. The 

researchers stated that the methods, fonnats, and delivery of infonnation were 

identical to the previous study. However they did not mention using any measures 

to verify this statement. 

As compared to the previous year's study, the researchers reported that the 

level of student satisfaction with the use of email for delivery of the course content 

had increased from 66% to 82.5%. They suggested that not having part-time 

students might be related to that increase. An alternative explanation for the change 

might be the increase in the number of students who were familiar and comfortable 

with use of email from 1996 to 1997. Improvement in computer systems and the 

network speed could also increase student satisfaction. The researchers reported 

there was still opposition to delivery of lectures through email, and they expressed 

their concern for this result. The students' response rate was also reported to have 

increased from 39% of the previous year's study to 69% on the third year study, but 
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the researchers did not mention whether or not this group was in fact representative 

of the whole class. 

In conclusion, while admitting the limitations of the data, the researchers 

stated that across the three studies, the results consistently showed that students 

were generally satisfied with email as a method of delivery; however, there were 

"worrying levels of dissatisfaction" (page 23). The reader is cautioned in the 

consideration of the results as valid because of the low response rate and the 

possibility that the responses came from only those students who had strong 

opinions about the use of email for course delivery. The results of this study are 

mainly based on the students' responses to two questions regarding use of email. 

With a valid and reliable questionnaire, higher response rate, and inclusion of a 

neutral choice for response, the results may have been more informative. 

The WWW as an information delivery tool can provide hyper-connection 

between text files (hypertext) and other forms of information presentation 

(hypermedia). The sequence of viewing this information, within the structure that 

connects them to each other is in the viewers' control. Providing control of the 

sequence and pace of viewing the information in an educational setting is claimed 

to increase the students' involvement in the learning process, hence improved 

learning. Using hyper-links among text files, Shapiro (1998) studied hypertext 

systems to investigate the general effectiveness of hypertext on learning. Her goal 

was to determine whether the links in a hypertext system offer anything of value to 

the learner and if so, whether the particular structure of the system alters the 

learning experience. The researcher speculated that the comparison of traditional 

text and hypertext was only about the network of links connecting nodes, since she 

found no reason to expect that reading single screens of text in hypertext systems 

should involve different processes from single pages of text on paper. Hence, the 

relevant aspects of reading and comprehension were assumed to be the same 

regardless of whether the print appeared on the paper or screen. The researcher did 

not consider the higher level of learners' familiarity with text on paper compared to 

text on screen, and whether or not this may affect their learning. 
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The materials used in the experiment, as the researcher indicated, were 

initially created by several high school teachers from Providence, Rhode Island. 

For the study, the teachers' materials were redesigned to create 46 documents. 

Documents were made from hyper-cards, independent screens of information. The 

documents in the study were each between one to five cards. The content of the 

material covered a range of topics about the "Gilded Age" in the US history and 

was identical through the two treatment systems and the control system. Two 

condition systems, the experimental treatments, were constructed as multiple

linked hypertext systems and contained between one and five links to other 

documents. The links were identical between the two conditions. One of the 

experimental systems was hierarchically structured, and provided the participants 

with information about the relations between the documents. The other 

experimental system, unstructured, had the same links as the highly structured 

condition system but provided the user with no explicit information about the 

system's macrostructure. 

In the third condition system, reported as control, there were no hierarchy 

and no interconnecting links between documents. The researcher claimed that this 

control condition was simulating the way information is presented in traditional 

text found in textbooks. 

The participants of the study were recruited from the undergraduate 

community in Brown University. Only native English speakers, between ages 18 

and 30, with no known learning disabilities were admitted into study. Eligible 

participants were paid $12 for participation, which lasted about two hours. The 

content of the learning material was the Gilded Age in the US and a 20-item pretest 

on art, culture, history, politics, and literature of the Gilded Age was administered 

to all the potential participants. The pretest instrument was reported to be written 

by the researcher and approved by a high school history teacher. There was no 

indication of establishing reliability or validity for the pretest. For selection of the 

subjects, the researcher reported conducting a test of the pretest materials to 

determine the cut-off line for the scores. She did not include the details of this 
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process. Based on this test, only those students who scored below 45% in the 

pretest were included in the study. Of 144 individuals who took the pretest, 72 

students scored below 45% in the pretest and were scheduled to participate in the 

study anywhere from one day to two weeks after the pretest, based on their 

schedules. 

The participants were given one of three tasks for the learning phase of the 

experiment. The three tasks were: (a) integrating with answers to an integrative 

essay question; (b) fact-finding with answer to a series of short-answer questions 

on simple facts; and (c) browsing by browsing through the system, reading what 

was found to be of interest. The reported purpose of multiple task conditions was to 

avoid possible confounding variables from any single task assignment. However, 

without including details, the researcher reported no significant interactions 

between system and task conditions for any of the dependent variables (navigation 

behavior, essay performance, short answer score, and concept mapping results); the 

analyses she reported for this study were collapsed over task condition. 

The study was reported to be a completely randomized using a 3x3 factorial 

design. Participants were assigned to one of three task conditions and to one of 

three system conditions. Eight participants were in each of the nine conditions. 

Those who were assigned to the integrating or fact finding conditions found their 

questions attached to the assignment sheet. The participants were to search the 

hypertext system to find answer to the questions. The participants of the browsing 

condition were to "click through" the content of the hypertext system and learn as 

much as they could. 

The results of the study were reported in detail. The posttests consisted of 

an essay, short answer questions and a concept map. There was no indication of 

time lapse between the treatment and the posttests, nor was there any indication of 

establishing validity and reliability for the short-answer posttest. 

The researcher indicated that the integration essays were aimed to assess the 

information that the learners were able to infer or create on their own. A content 

expert, unaware of the method and treatments of the study, was hired to rate the 
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essays on four dimensions: (a) how well integrated the information in the essay 

was, (b) how clear the author's argument was, (c) how deeply the author 

understood the topic about which he or she was writing, and (d) how the overall 

quality of the essay was. There was no information about the reason or process of 

selecting these dimensions in the report. However, they seemed relevant to the 

purpose of the research. 

To establish inter-rater reliability 15 essays were randomly chosen and rated 

by both the experimenter and the content expert, using a 7-point Likert scale. The 

ratings of the two judges, for each dimension were reported (r(13)=.67, p<.OI; 

r(13)=.68, p<.OI; r(13)=.81, p<.OI; r(13)=.76, p<.OI, for the dimensions 

respectively )and were considered highly correlated even with the low rates for the 

first two dimensions. Thirty-six essays representing an equal number from each 

task and system condition were chosen at random and rated by the content expert. 

In spite of the low inter-rater reliability for the first two questions, the essay ratings 

were used in the study. 

The researcher reported that there was a reliable effect of system structure 

on each of the dimensions, F(2,33)=3.44, p<.05; F(2,33)=4.48, p<.OI; 

F(2,33)=6.00. p<.OI; F(2,33)=6.32, p<.OI, respectively. She also reported that post

hoc analysis using Schaffe's F test showed that the highly-structured group's mean 

rating was significantly lower than the unstructured group for information 

integration Fcomp =3.41, p<.05, and for topic understanding Fcomp =5.882, p<.05, 

and reliably lower for clear argument Fcomp=4.39, p<.05 and for overall quality 

Fcomp =6.06. p<.05 dimensions. The performance of the linear group was reported 

to be significantly comparable to both experimental groups, suggesting use of non

structured and highly structured hypertext potentially was as effective as linear 

presentation of text. 

On short -answer posttest, the researcher reported that the students' 

performance showed no main effect of system type F(2,69)=2.81, p=.067. The 

means for the three systems were 65.83, 55.42, and 79.58 for the highly structured, 

unstructured and linear conditions respectively. 

http:F(2,69)=2.81
http:Fcomp=4.39
http:F(2,33)=6.32
http:F(2,33)=6.00
http:F(2,33)=4.48
http:F(2,33)=3.44
http:r(13)=.76
http:r(13)=.81
http:r(13)=.68
http:r(13)=.67
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To measure the factual knowledge acquisition through a concept map 

posttest, the researcher counted the number of items that students included in their 

concept maps. The researcher did not include any information to support the 

validity of this measure. The results showed a significant effect of the system 

structure F(2,68)=13.12, p<.OOl. The post-hoc analyses was reported to show 

significant differences between the linear group and highly structured group, Fcomp 

=10.29, p<.05; and the linear group and unstructured group, Fcomp =9.29, p<.05. 

The researcher suggested that topic name presentations in the linked systems might 

have resulted in the higher number of the items in the concept maps. 

A quantitative analysis of the essays was reported to assess the amount of 

the factual knowledge that participants attained and were able to demonstrate in 

their essays. A coding procedure, claimed to be roughly modeled after Meyer's 

(1975) prose analysis procedure, was developed. There was no indication of 

establishing validity for the coding procedure. Since there was a second rater for 

the essay analysis, inter-rater reliability was established. The experimenter and the 

rater mapped six randomly chosen essays. A Spearman rank correlation was 

considered to show a significant correlation in spite of the rate (r=.5, p<.OO 1) 

between the raters' judgement of the node identity. Also Pearson correlation was 

performed between the raters' judgement of the total number of the propositions 

and showed a reliable correlation, r=.902, p<.05. 

The analysis of all participants' essays was reported to reveal no effect, ( 

F(2,69) =.263, p>.05) of system structure on the prepositional content of 

participant's essays. It seemed that all participants were able to include an 

equivalent amount of factual information in their essays. 

To investigate how people learn from hypertext, a system to monitor 

navigational behavior of the users was reported to be included in the three systems 

to measure the total time spent with the system, number of minutes per document 

and percent of the documents read. The navigation data were reported to reveal that 

the length of time participants spent reading through the system materials was 

significantly influenced by system condition, F(2,61)=7.99, p<.OOl. Post-hoc 

http:F(2,61)=7.99
http:F(2,68)=13.12
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analysis revealed that the linear group spent significantly more time navigating 

through the hyper-linked information than both the highly structured group, Fcomp 

=5.82, p<.05, and the unstructured group, Fcomp =6.89, p<.05. 

The mean number of minutes spent viewing each document was close 

among the three systems. However there were differences in the percent of 

documents read, F(2,61)=17.35, p<.OOOl. Post-hoc analysis revealed that the 

percentage of documents read by the linear group was significantly more than both 

the highly structured group, Fcomp =15.08, p<.05, and the unstructured group, Fcomp 

=12.50, p<.05. 

The researcher concluded that the measures of information integration used 

in the study supplied mixed results. The concept map results showed no difference 

between systems, but there was a significant system effect on learners' essays. Also 

significant differences were observed between linear and hypertext groups in 

factual knowledge acquisition. 

Since any factual information that was presented equally to the three groups, 

was learned equally by participants, the researcher found learning from hypertext 

similar to learning from text. The researcher also concluded that the effect of the 

system condition on essay performance indicated hypertext can have educational 

value over traditional text. The results indicated that the structure of a hypertext 

system was crucial to the system's educational value, and may in fact alter the 

learning outcome. The researcher stated if the learner's goal was to acquire deep 

understanding of the material, the results of the study indicated more active 

processing of the information was necessary, through a system that kept balance in 

providing challenge and system cohesion. Better understanding of the process of 

learning from hypertext, for effective system design and instructional strategies was 

recommended. Replication of similar studies, can improve the generalizability of 

the results. 

Nicaise and Crane (1999) examined the use of hypermedia in an active 

learning process. In this study the web was used as a knowledge-constructing tool 

and was the mean for displaying final projects created by students. Students, as 

http:F(2,61)=17.35
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multimedia-authors assembled their own information, made their own connections 

and conclusions, and put pieces of information on the web. 

The researchers described a "constructionist" approach to learning through 

the process of constructing an artifact representing the student's understanding of 

the material under study. The researchers attempted to investigate outcomes of an 

instructional environment for constructing an understanding by creating personally 

meaningful artifacts. They attempted to provide opportunities for "learning by 

doing." They examined a graduate course at a large university to discern how a 

student-as-multimedia-author approach translated into classroom practice. 

The course selected for this study was an elective graduate seminar 

(Facilitating Authentic Learning), worth three credits and met three hours weekly 

for 16 weeks in a computer lab. The objectives of the course was for students to 

learn about the concept of authentic learning by designing and creating a chapter, 

on a self selected topic within the area, for an electronic 'book'. The 'book', a 

compilation of student chapters, was placed on the WWW. The authors provided 

detailed information on the software and instruments that the students had access to 

for the class. 

The subjects of the study included the 12 students enrolled for the course, 

nine females and three males. Of the 12 subjects, nine were pursuing master's or 

specialist's degree, and three Ph.D.s, nine were pursuing degrees in curriculum and 

instruction, and three in educational leadership, six were working as teachers or 

principals, and six were full-time students. 

The study was qualitative and descriptive with mUltiple data collection 

procedures consisting of informal student conferences, anonymous end-of-term 

evaluations, formal interviews, teacher's log of activities, and an analysis of student 

projects. 

Student-instructor conference conversations were documented from the fourth 

week to the end of the term. Also student comments were recorded. These 

comments were around newly learned technological skills, and strengths and 

challenges of a student-as-author approach. 
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At the end of the course, students' chapters were evaluated using a five-item 

rubric with inter-rated reliability of .87 (Pearson r), using Likert-type scale for 

scoring. There was no indication of establishing validity or reliability for this 

instrument. The students were aware of the rubric via the course syllabus and that 

the scores would count toward their course grade. The five questions considered: 

(a) If the purpose of the chapter was clearly articulated, (b) if the author(s) cited the 

research or related literature with in the chapter to help support claims and ideas, 

(c) if the chapter was organized and clearly written, (d) if the media (pictures, links 

to other web sites, graphs, audio, or video) supported claims and ideas, and (e) if 

the chapter showed creativity and originality (rich examples, proposed solutions, or 

future directions). Information on the method of developing the rubric was not 

available in the report. 

At the end of semester, a university-made questionnaire was administered to 

elicit anonymous student evaluation of the course. The questionnaire consisted of 

21 Likert-type scale items and was included in the report. There were also two 

open-ended questions: "What changes could be made to improve the teaching or 

the content of this course?" and "What aspects of teaching or content of this course 

do you feel were especially good?" There was no indication of establishing validity 

or reliability for this questionnaire. 

Immediately after the end of the semester, an independent researcher 

performed a formal semi-structured interview with five of the students. The five 

students were selected to offer diverse views including male versus female, 

working versus fulltime students, and successful versus less successful students. 

The interviews were anonymous, recorded, and transcribed for analysis. 

The teacher logged all her activities for each three-hour period in a narrative 

way. Initially, the teacher recorded her activities every 15 minutes. These data were 

processed and sorted later. The sorted log of teacher activities was included in the 

report. 

The description of data analysis for each set of data was included in the 

report. Open coding was used for analysis of informal student-teacher conferences 
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and teacher-log activities, by the primary author. The researchers created a matrix 

around the research questions and additional questions that were considered 

through the data analysis. The matrix was included in the research report. The 

researchers used the data triangulation technique for drawing conclusions. 

The findings of the study were organized around the following questions 

that guided the study. The researchers provided excerpts to explain and rationalize 

findings. 

"What did students learn about technology?" All 12 of the students 

developed at least one new technological skill and nine of 12 indicated and 

demonstrated many new technological skills. 

"What did students learn about authentic learning?" About 35% of the 

students' comments were centered on learning concepts important for facilitating 

authentic learning. About 65% of their comments were centered on having learned 

something specific about their individual and specialized topics. 

"What did the chapters-final artifacts reveal?" Half of the students decided 

to co-write a chapter. Chapter topics varied greatly, two general topics of authentic 

learning, one on how administrators supported authentic learning, one on 

neurophysiological straits of learning, three on documenting student learning and 

understanding, three others describing examples of authentic classrooms. The 

researchers indicated that in spite of students' comments that they had learned a 

great deal about authentic learning and many of the actual products were below 

expectations. Direct observations and informal conversations revealed that four of 

the students held misconceptions about the concept under study (one student 

insisted that authentic learning could be implemented with teacher centered direct 

lectures). There were only six students who demonstrated in-depth understanding 

of the subject through informal discussion, observation and their end of the term 

chapter projects. 

"What is the role of the teacher?" The answer to this question came from 

the teacher's log. From the class time that the teacher spent with the students, 17% 

was for providing information to the large group via lecture about authentic 
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learning, 6% for providing information to the large group via lecture on 

technological aspects, 12% was for helping students collect data, 19% was for 

teacher-student conferences, 33% was for helping individuals develop 

technological skills, and 12% of the time was for students to share their final 

projects. 

"What were the strengths and the weaknesses?" One weakness of the course 

was indicated to be trying to accomplish too much in too little time. The 

researchers reported that even though too much time was spent toward learning 

technology and not enough time for learning educational theory, still the students' 

comments suggested that designing and creating the web pages were instrumental 

in their learning. 

From the instructor's perspective, managing several project topics was 

reported to be a great difficulty. Another difficulty was providing students with 

equal amount of instructor's time. Another weakness of student-as-multimedia

author was reported to be the issue of self directed learning. Students without 

enough self-regulating skills, required much more support from the teacher. 

"How satisfied were the students?" The researchers reported that all 

students indicated high satisfaction with the experience and enjoyed the flexibility 

in approaching the subject matter. Anonymous student evaluations of the course 

revealed satisfaction with the experience with respect to the opportunity for 

practicing what was learned, instructor's preparedness, the course as a whole, 

explanations of underlying rationales, scoring 4.5 or higher on a one to five Likert

type scale. 

The solicited student suggestions for changes for the course were centered 

around "more time in computer lab" and "direct instruction in technology usage 

earlier in term." The students' comments on the 'especially good' aspects of the 

course included "lots of fun pursuing their own interest," and "satisfaction with 

'learning' about educational theory by 'doing' educational theory." 

In the discussion of the study, the researchers acknowledged the 

discrepancy between students' reports of learning educational theory, and the final 
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artifacts that indicated that at the end of the course, most students had only a 

modest understanding of the concept. The researchers suggested few explanations 

for the discrepancy. If the students entered the course knowing little about the 

concept of authentic learning, although their understanding of the subject was 

modest, from the students' perspective learning was significant. 

Another explanation they offered was that the novelty of their excitement 

toward the course led the students to overestimate their learning. A third 

explanation they offered concerned their evaluations of student learning and that 

they did learn about the educational theory but were unable to demonstrate their 

learning on a web page. They acknowledged the fact that documenting students' 

learning in a constructivist classroom where students selected their own topics of 

study can be inaccurate. 

The researchers agreed that there are high expectations regarding 

technology's role in facilitating learning, and that further research is needed to 

identify support systems to help students in a multimedia-author classroom, and in 

managing their own learning. There is also need to examine the importance of 

using technology as knowledge-constructing tools as opposed to using it for 

knowledge dissemination. 

A similar study with students who are familiar with the "construction tool," 

namely web development, can help better evaluate the effectiveness of web as a 

construction tool. Also, a pretest-posttest design on the students' content 

knowledge would be useful in determining student achievement. 

Communication and Collaboration 

Increasing communication between students and instructors is the first 

recommendation of Good Practice in Undergraduate Education (Chickering & 

Gamson, 1987) and is in accordance with reform guidelines. In undergraduate 

classes, especially with large number of students, lack of interactivity and 
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communication between students and instructors concern many educators. The use 

of email and bulletin boards, and their potential to increase and facilitate 

communication in order to increase interactivity between students and instructor, in 

large class settings, were studied as solutions to this problem. 

Collins (1998) investigated the amount and kinds of electronic 

communication using email and a bulletin board in a large biology class. The 

subjects of the study were the 171 students who enrolled for a Biology class 

(Modem Biology 2040- Biology and Human Society) during winter semester of 

1995. All the students were given individual mainframe computer accounts 

providing them access to the computerized bulletin board and email. No 

demographic, academic, or any other form of information about the subjects was 

reported. 

The use of the bulletin board in this study was through a software system 

that allowed students to connect to online notes and select the bulletin board site by 

the name of the course. Upon entry to the course bulletin board, each student got a 

message that provided information about the "bulletin board activities" since the 

student's last login to the system. The information included the number of "new" 

notes on the bulletin board, posted replies to those new notes, and the new replies 

to previous notes. Upon request, the students could view a numbered list of all the 

new notes with replies including the names of the authors of the messages. The 

students could view each message (note or reply) by typing the number of the 

message. Students could also add their notes or replies to existing notes as they 

viewed them. This internet software system also provided students with direct 

email access to the instructor. 

The author did not enclose any information on the process of motivating 

students to use the electronic bulletin board. There was neither an indication of 

points or other incentives for using the bulletin board, nor any penalties for not 

using it. 

The researcher reported the amount of electronic bulletin board use by 

counting the number of posted messages. Forty-six messages by the instructor and 
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160 messages by the students were posted during the semester. He noted that 45 of 

171 students posted the 160 messages on the bulletin board. The table also showed 

the number of email sent to instructor by the students (48) and the number of 

emails sent by the instructor to the students (46). The author claimed that the 

numbers showed the interaction through internet tripled compared to his experience 

with the electronic bulletin board during the previous term. He did not suggest any 

reasons for this change. 

The analysis of the kinds of messages that students posted on the bulletin 

board showed that 110 (69%) of student-messages were related to discussion topics 

and only 34 (21 %) of the messages were related to assignments and course content. 

The remaining 10% of the messages were categorized as course-related, comments, 

and other. The kinds of student email messages to instructor were test-related 

(54%), assignment approvals (31 %), and the remaining 15% were system-related, 

course-content, and other. 

The researcher provided no information about the number of students who 

connected to the bulletin board and followed the discussion, without contributing to 

it. Such information would be helpful in determining the success of on-line 

discussion systems. 

At the end of the term students were given a questionnaire about the use of 

the bulletin board. The researcher did not provide any information about 

establishing validity and reliability for the questionnaire. It is not clear if the 

questionnaire was in a Likert scale format, or open-ended questions. However it 

seems that the questionnaire consisted of only two general questions about the 

amount of use and the students' viewpoint. 

The researcher reported that 85% of the students completed the 

questionnaire and their responses revealed that 88% of them used the bulletin board 

and only 12% never used the system during the term. Half of the 88% who used the 

system, used it between one and five times, 19% used it between 6 and 10 times 

and the rest used the system more than 10 times during the term. It also showed that 

of those students who completed the questionnaire, 78% rated the use of bulletin 
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boards as excellent or good, 17% rated it as OK, and 5% did not answer. He also 

included examples of unsolicited comments by the students concerning bulletin 

boards, which were all in favor of the system. The comments included positive 

reaction for their chance of communicating information, asking questions and 

receiving a variety of answers, and the ability to ask questions at any time privately 

or publicly. 

The researcher concluded that the number of bulletin board postings on 

discussion topics and the student's responses to the questionnaire seemed to 

indicate that the electronic bulletin board and email approach was successful in 

fostering student-student and student-instructor interaction. He also noted even 

students who would not normally ask questions in class, small or large, may do so 

through computerized bulletin boards. In addition, the interaction between students 

and the instructor was not restricted to class time or contact with the instructor. The 

system also allowed the students to discuss topics not strictly related to the course 

content, which would not normally be permitted in a classroom situation. From the 

instructor's point of view, broadcasting announcements through the electronic 

system saved a lot of class time. 

In the study Collins (1998) utilized electronic communication for discussion 

and collaboration as a supplement to the class meetings. In a study with a similar 

use of electronic communication, Yakimovicz and Murphy (1995) utilized 

electronic communication for discussion and collaboration as a replacement for 

class meetings. They studied students' experiences with computer communication 

technology as learners with a distance-education graduate course for adult learners 

in Texas A&M University. The purpose of the study was to investigate how the 

students perceived, reacted to, and used electronic messaging in a distance course. 

The subjects of the study were 11 students who enrolled in a semester-long 

course on distance learning. There was no information about the subjects in the 

report. The subjects used video and audio teleconferencing, computer mediated 

communication (CMC) in form of a class-wide discussion group, and individual 

electronic mail messaging. In addition, the students were part of a larger discussion 
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group (Globaled-93). The Globaled-93 was repoI1ed to be a collaboratively 

designed endeavor among faculty at six institutions l (page 204). The 11 subjects of 

the study were repoI1ed to be computer-linked with each other and the internet, 

while participating in the class from three video conference locations across Texas. 

The study appeared to be conducted during 1993, and the reader must keep 

in mind that at that time access to email was not as common place as it is today; 

furthermore the internet access was mostly through text-based applications. The 

students used the computer mediated communication system (CMC) to collaborate 

on projects and to paI1icipate in discussions within their institution and with 

students from other institutions. The email system, as indicated by the researchers, 

provided a way to explore CMC among classmates. As indicated in the report, 

based on previous year's experience, the Golbaled-93 faculty assigned students' 

grades to their CMC acti vi ties (30%), collaborati ve projects (40%), and class 

activities (40%), to provide initial motivation for the students to learn the 

technology. 

The researchers collected data from four sources: (a) students' individual 

journals describing and reflecting on CMC activities, (b) end-of-term audio taped 

interviews with students, (c) electronic messages, and (d) students' evaluation of 

Globaled-93. The researchers indicated that the variety of data sources allowed data 

triangulation. They also indicated that they developed the interviews based on their 

experience as they paI1icipated and discussed the course. However they did not 

include any information on the form or content of the interview questions and its 

validity and reliability. Nor did they indicate an attempt to establish validity or 

reliability for Globaled-93 evaluation instrument. 

They claimed using an inductive approach to analyze the data, by reading, 

coding, debating and re-coding the data, to form coding categories. They indicated 

that they found two emerging themes of process management and meaning making. 

The researchers found the description of student learning process to develop the 

I The U.S. institutions involved in Globaled-93 project were San Diego State University, University 
of New Mexico, Texas A&M University, University of Oklahoma, University of Wisconsin
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students' ability to work in a new technological environment, student experiences 

with their individual and collaborative work, and students' individual reflection on 

their experiences directing them to better understanding of CMC. 

It is important to keep in mind, that in this study, students were learning 

about distance courses, through a distance course. It is true that computer-based 

electronic communication made possible this form of modeling, but learning 

outcomes should be attributed to not only the teaching tool but also the teaching 

strategy. 

The researcher included many examples of students' comments from 

different data sources on the two main topics about different processes such as 

working together, sharing adversities and successes, constructing communication, 

building a new sense of self, new meanings of CMC and internet, and expanding 

existing awareness. 

Following are some examples of student comments from the report on each 

topic respectively. 

"B,K, and I have a project for Monday. This (electronic discussion group) is 

a good way to coordinate it. I can get a message direct from a classmate rather than 

try to decipher a phone message note, and it is cheaper than calling. What a deal." 

" ... we have been experiencing some of the same difficulties ... " 

"A., B., and K. thank you all for an enlightening presentation. The more I 

hear from my colleagues, the more this 'stuff' sinks in." 

"replied to a message, then re-read the original. I took it a different way the 

first time. Now the other person thinks I am an idiot. I will wait to respond from 

now on." 

"Sometimes I feel that I have a unique perspective in many of the 

discussion topics." 

"The ideas and insights of others helped to broaden my perspective." 

The researchers concluded that the use of CMC in the class was considered 

highly successful by the teacher and the students. However they did not include any 

Madison, and University of Wyoming. 
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infonnation about the method and the instruments used to assess students' 

achievement. 

They did indicate that the success of the course could be attributed to the 

student involvement and the course design. Also the grade distribution among 

different assignments for the course, including using email for communication, 

provided initial incentives for the students' collaboration and communication. 

The researchers stated that the system allowed students to probe, question, 

debate, and evaluate possibilities of this medium and that they exhibited successful 

learning outcomes including student collaboration activities, enabling the students 

to construct the meaning of CMC for themselves. 

In a similar study, to investigate how university instructors and novice 

teachers can integrate electronic mail and telecommunication into teacher 

education, Thomas, Clift, and Sugimoto (1996) analyzed the use of electronic 

network in two courses. Examining these two courses they were concerned with 

two questions: ..e-mail function as an environment to facilitate English teacher's 

learning" and "participants' perceptions of their uses of the computer network." 

Two instructors, one of which was a co-author of the report were reported to be 

involved in this study. 

Eleven students agreed to participate in the study in exchange for a six

month loan of a Mac PowerBook with internal modem and word-processor. The 

participants worked within a semester-long student teaching experience, a 

Secondary Collaborative Program (SCP), combined with methods of teaching 

reading and English language arts. For the first eight weeks of the semester, the 

students were assigned to a teaching team in a middle school and for the second 

eight weeks they were assigned to two cooperative teachers in a high school. The 

students met with the two instructors who team-taught the English and methods 

course once every week. The researchers indicated that the students' assignments 

for the course included a two-paragraph response to assigned articles, three written 

lesson plans, two weekly reflective journals, classroom observations, and a 

personal statement on the literacy process, all of which were sent to the instructor 
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by email. All the students were reported to have access to free email and internet 

and were taught and encouraged to use email to communicate with peers, 

professors, or anyone else. The researchers indicated their data consisted of all the 

students' email messages, end of the semester interviews, and survey responses. All 

the data were collected with students' consent and were anonymous. 

Ten of the 11 participants returned completed surveys. The two authors who 

were not instructors, interviewed all the students and the two instructors. They did 

not include information about the questions of the surveyor the interviews in their 

report. Nor did they indicate any attempts to establish validity and reliability for the 

surveyor interview questions. The interviews were recorded and transcribed. 

The researchers indicated that the email messages were analyzed to answer 

the first, and the interviews and survey were analyzed to answer the second 

question of the study. They also indicated using email messages as the unit of 

analysis. 

After coding and re-coding of the 1,083 email messages, the researchers 

reported four themes regarding network use: (a) a mechanism for meeting task 

demands, (b) a filter of information, (c) impersonal factor in learning to teach, and 

(d) teacher education curriculum design. 

The results of the study as indicated, showed that the email was used 

primarily as a convenient way of meeting course requirements. The questionnaire 

and survey results were reported to confirm email analysis. The researchers 

indicated that the number of students' messages and their purpose in using email 

varied greatly. 

The analysis of the students' sent and received emails revealed that seven of 

the 11 participants did not read all the email they received. They indicated that they 

read all the messages from the instructors and read other messages based on the 

sender or the receiver of the message. The researchers reported that although 

students enjoyed the convenience of quick feedback by telecommunication, many 

students expressed dissatisfaction with the impersonal aspect of 

telecommunication. 
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Students' email messages and instructors' responses were reported to 

indicate that email helped instructors to respond quickly to students' concerns and 

plan classes in part based on issues discussed in the students' email messages. This 

practice was reported to illustrate how telecommunication can create multiple 

opportunities for professional interaction. The researchers included a sequence of 

messages between students and instructors as an example of such practices. 

The researchers concluded that their results support that access, 

interdependence among participants, and congruence with task demands are 

important factors in telecommunication use among students and their instructors. 

They also found it disturbing that the students often ignored and filtered messages 

from their peers, while learning from and with one another was one goal of tele

apprenticeship. The researchers indicated that the course requirements might have 

influenced the findings. They suggested further inquiry is required for a better 

understanding of the contribution of electronic mail to learning environments. 

The findings of these studies were based on students' perception and 

reaction to use of the electronic communication tools and the number and kinds of 

messages that were exchanged. The researchers of both studies considered use of 

electronic communication successful in increasing interaction between students and 

instructor. The effect of the communication on students' achievement still needs to 

be considered in evaluating communication strategies and tools. 

Search and Locating Information 

Much effort has been directed at the use of information on the web of inter

linked hyper-media documents, containing text and other forms of information 

presentation, as a teaching resource. In these hypermedia systems the information 

nodes may consist of text, graphics, video, or audio, and the connectivity of the 

nodes that provide users with considerable freedom to seek and acquire new 

information. The attraction of the resource is in the interactivity, the student's 
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control on the learning process, and the availability of the infonnation throughout 

the internet. To evaluate the use of WWW as an aid for support of an active 

learning process, Sloane (1997) investigated learning with the web as a teaching 

resource. The WWW in this study was examined as inter-linked pages of 

information with educational potential as a directed learning resource. 

For his investigation the researcher chose a single module in "Computer 

Communications" course on a semester-based modular degree. The researcher 

indicated that the course had been running in this fonnat for several years. A 

similar module in a post baccalaureate conversation course, which used the same 

assessment item, was also used for a comparison of different levels of student 

groups within that university. The researcher gathered data for this study during 

two consecuti ve semesters. The post baccalaureate groups, about 20, aided by a 

singular tutor, were all the students who enrolled for the course within the two 

semesters. The undergraduate subjects of the study, 20 from the two semesters, 

were randomly selected from those students who enrolled for the module. Students 

on each course were split between a number of tutors. The groups that were studied 

were from two of the tutor groups for the two semesters. The data consisted of the 

observed methods of locating infonnation through web and the students' perception 

of relevance of the data to the subject matter. 

The researcher indicated that the undergraduate groups' size-reduction were 

for the purpose of maintaining comparability between the two different groups. He 

also stated that at the end his investigations did not show any significant differences 

among the two undergraduate and postgraduate groups. The researcher did not 

mention conducting statistical analysis in comparing the two under-graduate and 

post-graduate groups. 

In his report, the researcher explained the content of the module as a second 

year undergraduate module on computer communication. He indicated that the 

experiment was the first point of contact with the content for all students. He also 

clarified that the academic background of the students was not computing. 
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The module was constructed with a theoretical work consisting of principles 

of communication, networks, and business applications, and a practical work 

associated with the module to reflect the growth in the use of networks in business 

and the influence of the internet. The assessment of the students for the practical 

part of the module was based on their use of the network for the practical tasks. The 

practical work required the students to locate and describe sites with special 

relevance to the content of the module and justify the relevance of the site. The lists 

of web-site locations were submitted as the result of practical work and were 

assessed by the researcher. 

In the setting of the experiment, the web-based assessment component was 

to stimulate the learner into finding more information on the subject from di verse 

resources. Also with removal of the teacher's control over the learning process in 

this setting, the researcher's intentions were to provide goals for the learner to 

encourage individual attainment and allow analysis and reflection without 

interfering with the class. 

During the experiment, the students' assessment of web sites and their 

relevance were monitored. There was no indication of the number of observers or 

method of observation, nor was the data analysis method discussed. The 

researcher's evaluation of the students' work was limited to submitted resources. 

Having the two graduate and undergraduate groups allowed the researcher to 

compare different levels of students' web browsing and assessing information on 

web-sites. He also indicated that there was a level of preplanning to ensure resource 

accessibility within 'easy reach' of the students in addition to resources that 

required more time and skills to locate. 

The researcher reported in his findings of the study that the submitted topics 

were better than expected and the setting suited the students' inquisitive instincts 

and aided a wide-ranging investigation of topics, however he did not include the 

criteria for this evaluation. The researcher noted that the main source of 

information was not the academic community, but commercial, government, and 

other organizational domains. He presented the number of submitted sources from 
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different domains in a table. He noted the diverse sources of information added 

significantly to the material contained in the course text. However the researcher 

did not include any data on students' approach to information search, critical 

thinking, or problem solving skills in this setting. Nor did he include any indication 

of greater learning experience as a result of such an experiment. A second run of 

the same experiment with an achievement test on the subject, at the end of the 

module or at the end of the semester, could clarify the impact of such experiments 

on students' learning and whether or not it results to greater learning experience. A 

well-defined data collection procedure can provide opportunities for data analysis 

and gaining more informative results. 

Hypertext and hyper-media environments provide high level of student 

control in selecting and navigating through documents. Different students navigate 

and select documents in different order and acquire information in different ways. 

Lee and Lehman (1993) conducted a study on the individual differences in 

learning from hyper-media program and design, in an attempt to answer some 

questions about the uses and design of hyper-media in education. In this study the 

researchers investigated the use of a hypermedia environment, where students can 

explore for information, to find out whether such an environment best suits passive, 

active or neutral learners. They also wanted to identify the effect of instructional 

cues in such environments and whether it would help learners in searching for, 

locating, and acquiring information. 

To examine achievements of three different forms of learners (active. 

passive, and neutral), the researchers compared using hypermedia with instructional 

cueing to using hypermedia without any guidance. For this purpose, two 

instructional approaches were developed: hypermedia program utilizing 

instructional cues for the treatment group and the same hypermedia program 

without the cues for the control group. These two instructional approaches were 

used for the three kinds of learners to determine which instructional method suits 

which group of learners. 



The research was conducted with 167 undergraduate students, mostly 

sophomore and junior, from two introductory education courses at Purdue 

university. All the subjects were volunteers and received course credit for 

participation in the study. The group consisted of 139 females and 28 males. There 

was no indication whether or not this sample was a representative of the student 

population. 

The researchers conducted a screening test over the content of the 

hypermedia program and the students who scored 80% or more on the test were 

eliminated from the study. The screening test was intended to produce a 

homogeneous group of students based on their knowledge of the subject. The 

researchers did not mention establishing validity and reliability for this test, nor did 

they explain the method of determining the cut-off line. 

A second initial test of learning style was administered to classify the 

students into active, passive, and neutral groups. The researchers used Passive 

Active Learning Scale (PALS) test, a 32 -item Likert style test, developed by one 

of the researchers. To establish validity for the instrument, the researchers 

administered the test to two groups of students, one group from students at Purdue 

University and the other at the US Air Force Academy. Since neither the learning 

style of the two groups nor the results of this instrument were discussed, the 

validity of the instrument can be questioned. The internal reliability of the 

instrument was determined by Cronbach coefficient alpha formula with a=.81. 

Inter-item correlation coefficients and discrimination indices were calculated where 

one item of 32 was removed and the instrument was considered appropriate. Based 

on this instrument, 52 students were considered to be active, 44 to be passive and 

66 to be neutral. 

The subjects were also familiarized with Macintosh computers at the initial 

session. The subjects were randomly assigned to one of the two treatment 

conditions. Four weeks after the initial session, both groups completed a learning 

process form that assigned hypermedia programs and took an achievement test. 
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There was no mention of the similarity, or lack of it, between the screening pretest 

and the achievement posttest. 

The achievement test consisted of 25 multiple choice questions and was 

administered immediately after the instructional treatment. Validity of this test was 

claimed to be established by a content expert. The researchers did not include any 

description of the process. Reliability was reported to be .59. In spite of the low 

reliability, the researchers used the instrument to measure student achievement. 

During the treatment, the time on task of each student and the number of 

times the students chose to check embedded elaborated information (instructional 

cues) were measured for both groups. The results were analyzed according to a 3x2 

factorial, posttest only control group design. Three dependent measures were 

achievement, time on task, and frequency of selection. Examination of the means 

by learning style group was reported to show that passive learners tended to 

perform lower on the achievement test, spent less time on task, and had lower 

frequency of selecting embedded information. 

The researchers indicated that they performed ANOVAs for each of the 

three dependent variables using the GLM procedure, and Student-Newman-Keuls 

(SNK) method for post-hoc, multiple range test. The unit of analysis was the 

number of students. The researchers transformed data logarithmically for the time 

on task and selection frequency to perform the analysis. 

The results of the achievement ANOV A was reported to indicate a 

statistically significant (p<.05) interaction and statistically significant main effect 

for both the learning-style factor and the instructional-treatment factor. The SNK 

analysis revealed that passive learners tended to perform more poorly than did 

either active or neutral learners. The time on task ANOVA was reported to show a 

statistically significant (p<.05) interaction and statistically significant main effect 

for both the learning-style factor and the instructional-treatment factor. In the 

instruction treatment without cues, the SNK test revealed that within the learning

style factor there were significant differences for both instructional treatments. The 

ANOVA for the frequency of selecting embedded information was reported to 
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show a statistically significant (p<.05) interaction and statistically significant main 

effect for instructional treatment. Within the instructional treatment, the SNK test 

indicated that the neutral learners in the treatment group had higher frequency than 

the neutral learners in the control group. Since the instrument used for 

categorization of the students into the active, passive and neutral groups is 

questionable, their findings based on comparing group outcomes can not have high 

degree of reliability. 

The results of the study as the researchers reported, indicated that the active 

learners were unaffected by the presence or absence of the cues; however, the 

neutral and passive learners performed better and spent more time on task with a 

cued treatment. The selection frequency results were parallel with the time on task. 

In conclusion the researchers explained the assumption that in a hypermedia 

learning environment where students have the freedom, whether they actively 

engage to seek information, is not true for passive and neutral students. They also 

stated that cueing the students to embedded information results in systematic 

improvement in their achievement. 

The recommendation for embedding information in a hypermedia format to 

enhance learning for different kinds of learners, independent of the way they are 

categorized, may seem logical. However, better study designs and more 

investigation of learner differences in student-controlled learning environments are 

required for conclusive recommendations. The researchers suggested a few items 

for consideration in implementing instructional experiments with hyper-media such 

as: (a) information availability to ensure existence of adequate range of material 

available for the search, (b) ease of access to search engines on the web, (c) 

whether or not to control learner access to all sites on the internet, (d) determination 

of the amount of direct supervision required, (e) evaluation of the usefulness of 

such activities to the students' needs, (f) teacher input based on different levels of 

student knowledge. 
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Dynamic Information Presentation 

Dynamic information like simulations and animations have been 

traditionally presented on stand-alone computers and were created based on 

machine specifications. In those settings the repeatability and accessibility of these 

instructional aids were limited to the time the students had access to the computers 

in the class or lab. Dynamic information presented through the web browser, 

provide access opportunity from any machine with internet connection and a web 

browser at any time. 

McIntyre and Wolff (1998), conducted a study using a tutor simulation 

system through the web for teaching a unit in an introductory programming course. 

They explained the problem with teaching pointers in the C programming language 

in an introductory programming course and examined the use of the web as an 

interactive learning tool, integrated in the course, to supplement the lecture. They 

explained that in a typical introductory programming course, students were given a 

limited set of programming assignments and were expected to understand the 

features of the language in the process of completing the assignments. In their 

experiment, the researchers presented the students with complete C programs along 

with various points in the program, which could be modified. The students then 

could make the changes and observe the step-by-step execution of the program in 

an interactive environment, without being encumbered with the implementation 

details and thus, were able to focus on the intended properties of the code. 

The students' access to the tutor program was through the web. Web was 

chosen as a supplemental learning tool for its accessibility, platform independence, 

advantages of hypertext markup language (HTML) over other authoring tools, and 

its permanence in university education. 

The researchers did not include any information about the subjects of the 

study in their report. They looked at two introductory C programming classes, one 

of which used the WWW interactive learning tool for teaching pointers (treatment 

class) and the other did not (control class). The basic underlying definitions and 

concepts of C pointers were reported to be discussed in both classes. For the control 
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class the instructor presented a few variant examples. In the treatment class, no 

class time was spent for such examples at all and the students were told to explore 

the WWW interactive learning tool and practice with the interactive examples on 

the web. There was no mention of class observation, nor any mention of 

observation of the students' practice with the web tool. 

The two classes were given the same in-classroom test on the subject of C 

pointers. The researchers did not mention the time lapse between introduction of 

the unit and the test, nor was any mention made of establishing validity or 

reliability for the instrument. They presented the results of the test in a table. The 

results showed that only 10% of the treatment class and 30% of the control class 

got less than 60% on the achievement test; also, 80% of the treatment class and 

49% of the control class scored above 90% on the achievement test. The 

researchers indicated that the ability to interact with examples through the web 

appeared to significantly raise grades on the quiz. 

The researchers reported they conducted an unstructured survey with no 

leading questions, asking the subjects to assess the advantages and disadvantages of 

their WWW interactive experience. There was no mention of the method of the 

survey (printed, interview, ... ) or the way the data were recorded and the responses 

were rated in the report, neither was there a mention of establishing validity for the 

survey. The researchers reported that the results of the survey indicated that all the 

students felt that interactive learning with WWW as a supplement to in-classroom 

learning was a benefit to their learning process. The researchers also indicated that 

75% of the students stated that interactive web learning, however beneficial, should 

not replace in-classroom teaching, and the other 25% did not comment on replacing 

in-classroom teaching with web instruction. The researchers concluded that the 

results of using the web as an enhancement to classroom learning were encouraging 

with respect to improving student learning. They also indicated that the availability 

and interactivity of the web allowed that such uses of the tool be adopted for a 

variety of abstract subjects in university courses. A similar study with valid and 

reliable instruments can provide more directive results. Also, information about the 
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subjects' knowledge of the content, prior to the treatment, can reduce the possible 

confounding factors in comparing the treatment and control groups' achievement 

results. In this study the web was used as a location-independent interactive tool 

providing functions that are not available to learners otherwise. 

In a similar study, Karsten and Kaparthi (1998) conducted a study to assess 

the instructional value of dynamic graphical representation of specific concepts 

through the WWW as percei ved by the students. The researchers discussed the 

problems of teaching programming concepts to novice programmers in 

introductory computer programming courses. The problems they mentioned 

included large class sizes, students' hesitance in asking questions in class, and the 

difficulty of the constructs. To overcome some of these difficulties, they reported 

using a commercial productivity tool to develop a dynamic animated graphical 

representation as an instructional aid in teaching recursive programming and the 

flow of control in recursive routines. 

The researchers discussed the literature on use of visual aids in instruction, 

which suggested that visual representation can enhance the ability of individuals to 

understand phenomena that are unfamiliar and conceptually challenging. Based on 

this assumption, the researchers argued that the availability of such information 

through web and ease of developing these dynamic information representations 

with the new commercial productivity tools can benefit both the instructors and the 

students. The researchers reported that they used PowerPoint presentation 

applications to create the visual instructional aid for their study and then 

compressed and converted the presentation into a file format appropriate for the 

web. In their report, the researchers included a series of visual explanation slides 

about "bubble sort" in addition to the course web address for the readers' review. 

In their study, the researchers were investigating the utility of web-based 

visual explanation as regarded by the students in a first programming course. The 

description of the design and methods of the study were minimal in their report. 

The subjects of the study were volunteer students from an introductory 

course in structured programming. The researchers reported that all of the 30 
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students enrolled in the class volunteered to participate in the study. The 

researchers did not indicate any incentives for participation in the study. Of the 

participants, 25 students were reported as management information systems majors, 

three as accounting majors and two as undeclared. They indicated that this course 

was the initial programming class for all the participants. 

The researchers reported that upon completion of the course students were 

asked to rate several teaching aids that best helped them understand the 

programming concepts. There was no indication of the method of eliciting this 

information from the students (interview, survey, etc.). The teaching aids included 

in the rating list were (a) visual explanations on the WWW, (b) instructor examples 

on board, (c) traditional overheads and handouts, (d) program debugger software, 

and (e) course textbook examples. There was no reasoning for including these 

teaching aids in the rating, however, it can be presumed that they were the teaching 

tools incorporated in the course, in which case, lack of class observation or any 

additional information on the content and quality of these teaching aids leaves 

some questions unanswered for the reader. A five-point Likert scale (with 1 =not 

helpful and 5 =very helpful) was used in rating of the teaching aids, and the results 

of the rating were presented in a table. The report indicated that the use of visual 

explanations on the WWW had the highest mean rate and the instructor examples 

on board had second highest mean rate. A simple t-test was reported to show that 

visual explanations were rated significantly more helpful than in-class examples on 

board (M=4.77, SD=.43, p<O.OOO). The rating of the other teaching aids were 

included in a table in the report, however there was no indication of any statistical 

procedures comparing the ratings of the other teaching aids. 

The researchers indicated that students were in favor of using visual 

explanations and that in comparing the teaching aids, the students commented that 

the main drawback of the traditional examples presented on the board was the 

temporary nature of the method. They added that the students commented that the 

availability of the visual explanations via the web resulted in diminishing some of 
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the time and place constraints of class instruction. The researchers did not provide 

the method of eliciting these comments. 

The researchers also included a table of information presenting the students' 

responses to statements determining the efficacy of dynamic teaching tools in 

learning recursion. The statements with the students' responses were included in 

the report, but there was no indication of the method of developing this measure, 

method of administering the instrument, or establishing validity and reliability for 

the measure. A five-point Likert scale (with 1 =disagree and 5 =agree) was used 

for response to the statements. The researchers indicated that the majority of the 

students tended to agree that they understood the concept of recursion and that use 

of visual explanations contributed to their understanding. The researchers indicated 

that while these results were specific to recursion, they were consistent with student 

responses considering the contribution of the visual explanation as a teaching aid to 

their understanding. 

The researchers mentioned that the process of developing the visual 

explanations helped them become more effective communicators, and they 

attributed a portion of the positive students' results to this effect. However, their 

reported results of the students' rating of the teaching aids do not support this 

comment. The researchers acknowledged the limitations of their study and 

concluded that even though their findings were promising, additional research is 

required to objectively determine the most appropriate and effective combination of 

dynamic and static resources for programming instruction. The report of this study 

did not include many details of the methods of data collection and the validity and 

reliability of the instruments. The lack of detailed information about the data 

collection and data analysis in this report does not allow considering the results of 

this study as persuasive. 

In a similar form of using WWW for teaching, Korfiatis, Papatheodorou, 

and Stamou (1999) conducted a study to investigate the effecti veness of a computer 

simulation program as a tutorial tool for teaching ecological modeling and 

ecological concepts to undergraduate biology students. The researchers stated the 
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problems with teaching the theory of population dynamics requiring rich 

conceptual background on the subject and involving many abstract and complicated 

mathematical computations. They indicated that their experiment was conducted at 

the School of Biology, in University of Thessaloniki, Greece, but there was neither 

information about the course, nor about the course level. In their study, the 

researchers compared the effectiveness of the traditional lecture teaching with a 

computer-enhanced procedure, based on the student performance on an 

achievement test. 

The traditional teaching was reported to be based mainly on a textbook, 

with classroom lectures without any use of special visual media, with simple 

laboratory experiments to study the growth of a population under conditions of 

limited food supply. There was no indication of class observation before or after 

using the computer simulation. 

The researchers indicated that during the Winter semester of 1997-98 they 

replaced the laboratory and part of classroom lectures with an interactive teaching 

procedure based on model simulations using STELLA software. STELLA was 

described as a graphical programming package that required elementary 

mathematics and provided model-building using symbolic icons. The software 

allowed the users to construct models and to explore the effects of changing 

parameters and test alternative hypotheses by modifying the original model. 

The researchers claimed that they examined 400 written essays generated 

from classes with the traditional format during 1990 to 1997 and 37 written essays 

from the computer-enhanced class during Winter semester of 1998 to evaluate the 

effectiveness of the simulation tutorial in the computer-enhanced format. They did 

not include any form of information about the subjects of the study. Their data were 

limited only to the student answers to final essay questions from 1990 to 1998. 

There was no indication of establishing validity and reliability for the instrument. 

For the examination of the essays, the researchers categorized the questions 

that were gi ven to the students during the period of 1990-1997 into two main 

categories (a) questions relating to the original form of the equation for logistic 



53 

growth, and (b) questions refening to the causes underlying fluctuating population 

size. The first category of the questions was to assess mathematical manipulation 

capabilities as well as comprehension of biological context and the second category 

of questions assessed mathematical manipulation capabilities. Of the 400 essays of 

the previous years, 306 belonged to the first category and 94 to the second. The 

mean essay scores for the two questions were provided. 

The researchers did not provide information on the grading criteria and 

process, the number of raters, or inter-rater reliability, nor did they provide 

information about the validity and reliability of the questions. It seems that they 

simply used the grades that the students received through this time as a source of 

comparison to the new approach to teaching the class. Considering these facts, the 

reader must regard the validity of the findings of this study with great caution. 

The researchers reported that the comparison of the students' scores for the 

two question categories did not show any significant differences. The purpose of 

this statistical procedure was not clear. They also indicated that the detailed 

examination of the students' essays revealed that students responded relatively well 

with respect to a biological explanation and description of relevant concepts, but 

showed serious difficulties with mathematical modeling. 

The questions at the end of the computer simulation approach were reported 

to concern the construction of population growth models. Again, the researchers 

did not include any information about the instrument, the rater(s), grading criteria, 

or the validity and reliability of the questions. They presented the results of the 

students' evaluations and claimed, even though the questions were more difficult 

compared to previous terms, the students' scores were higher. They also claimed 

that an ANOY A test showed a significant difference between the control data and 

the treatment data. A second ANOY A for the treatment group and the second 

category question in the control group was reported to show an even greater 

difference between the two groups. The researchers indicated that the first section 

of the questions for the treatment group were concerning simulation models only. 

In order to further evaluate the students' learning, they investigated student reports 
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describing the biological aspects of the whole process. They indicated that 82 

reports were checked. The reader should note that number of the students for the 

treatment group was not clear; however, the researchers indicated that they 

examined 37 essays and 82 student reports. There was no explanation for this 

discrepancy. 

The researchers reported that 89% of the students were successful in 

explaining chaotic dynamics and 71 % of the students presented an "adequate 

mathematical description" where only 20% of the students were previously 

successful. They did not include details of the "success measures." However, in 

regard to the biology of population growth comprehension, 27% of the students 

attributed density dependent phenomena to the shortage of resources, 63% of the 

students made good connections between subjects, and 42% of the students 

succeeded in describing the time-delaying regulation, where previously, more than 

90% of the students were successful. 

The researchers indicated that the results of students' report investigations 

showed that simulation programs favor good comprehension of the mathematical 

aspects of population growth. However the contextual analysis of the reports 

showed that the treatment group's comprehension of the biology of population 

growth was poorer than the control group. They suggested that the reduced amount 

of time that the students spent on the biological concepts in order to practice with 

the computer simulation system might be the source of this decline. 

In conclusion, the researchers stated that the use of simulation software 

STELLA, for teaching ecology significantly advanced the comprehension of 

mathematical models in ecology theory. They also indicated that it was evident that 

emphasizing mathematics could obscure the biological and ecological aspects of 

modeling. They added that the text-based lectures had the advantage of explaining 

and sufficiently analyzing concepts, while they gave a problematic image of the 

process. 

Even though the conclusions of the researchers were in accordance with 

similar studies on other simulation software, they must be viewed cautiously. The 
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generalizabiIity, validity and reliability of the data in this study were not clear from 

the report. 

Impact of the Web on Teachers' Teaching and Students' Learning 

The effects of technology use for teaching can be evaluated when the 

teaching practice and the learning experience are studied. In this section studies that 

investigate teachers' uses of technology and the effect on their practice are 

reviewed. As a result of the adoption of an innovation, the individual's experiences 

change which are referred to as consequences of innovation (Rogers, 1995). With 

the adoption of WWW technology, changes in teaching practice are part of the 

anticipated consequences. 

Becker and Ravitz (1999) investigated the use of computers in the 

classroom and its relation to changes in teaching methods towards a more 

constructiveist approach. Their interpretation of constructivist-compatible 

instructional activities included: (a) Collaborative group projects for students, in 

which skills are taught and practiced in context rather than sequentially; (b) 

instruction for students' understanding of complex ideas rather than definition and 

facts; (c) teaching students to self-consciously assess their own understanding; and 

(d) engaging in learning in front of students. 

The researchers referred to literature on a variety of acti vi ties resembling 

constructivist practices that are permitted with the use of computers and not 

feasible otherwise. They addressed two questions in their study: 

1. 	 To what extent is the use of computer-based technologies associated 

with a greater likelihood of teachers changing their practices in a 

constructi vist direction? 

2. 	 To what extent do teachers acknowledge the role of computer 

technologies in facilitating their changed practices? 

Established by a group of technology-in-classroom enthusiasts and 

sponsored by NSF, the National School Network (NSN) formed a "loose 

confederation" among 100 different organizations to foster internet use in K-12 
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schools. The subjects of the study were 441 teachers in 151 US elementary and 

secondary schools that were part of NSN. 

The researchers reported that between 1994 and 1997, 300 schools were 

recruited to participate in communications and collaborations in NSN. For this 

study, 248 schools were surveyed. The researchers stated that only the schools with 

LAN (Local Area Network) -based networks with high-speed internet connection 

for three years and at least 10 computers for at least 12 months, were surveyed. 

Surprisingly, there was no information about the questions of the survey and 

method of creating the questionnaire. Nor was any indication of attempts to 

establish reliability and validity for the instrument in the report. 

Two groups of teachers were selected for the study. Three of "the most 

active internet-using teachers" as identified by the networking coordinator and two 

of the "other teachers" selected alphabetically from the 153 schools that met the 

conditions were sampled. The researchers claimed that they took measures to 

enable them to treat the sampled subjects as representatives of the schools. Of these 

726 sampled teachers who received the survey, 441 teachers (61 %) completed and 

returned the questionnaire. The researchers stated that the response rate for the two 

groups of the teachers were "near! y identical." 

They reported that the internet-using teachers' survey was a booklet of 54 

items. However for this study, they only examined the first 15 questions of the 

survey booklet, which were the same for both groups of the teachers. These 

questions were reported to address the changes that the teachers perceived in their 

teaching practice and environment, the relation of the changes to use of computer 

software and the internet, and the teachers' teaching responsibilities. 

The researchers acknowledged that they could not regard the self-reporting 

surveys as accurate, but they indicated that since they were comparing different 

groups and different response items, the inaccuracies are less problematic. They 

assumed that all respondents are over-reporting their behavior, which mayor may 

not be true. 
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To measure the teachers' use of computer technology, without including the 

process of forming them, the researchers looked at four aspects of technology use: 

teacher's own use of computers, teachers' assignment of computer activities to 

students, teachers' use of the internet with their classes for student learning, and 

teachers' preference for software that is productivity-oriented rather than for 

knowledge transmission or skill acquisition. 

The results of the self-reported changes in teaching practice were presented. 

The researchers subdivided the responses into four groups of student tasks, 

curriculum, teaching style, and related perceptions. 

The results of the study were reported to show that a majority of 

respondents reported changes in their teaching practices in the constructi vist 

direction, based on the definition of constructivist-compatible activities offered by 

the researchers. Also, two of four measures of technology involvement, longevity 

of computer use with students and teacher's involvement in internet-based teaching 

activities, were clearly associated with greater breadth of change in teaching 

practice and related perceptions. The researchers pointed out the changes of 

teachers who claimed directing student use of the internet was much larger than 

those of the teachers who claimed no internet use at all. 

The researchers indicated that self-reported willingness to share the position 

of expert with the students and confidence in managing multiple parallel activities 

during teaching was much higher for technology-using teachers than the other 

group of teachers. It was also indicated that this association was stronger among 

middle and high school teachers and weaker among elementary teachers. 

The technology-using teachers also reported a higher percentage (about 30 

points)of change in (a) increasing their use of long projects, (b) giving students 

more choice in the tasks worked on or the materials they used, (c) teaching lessons 

with more interdisciplinary content, and (d) observing students take more initiative 

in their school work outside of class. The researchers stated that those teachers who 

reported using computer technology regularly with students, over many years, and 
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with student productivity goals in mind, and who used new technological resources, 

were the same teachers who reported important changes in their teaching practice. 

The researchers suggested alternative explanations for these results: 

1. 	 The theory is that computers encourage and demand teachers to act 

more in the role of advisor and resource than direct source of instruction 

and to allow students to work more independently. This in tum (and in 

time) changes teachers pedagogical beliefs. 

2. 	 Teachers who used computers regularly already had personal 

philosophies that supported independent student work, long-term 

projects, multiple simultaneous activities, and interdisciplinary thematic 

curricula but, until computers and internet, they did not have the means 

of implementing their philosophy in their teaching. Computers and the 

internet are tools that enabled constructivist-oriented teachers to 

implement practices. 

3. 	 Teachers who are innovative with respect to pedagogy are also 

innovative with respect to technology. 

To determine which one of these competing viewpoints is more accurate, 

the researchers referred to the second question of the study concerning teachers' 

reports about the effects of technology on the changes in their practice. The 

researchers indicated that in the survey, the teachers who reported a particular 

change in pedagogy or perception, were asked whether "computers have been a 

primary or contributing factor to that change" and whether "the internet has had an 

impact on your teaching in that way." 

The researchers reported that between 40% to 60% of the long-term 

instructional-computer-user teachers indicated computers had a primary or 

contributing role in the different changes. The researchers also indicated that even 

infrequent-computer-using teachers reported computers having influenced the 

pedagogical changes they have made. 

In their discussion, the researchers mentioned that a number of authors have 

suggested that "using computers successfully, inevitably results in adopting a 
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reform or constructivist view of teaching." They also acknowledged that there is a 

"lack of evidence about how widespread and effective computers are for helping 

teachers" and the dimensions of how experiences with computer technology help 

teachers change their practices need to be explored more. Emphasizing their 

findings, the researchers offered an interpretive argument to conclude that the 

"relationship between technology use and pedagogical change is truly causal," 

which mayor may not be a true statement. The sampling method and the lack of 

reliability and validity of the questionnaire that generated all the data for this study 

does not allow this conclusion. 

The internet provides instant electronic data transfer, which translates to 

email in addition to one-to-many and many-to-many communication channels. In 

short, the internet can increase the amount and speed of communication. Good 

practices in undergraduate teaching recommend student-faculty contact, student

student communication, and student-student collaboration that provide students 

with opportunities for improved learning processes. The use of the internet in 

undergraduate teaching has increased in the last decade. Kuh and Vesper (1997), 

conducted a study to determine whether or not students' experiences with the 

recommended practices of "Seven Principles for Good Practice in Undergraduate 

Education" (Chickering & Gamson, 1987) have increased between 1990 and 1994. 

They used process indicators derived from selected items from the College Student 

Experiences Questionnaire (CSEQ) to compare exposure of first-year and second

year students to selected good practices. 

The sample of the study was from 17 baccalaureate institutions and 22 

doctoral-granting universities. The sample was composed of first- and second-year 

full time unmarried students who lived in campus housings. The researchers did not 

include reasons for limiting the sample to these kinds of students only. 

They indicated that they compared two groups of students, during 1990 and 

1994, from each set of institutions. The students were randomly selected from a 

population of 5,962. From the baccalaureate institutions, 1,147in 1990, and 1,158 
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in 1994 and from the doctoral-granting universities 1,606 in 1990 and 1,611 in 

1994 students were selected. 

The data collection instrument was reported to be the College Student 

Experience Questionnaire (CSEQ). The researchers indicated that the CSEQ 

included 191 items including (a) what they learned from attending college (23 

estimates of gains scale), (b) the amount of time and energy they devoted to various 

activities (14 activities scale), (c) their perception of dimensions of their 

institution's environment (8 environment scales). 

The last group was perceived, from previous research, to be linked to both 

gain and effort. The CSEQ was also reported to include questions about the 

respondents' age, race, gender, place of residence, and enrollment statue. The 

researchers justified their use of a self-report questionnaire by arguing that self

reports may be the only practical source of certain process variables. For the 

instrument's reliability they mentioned that the CSEQ estimate of gains scores were 

consistent with achievement test results and the reliability of the responses were 

reported high for both the gains and activities scales. According to Kuh, Pace, and 

Vesper (1997), the relationships between CSEQ items representing good 

educational practices (namely faculty-student contact, cooperation among students, 

and active learning) and outcomes (estimate of gains scales) are reliable and 

moderately correlated. They also quoted from a report by the National Center for 

Educational Statistics from 1994, that "CSQE has high to moderate potential for 

assessing student behavior and aspects of the college environment associated with 

desired outcomes." 

For the data analysis the researchers used multivariate ANOVA, estimating a 

covariate model to compare experiences with the three good practices. They used 

students as the unit of analysis and presented the results in different tables. The 

means and standard deviation of the three variables for the baccalaureate 

institutions and doctoral-granting universities were presented in a table. 

Multivariate ANOV A for the baccalaureate institutions showed that the faculty

student interaction increased somewhat between 1990 and 1994. However the 
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cooperation among peers and active learning were unchanged. Multivariate 

ANOVA for the doctoral-granting universities showed that the faculty-student 

interaction and active learning decreased between 1990 and 1994 and the 

cooperation among peers remained unchanged. The researchers concluded that 

despite "faculty reports (Sax 1996) that they are using student-centered teaching 

methods more frequentl y ," students' reported experiences wi th their peer 

cooperation and active learning did not increase. They also found that the faculty

student interaction at doctoral-granting universities dropped from 1990 to 1994. 

The researchers suggested that to support reform efforts to improve the quality of 

undergraduate education, policies and practices that support good practices should 

be enacted. 

Summary 

The research reviewed in this paper does not provide definite answers to 

questions on how, where, and when the internet will influence learning, it only 

provides some directive suggestions to identify some aspects of web and internet 

use in facilitating teaching and learning. The reviewed studies, identify some 

factors such as student's profile, teacher's practices, and form of web-based 

systems that may influence success or failure in integration of the internet and the 

web for teaching and learning. The only clear conclusion is that much research is 

needed for finding convincing answers to the presented questions. Figure 2.1 

displays a summary of the internet and electronic communication tools that were 

used in the reviewed studies: 
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Figure 2.1 Internet and electronic communication use 

The use of internet and web in the reviewed studies can be grouped based 

on the function of these tools as displayed in figure 2.1. Each of these functions are 

discussed in clockwise order. 

Communication and Interaction (Providing / Increasing) 

Collins (1998) used email in a large biology class to increase student-

instructor and student-student interaction. This experiment was reported to be 

successful due to the high number of messages. He studied not only the amount of 

communication, but also the subject and the content of the emails to investigate the 

effect of using email and how email may improve interaction rather than mere 
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increase. There were no incentives for using these tools and the students were not 

required to join in the discussions. Collins concluded that using electronic 

communications as email and bulletin boards in direct-instruction (lecture

discussion), provided the interaction opportunity that was missing in large classes. 

Eggen and Kauchak (1996) explained that interaction opportunities for students and 

instructors contributed to the effectiveness of direct-instruction teaching methods. 

Yakimovicz and Murphy (1995) investigated the use of the internet for 

communication and collaboration among students in a course on distance learning. 

They reported that the students and the instructors perceived their use of computer

mediated communication as successful in terms of their ability to use the system 

and the amount of electronic communication. The course under study was a 

distance course offered to students in three different locations. The results of this 

web study can not be extended to on-campus courses because the alternative to the 

web for communication and collaboration in a distance course does not compare to 

local classroom settings, and the results of the same study may differ for the same 

course offered locally. The increased communication and interaction between 

instructors and students can increase the instructor's awareness of the students' 

understandings and misunderstandings of the concepts. This awareness can help 

improve the instruction (Mayer, 1989; Putman, et aI., 1989). 

Information Delivery to Replace Lecture 

Smith, Whiteley, and Smith (1999) used email in three courses to provide 

students with course material. They replaced class teaching with textual email 

messages that were broadcast to students. Their data showed that among the 

students who responded to the survey (39%), a majority (69%) were satisfied with 

receiving information in this way and printed the emails to read from hard copies. 

There were also quite a few students (20%) who expressed a high level of 

dissatisfaction with email for delivery of course material. 

Ward and Newlands (1998) replaced nine classroom lectures with textual 

information posted on the web in order to save instructors' time in teaching. They 
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used electronic communication for posting simple textual information on web. The 

web material consisted of the full scripts of the lectures. Delivery of long textual 

information through the internet are more efficient with post-script files compared 

to web-pages, since they are easier to create and faster to download than web 

(HTML) files. The students' views of the replacement were mixed. The researchers 

concluded interactive web-based systems and high priority for students' learning 

should be considered in developing web material above saving instructor time. The 

hyper-connection capability of the web to involve students in learning and finding 

information is a unique characteristic of the web-pages that was not used in the 

study. Use of hyperlink connectivity text on the web and the inclusion of 

multimedia information can produce different results. 

Course Delivery (text and hypertext as teaching: resource) 

Shapiro (1998) studied the general effectiveness of hypertext on learning. 

She compared different presentations of inter-linked pages with a linear 

presentation of pages. She reported mixed results from different sources of data. 

The results of her study indicated that the structure of the hypertext system is 

crucial to its educational value suggesting that in investigating the effectiveness of 

hypertext in learning, the structure of hyper-links should be considered among 

other factors. Nicaise and Crane (1999) investigated the effect of creating 

hypermedia in student's learning. The students reported high level of satisfaction 

with the experience, however the end of term projects were not indicative of the 

students' perceived achievement. The researchers recommended that more 

investigation is needed for a clearer answer. Slone (1997) used the information on 

the web as a teaching resource. He studied students' learning experiences with 

searching and locating information, and evaluating and justifying their importance 

and relevance to the subject. The results of students' search on web were reported 

to be higher than expected. He concluded that the information found in the 

government, commercial, and other domains added to the diversity of sources. Lee 

and Lehman (1993) compared the use of hypertext with and without directive 
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instructional cues. They looked for the differences in students' achievement 

between active, passive and neutral learners, given the control to explore and 

acquire information. They concluded passive and neutral learners perform better 

with instructional cueing. Despite the encouraging results concerning use of 

WWW as a teaching resource, the collection of these results do not provide much 

information on the effective structure and design of hyper-linked web-pages, nor on 

the use of WWW as a teaching resource. 

Affecting Teacher Practices and Student Learning 

Becker and Ravitz (1999) investigated the effect of computer use in 

changing teaching practices. They reported that in general the teachers who used 

the computers in their teaching were the teachers who perceived their practice 

aligned with constructivist beliefs. They concluded that there is a causal 

relationship between technology use and pedagogical change, however their study 

does not allow such a conclusion. 

Kuh and Vesper (1997) investigated the extent of good practice in 

undergraduate education. Their findings revealed that in spite of teachers' reports, 

the students have not experienced increase in good practices such as interaction, 

collaboration, and active learning. Investigating students' perception of exposure to 

such practices might help in indicating the success of technology in increasing 

good practice in undergraduate education. 

Interacti ve Information Presentation 

Korfiatis, Papatheodorou, and Stamou (1999) studied the effectiveness of an 

interacti ve computer simulation tutor program for teaching ecological concepts. 

The program STELLA, a software for modeling dynamic biological systems, 

replaced lab and part of class lectures for their study. Using this software the 

students performed better on the mathematical aspects and worse on the biological 

aspects of the subject, which was the opposite of the students' performance before 

adopting the software. They concluded that the simulation tutorial was beneficial 

for exploring the dynamic ecological process and should be added to the course 
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delivery, rather than replacing lecture time which takes away the advantage of 

explaining and analyzing concepts in lectures. 

McIntyre and Wolff (1998) created a simulation system on the web to teach 

pointers in C programming. Their supplemental interactive simulation system was 

designed for the students to run a C program and view the way the pointers 

changed as the program ran. The students were to use the simulation system on 

their own. The researchers regarded the experiment as successful due to the 

increase achievement scores and positive student response. 

Karsten & Kaparthi (1998) created a web-based dynamic presentation to 

teach recursion and some other programming concepts. They used the presentation 

system as a supplementary teaching aid to the lecture. The students used these 

presentations and found them useful and beneficial in their learning. The students 

in this study were reported as "pleased" with the incorporation of this system, and 

the instructors / researchers indicated that despite the initial time they spent for 

development of these interactive presentations, they saved time by not having to re

teach and repeat these concepts over and over for the students. 

Recommendati ons 

There is a definite need for research to identify the effect of the widespread 

use of the internet in schools. Though much has been written about these tools, the 

literature mainly consists of predictive views of the medium's potential. The 

majority of the literature on the capabilities of the web are generally more 

promotional than investigative. Only some of the web's capabilities have been used 

in instructional settings and fewer have been investigated to examine possible 

effectiveness. Few empirical educational technology evaluation studies have been 

conducted. The existing studies on the use of technology are scattered, often 

unclear, and rarely connected to learning theories. A clearly defined research model 

or framework is often missing in the existing studies (Jones & Paolucci, 1997). 

In essence the reviewed studies do not offer conclusive answers to any of 

the questions concerning the effectiveness of the internet in education; they provide 
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unclear conclusions and lack generalizability. Their suggestive conclusions only 

foster the recommendations for designing more directed studies for further 

investigation. 

Most of the studies compared two tools for information delivery without 

considering the appropriateness of the tool to the method of data presentation. The 

WWW was used for delivery of textual information, without taking advantage of its 

interactive multi-media capabilities (Lee & Lehman, 1993; Shapiro, 1998; Slone, 

1997; Smith, Whiteley, & Smith, 1999; Ward & Newlands, 1998;Yakimovicz & 

Murphy, 1995), and the success or failure of the implementation was automatically 

ascribed to the medium, not considering the suitability of the method to the 

medium. Interactivity and interaction are considered to be important aspects of 

successful educational technology. Learning is generally more effective when the 

students have the opportunity to control the information exchange process. The 

inclusion of interactive applications into the web promises to transform this tool to 

a distributed interactive application medium. 

These studies considered the students' perceptions of the web use indicative 

of success or failure of the teaching tool and studied the students' perceptions of 

advantages and disadvantages of the tool. Some (Korfiatis, Papatheodorou, & 

Stamou, 1999; Lee & Lehman, 1993; McIntyre & Wolff, 1998; Nicaise & Crane, 

1999; Shapiro, 1998) considered student achievement changes as a measure of web 

use success or failure without clarifying the methods of assessing students' 

achievement. 

The reviewed studies that used the web for collaboration and 

communication (Collins, 1998; Nicaise & Crane, 1999; Yakimovicz & Morphy, 

1995), suggested that with internet, like classroom settings, the discussions take 

place only when the instructors plan and incorporate them in their teaching and not 

automatically. The web as an instructional tool has the potential to facilitate 

communication and collaborative activities among the students and the instructor. 

However, the utilization of the tool depends on the ways it is incorporated in 

instruction. 
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Although the studies reviewed in this report are fairly recent, they did not 

include many of the technological features that are available at this time. The use of 

email as described in the studies was limited to only less-user-friendly text-based 

email systems like Pine. In addition, the use of email was fairly new to the students 

and was limited to either those students who were in computer science field or 

students who were part of a study such as the ones described in the review. Much 

of the students' efforts were directed towards learning the system rather than 

learning with it (Korfiatis, Papatheodorou, & Stamou, 1999; Nicaise & Crane, 

1999; Shapiro, 1998; Yakimovicz & Morphy, 1995). In the last couple of years the 

email and web have become common place tools for communication and 

information access. As a result of the adoption of the internet technology in the 

society, the perception and familiarity of students with the internet have gone 

through considerable change. Students who have experienced using the graphic

based email through the web outside the classroom most likely have a different 

reaction and perception about using the internet and electronic communication than 

most students in the reviewed studies who encountered the less user-friendly 

systems for the first time in the reviewed studies. Email is now offered through 

many web-sites, free of charge, in graphic user-friendly environments, and easily 

accessible. As a result, many learners are familiar with email and electronic 

communications. Training sessions to familiarize students with electronic 

communication tools and students' efforts for learning how to use these tools are 

minimized. Studies similar to the reviewed ones, with subjects who are familiar 

with the tools, may reveal different results altogether. 

In these studies interaction among students and instructors was reported to 

increase as a result of using electronic communication through the internet. 

Interaction among students and instructor can be increased by the availability and 

convenience of electronic communication tools for threaded discussions and can be 

improved by time-independent opportunities that it provides for students to 

understand and think as they continue a discussion. The effect of interaction 

increase on learning outcomes using internet must be evaluated. These studies are 
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all focused on students who have learned to learn in more traditional formats. As 

students learn to use online tools and become comfortable learning from online 

information systems and in online environments, topics and subjects that are 

learned better with the internet will be incorporated with internet-integrated 

models. As a result, the problem of compatibility between instruction-method and 

assessment-method may become a barrier in assessing the value of the new tool 

compared to more traditional ways. 

The reviewed studies found positive student perceptions on the use of the 

web and internet with the expressed concern of losing the "human contact." The 

expressed concern was stronger where the use of the internet for communication 

replaced traditional forms of contact such as class lectures, instructor office hours, 

and students' classroom contact opportunities (Smith, Whiteley, & Smith, 1999; 

Ward & Newlands, 1998). The students who used the web and email as tools for 

communication in addition to lecture, displayed no concern in this area (Collins, 

1998; Yakimovicz & Murphy, 1995). 

The reviewed studies were exploratory, investigating emerging theories that 

are in accordance with the general expectancy of the internet and the WWW with 

the intent to create foundations for more directed research. The sum of the results 

of the studies does not provide convincing evidence for acceptance or rejection of 

the benefits ascribed to the internet and web in education. However, the adoption 

of the medium in educational organizations was started before the attempt to 

substantiate its positive effects. 

The diffusion of innovation theory (Rogers, 1995) suggests that earl y users 

benefit from adopting a new innovation, in this case the internet and email, and 

then others follow to stay competitive or are convinced by others. The critical mass 

theory (Markus, 1978) suggests that using a new interactive medium is beneficial 

only when a sufficient number of innovators and universal access to interactive 

media exists. The internet technology has been widely adopted for electronic 

communication and information dissemination. The advocates of the internet and 

the WWW for education have enumerated the capabilities of these media. Among 
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these capabilities those suggested repeatedly include facilitating activities such as 

interaction between students and the instructors, student collaboration, and active 

learning. 

To examine the value added to the students' learning and achievement 

many questions need to be addressed, such as (a) in what educational context is a 

particular capability of technology most effecti ve, (b) how effective is the selected 

technology, and (c) what is the most appropriate technology in an instructional 

setting? 

Educational technology involves the use and application of technology

based tools in the educational process. The contribution of technology to learning 

outcomes is currently not adequately assessed. With an instructional system design 

approach to educational technology evaluation, the investigations on technology's 

effect in teaching and learning may be more fruitful. Establishing clear 

relationships among instructional objectives, choice of technology-based delivery 

system, and learning outcomes would allow identification of relevant technologies 

to appropriate content, assist targeting specific studies, and ultimately contribute to 

comprehensive and none conclusive results. Beneficial use of technology's 

capabilities can be achieved only by using the tool's capabilities that uphold 

learning theories and guidelines for good practices in teaching. 

Future research efforts need to concentrate on the unique capabilities of the 

internet as a teaching tool and investigation of its contribution in undergraduate 

education. Capabilities to consider include but are not limited to: 

1. 	 Synchronous and asynchronous electronic communication means where 

the tool is a facilitator for student-student and instructor-student 

interaction, 

2. 	 Accessibility and interactivity of infonnation dissemination where the 

teacher is the facilitator for students' learning using the tool, 

3. 	 Means to search for and locate infonnation where students are the 

explorers and constructors of infonnation, 
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4. 	 Interactive delivery of information where the tool is the mediator for 

dynamic presentation of information. 

This study undertakes exploration of a classroom that incorporates some of 

these capabilities. The use of one-to-one electronic communication systems 

through the internet in a large introductory programming class provides additional 

interaction opportunities for students and instructor. Investigation of the amount 

and the kinds of electronic interactions in an introductory programming course may 

help the evaluation of effectiveness of this function of internet in such situations. In 

the course under study, an organized supplementary source of information on the 

web is also incorporated to facilitate student access to different kinds of material. 

This study is aimed at exploring the use and expectancy of effectiveness of this 

incorporation as well. The results of this study will help identify factors that may 

influence the usability and effectiveness of web utilization in an introductory 

programmmg course. 

Identifying the potential factors influencing web integration and online tools 

in education that affect teaching and learning is crucial in the evaluation of the 

tools. Extensive research on the ways the internet and web are incorporated and 

used in instructional settings is needed. The educators' expectations and 

perceptions of online teaching tools are also of great importance and need to be 

closely investigated. Also the student's perceptions and uses of these instructional 

tools, in consideration with their performance and achievements, need to be 

studied. This study is intended to explore these arenas. Consideration of the 

consistency and union between the instructional goals and objectives in relation 

with instructional methods and assessment methods that incorporate online 

teaching aids are of grate importance in clarifying the role and impact of online 

educational tools. 
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CHAPTER III: DESIGN AND METHOD 

Introduction 

The World Wide Web is claimed to have the potential to transform teaching 

and learning in many different ways (Bell, Davis, & Linn, 1995; Cuban, 1993; 

Disieno, 1995; Fishman, et. a1.1994; Katz, Tate, & Weimer, 1995; MacArthur, 

Pilato, Kercher, Peterson, Malouf, & Jamison 1995; Means, 1994). These claims 

are largely unfounded and serious consequences of wasting time, effort, and 

resources may result if adoption of technology continues without identifying 

appropriate applications (Gordin, Gomez, Pea & Fishman, 1995; Loveless, 1996; 

Owston, 1997). 

Identifying the functions of the web in instruction is essential in order to 

assess its value in education. This multiple case study was intended to examine web 

functions in a programming course and was formed by two questions: 1) What are 

the characteristics of an internet and web application in the teaching and learning of 

beginning programming, and 2) what characteristics differentiate successful and 

less successful students in their use of the internet and web application for learning 

programming? 

The Course 

The subjects of the study were selected from an introductory course in 

computer programming with C programming language, at a research university in 

the Northwest. This institution was chosen for two reasons: 1) its location made it 

convenient for the study, and 2) the researcher was familiar with the instruction and 

the technology integration in the course. 

An introductory computer science course was selected. The course was 

designed to be the first experience with C programming language for the students 

assuming no previous programming experience for the students. This course is 
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required for computer science, computer engineering, and electrical engineering 

disciplines. Students from other engineering disciplines who are required to take 

one programming course may elect this course to meet the requirement. Students 

from other disciplines, only requiring an introductory computer course (but not 

necessarily programming), also enroll in this course. No prerequisites are identified 

for the course. Three sections of the course are offered each term of the three

quarter academic year with more than 100 students enrolled in each section. One of 

the sections of this course was selected for this study. The selected section had the 

highest enrollment and was the earlier of the two sections taught by the same 

instructor on the same days. The high enrollment of the section helped elevate the 

number of volunteers for the study. Also, a complete transcript of the lecture was 

produced in this section and was available for review. The instruction of the course 

was scheduled for three 50-minute lectures per week. The lectures were taught by a 

computer science instructor who has taught the course more than two years using 

the same content and structure. The instructor was responsible for constructing the 

web portion of the course as well as assigning homework and programming 

activities, assessment, and grading. One computer science graduate student was 

hired to help in the grading of the assignments, programs and exams and hold 

office hours in the computer lab to answer students' programming questions. The 

grading criteria were provided by the instructor. The grading of each of the 

assignments began with a grading calibration session. The student-grader and the 

instructor evaluated 5 to 10 assignments using the grading criteria, to calibrate the 

grading process and establishing minimum 80% inter-grader reliability of their 

evaluation on the graded assignments. 

The web component of the course consisted of two portions on two 

different servers in the university. The first portion was published through 

BlackBoard, a web management system for publishing instructional information. 

The information was related to the course content, including lecture notes, study 

guides, assignments, and examples in addition to information about assignment 

solutions, grades, grading criteria, and responses to frequently asked questions. 
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Personal electronic mail was used for communication outside the classroom with 

instructor. Student emails were used for shaping the "frequently asked questions" 

and adjusting instruction accordingly. 

Access to information on this system required authentication. The system 

maintained a log of students' access to each of the published documents and 

reported each student's activities through these pages to the instructor of the course 

upon request. This system required students to request login accounts for access 

privileges and granted accounts automatically. 

A second server was used for submitting assignments and programs. This 

server also required authentication for access and provided a higher level of 

security. The instructor created electronic drop-boxes for each program or 

assignment with time windows for submissions. The system time-stamped and 

identified the "owner" of submitted assignments. The instructor and the graduate 

teaching assistant (T A) had access to all submitted assignments for grading. The 

system saved all the submitted assignments in the electronic drop-boxes 

(folders/subdirectories) created by the instructor. Submission of programs in 

electronic format allowed complete evaluation of programs, a process not possible 

with only a printout of program codes. The program assignments were run and 

graded based on program performance. The homework assignment grades and 

program assignment grades were recorded in a spreadsheet file by the instructor 

and the grader. This system required students to request login accounts for access 

privileges and granted accounts automatically, based on the official class 

enrollment list. 

Participants 

The participants of the study were selected from the volunteers among the 

students enrolled in the selected sections of the class. Limiting the participants' to 

one section only eliminated confounding factors such as instructor, time of day, 

length of lecture, and class dynamics differences. To ensure a sufficient number of 

volunteers, all volunteers received 100% on one homework assignment of their 
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choice, approximately 0.4% of their final grade. The points were given to those 

who volunteered to participate in the study. A group of six students from among the 

volunteers were selected. Since students enrolled in the course from different 

educational backgrounds and disciplines, a sampling of the variety of students were 

sought. Specifically the participants were selected to represent the following 

categories: 

l. 	 Purpose for taking the course (a) required, (b) computer science elective, 

and (c) general elective. This criteria was important since students who 

enroll in a class that is not required, may possess special interest or 

knowledge of the subject indicating a higher level of motivation and self

efficacy related to their achievement (McCombs, 1982, 1983; Weiner, 

1983; Wittrock, 1986). 

2. 	 Student familiarities with the course content, use of computer and web (a) 

novice, and (b) good. This criteria was used since students' prior 

knowledge and their level of familiarity with the tools are factors that 

impact students' use of tools and their performance on achievement tests. 

The selection also considered distribution of the variety of students by 

gender to provide a good cross section of the students in the class. Including cases 

of each group of students in the sample helped develop insights into characteristics 

of each group as well as variations that exist across groups. A survey of 

background information was used to identify students of each group. 

Methods and Data Sources 

Multiple data sources were used for this study. Students' background 

information questionnaire, classroom observation, and interviews with students and 

instructor provided data about the characteristics of an internet application in 

teaching and learning beginning programming. Students' achievement grades 

(assignments and examinations), logs of student web access, and multiple 

interviews with students provided data to identify characteristics that differentiated 

successful and less successful students in their use of the web for learning 
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programming. Informal conversational interviews in the classroom with random 

students before and after the lecture helped in identifying students' perceptions of 

the web component and the instruction. An informed consent form was completed 

by the instructor before any data collection (Appendix A). The participant students 

completed an informed consent form at the time of the first interview (Appendix 

B). 

Background Information Survey 

All the students enrolled in the class completed a background questionnaire 

posted on the class web-page. The students were asked to complete the 

questionnaire during the first week of the quarter to receive points equal to one 

quiz, approximately 1 % of their final grade. All students completed the 

questionnaire within the two weeks of its posting on the web. The amount of time 

was considered an acceptable period for students to establish their accounts and 

become familiar with the process of access to the course web site and the 

questionnaire. Since the last day of adding courses is at the end of the second week, 

students who added the course in the second week also had the opportunity to 

respond to the questionnaire. The questionnaire provided information to classify the 

students with respect to the categories for selection of participants (Appendix C and 

Appendix D). 

The items in the questionnaire solicited factual information from all 

students in the course. The questionnaire was posted on the course web site and the 

students' responses were emailed to the researcher upon submission. The choices 

of answers were in form of popup menus to simplify the response process. 

The questionnaire was tested for clarity with a group of 10 students from a 

previous section of the same course. The questionnaire was administered to the 

volunteers, where they were asked to state in their own words what they thought 

each question meant. Adjustments to the questionnaire were made based on their 

feedback. 
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Classroom Observation 

Classroom observations were conducted by the researcher to identify the 

specific instructional activities and were limited to the same section from which the 

participants were selected. Classroom observations included all lectures of the class 

for the duration of the term. To minimize the observer's classroom influence, all 

observation data were collected as handwritten field notes. The field notes were 

transcribed daily after the observation. Informal interviews with the instructor after 

every class helped clarify questions arising from observations. Classroom 

instructions were observed with a focus on how the web components of the course 

were presented and how the instructor incorporated information from the web 

activities into the instruction. Special attention was paid to the amount of time 

spent, explanation of details, and emphasis on the use of web components. A 

complete transcript of all of the lectures was also available for the researcher. The 

interaction and the conversation in each lecture were captured by the researcher's 

field- notes and supported by the lecture transcripts. 

Classroom observations included students' activities and behavior during 

the instruction. These observations were designed specifically to assist in 

answering the first research question. Before each lecture, the researcher engaged 

in casual conversational interviews with random students, to obtain more in-depth 

information about the students' perceptions of the class instruction. 

All the student email interactions with the instructor were maintained. The 

instructor granted access to these email messages to the researcher and these email 

messages were used to support other data concerning electronic interaction between 

students and instructor. 

Instructor Data 

A formal interview with the instructor was conducted with the general 

interview guide approach. This audiotaped interview was conducted after 

completion of instruction at the end of the term to minimize the interview effect. 

The data collected from this interview were compared with the data collected 
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through class observation and lecture transcripts for verification. In case of 

discrepancies, subsequent informal interviews were conducted for clarification. In 

this interview the instructor's perceptions and instructional objecti ves of the web 

use were explored. The data from the interview were transcribed immediately after 

the interview. The instructor interview questions are provided in Appendix E and 

the question topics that were discussed included: 

1. 	 The instructor's instructional goals for utilizing the web for posting 

information and assignment submittal process. 

2. 	 The instructor's perception of web use impact on learning. 

3. 	 The instructor's perception of web use impact on teaching. 

Informal conversational interviews with the instructor after each class were 

conducted with a focus on a discussion of web components in enhancing the course 

instruction. These informal interviews were transcribed daily, immediately after the 

interview to retain the maximum data from the interviews. The daily informal 

interviews with the instructor were conducted to elicit information about the type of 

information exchanged with students during the face-to-face contact during his 

office-hours in his office. The researcher and the instructor shared a main-entrance 

area to their offices where students waited to see the instructor. Observation of 

student traffic to instructor's office and informal conversations with instructor and 

students were facilitated as a result. 

Standardized Open-ended Interviews with Students 

Three open-ended interviews with the six selected student participants were 

conducted. The first interview was during the fifth week of the quarter after 

students' had been introduced to the use of the web components, the second 

interview was conducted during the seventh week. The last interview was 

conducted during the ninth week of the quarter as the students prepared for the final 

exam. The interviews were initially approximately 30 minutes and audiotaped. As 

the term proceeded, these interview times were extended to allow for more in-depth 

questioning based on the emerging hypotheses. Upon completion of each interview, 
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the data were analyzed. These data were compared to the student's web access and 

their email and face-to-face interaction with instructor. The purpose of these 

interviews was to inquire about: 

1. The students' perception of the use of the web for learning 

programming. 

2. The students' perception of the web's effectiveness in their learning. 

3. Their actual use of the web in respect to the course. 

The three interview protocols are provided in Appendices F, G, and H. The 

data collected from these interviews in combination with students' web access log 

and students' grades helped to answer the second question of the study. Two 

computer-science and three science and mathematics educators were asked to 

review each of the student interview protocols for content validity. To pretest the 

interview questions, five students were randomly selected from the volunteers of 

the study to read the questions and make comments and recommendations for 

improvement. They were asked to state in their own words what they thought each 

question meant. Modifications were applied to the interview protocols for 

improvement. 

Four weeks after the end of the term, a follow-up email survey was sent to 

the six students. Two of the students responded to the questions the same day, two 

responded the following day and two did not respond. The survey questions are 

provided in Appendix 1. 

Monitoring Students' Access to Web Information 

The web-information material consisted of announcements, syllabus, course 

information, lecture notes, frequently asked questions and answers to these 

questions, homework and programming assignments, solutions to homework and 

programming assignments, quizzes, study guides, and grades. These materials were 

posted on the BlackBoard server. The students who were enrolled in the class 

requested an account on this system obtaining a login-name and password picked 

by the students. A complete log of web-information access for the selected 
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participants was obtained to measure students' use of web material and compare 

these data with the interview data. Access to this information was granted to the 

instructor and the researcher through the informed consent forms. Data on each 

student's access to web-information were collected from the BlackBoard server 

before their interviews to be discussed in case the collected data differed from 

student's comments on web use. Information obtained from this system for each 

participant was compared with the students' interview information. The categories 

of information that were logged included: 

1. 	 Announcements. 

2. 	 Course information, including the syllabus and information on 

mechanics of the course. 

3. 	 Staff information, including information about the instructor and the 

teaching assistant. 

4. 	 Course documents, including lecture notes, handouts, frequently asked 

questions, and supplements/how-to documents. 

5. 	 Assignments, including programming assignments, homework 

assignments, and quizzes. 

Students' Exam Grades 

The grades from the midterm and final exams for the six participants were 

used to identify the students' success in the course. The course objectives were 

used as guidelines for producing exam questions and course instruction and 

learning objectives were constructed in consideration of these exam questions. To 

establish content validity for these tests, five computer science educators in the 

computer science department reviewed the test items. Only the test items with a 

minimum of 80% agreement were expected to be considered in the study. 

However, the reviewers were in 100% agreement that the question sets for both 

midterm and final exams were appropriate for student assessment based on the 

course objectives. Students' midterm and final grades, in combination with their 

web use and interviews, provided data to answer the second question of the study. 
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To establish internal reliability for the exams, the multiple-choice-question items 

were analyzed using Kuder-Richardson formulas (K-R 20). The calculated 

reliability coefficient was .90. The multiple-choice-question items were considered 

reliable. 

Data Analysis 

All data were analyzed as they were collected through the term. Data 

collected for the six student participants were initially analyzed for each participant 

and then a cross-case analysis was conducted. Data from each case was closely 

examined to find constructs, themes, and patterns. The data were segmented, 

categories were developed, and segments were grouped in categories to identify 

themes and constructs. The cross-case analysis helped check for the generalizability 

of constructs and themes across cases. All interview data were transcribed for 

analysis and were categorized with focus on identifying categories and on 

generating statements of relationships (LeCompte & Preissle, 1993). Preliminary 

categories were developed as the data were examined. The examination of data 

involved reading and rereading the data and taking notes to answer the initial 

research questions in addition to generate new questions and insights. The data 

were searched for regularities and patterns to develop outlines and categories into 

which subsequent items were sorted. 

As the collected data were analyzed, preliminary hypotheses were formed 

which focused the subsequent observations and data collections to confirm or reject 

the formed hypotheses and generated additional ideas and hypotheses, which again 

directed the focus of data collection. Data collected from different sources were 

analyzed as they were obtained in this process. 

Regular informal interviews were analyzed daily after each interview to 

form initial categories and generate questions. Class observation data were 

transcribed daily and were compared to the information from the instructor and 

student interviews for verification. The lecture transcripts and classroom 

observation notes were considered as the primary data in case of discrepancies in 
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different data sources. These data were also used to generate questions for the 

formal interview with the instructor. The data from the formal interview with the 

instructor were analyzed to form categories and outlines. The class observation 

transcriptions were compared to the data from the instructor's formal interview for 

verification. 

Student interviews were transcribed and examined for patterns and 

regularities immediately after the interviews. These data were compared to the 

access log of each student for verification. For example if a student indicated heavy 

use of the web, the information from the access log were used to verify the 

response, or show a disparity. In case of discrepancy, additional questions were 

asked during the interview to clarify the sources of the discrepancy. The data were 

scanned for categories and for relationships among categories. The data from the 

students' interviews were also examined for regularities in relation to the students' 

activities on the web, and their exam grades, after each exam. The data were 

scanned for categories and for relationships among categories. Negative instances 

were sought to expand or restrict the original constructs. 

Since all the data were sifted by the researcher, the researcher's background 

and biases must be considered. The researcher is an instructor in the Computer 

Science Department at this university and has taught other first level computer 

science courses at this university. The researcher is familiar with the course and the 

instruction and the web components of the course on both internet servers. The 

researcher is also familiar with the difficulties of teaching large introductory 

computer science classes. These familiarities are helpful in this exploration. The 

researcher was the primary instrument for the class observations and data analysis 

of interpretation; because of this limitation, the potential existed for the researcher's 

conceptual views to be introduced into the analysis. The researcher's interest in the 

use of the web in instruction and favorable perspective of utilizing internet tools 

potentially introduced a bias in interpreting the data. The instructor's two years of 

successful internet use in instruction for electronic communication, information 

dissemination, and assignment submission in teaching introductory computer 
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science courses, created a positive perception towards the effects of this tool in 

computer science education. To minimize the researcher's influence and potential 

bias, counter examples were sought as categories and relationships among 

categories were formulated. The researcher also kept a journal to record the 

emerging hypothesis, as they were developed, to focus the analysis on the search 

for examples and determine whether or not her perceptions were supported, and the 

researcher reread the journal as data were analyzed to protect the interpretations 

from her biases. 
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CHAPTER IV: RESULTS 

Introduction 

This study was designed and performed to answer the following questions: 1) 

What are the characteristics of an internet and web application in the teaching and 

learning of beginning programming, and 2) what characteristics differentiate 

successful and less successful students in their use of the internet and web 

application for learning programming? Guided by these questions, an exploratory 

study used a variety of data sources. The course selected for this study was an 

introductory computer-programming course, offered through the computer science 

department in a research university in the Northwest. The data for this study were 

collected throughout a lO-week quarter term. The sources of the collected data 

included the students, the instructor, the class observations, and the online data. 

The Setting 

The class under study met three times a week in an enhanced lecture hall. The 

lecture hall was considered enhanced because of the built-in technological 

equipment available as instructional aids. A G4 Macintosh computer with a remote 

mouse, hosting both Mac and Windows operating systems was available to 

accommodate different instructors with different platform preferences. In addition 

to the computer, the classroom was equipped with a sound amplifier connected to 

the computer, a wireless microphone, and a video cassette recorder (VCR). A 

ceiling-mounted overhead projector was connected to both the computer and the 

VCR and was operated through remote control. The classroom also had two 

overhead transparency projectors, three white screens, and several chalkboards. 

Except for the microphone. all of these available tools were used for instruction in 

this course. 
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This class was one of the three independent sections of this course offered 

during winter of 2001 with 118 students, which was typical over the last three 

years. Of the 118 students enrolled in the class, 23 students (19%) were female and 

95 students (81 %) were male. Even though the course was a freshman level course, 

the enrolled students included freshmen (31 %), sophomores (25%), juniors (24%), 

seniors (11 %), and graduate and non-admitted students (9%). 

The students in the class had different backgrounds and interests and had 

enrolled in this course for different reasons. Of the 118 students in the class, 25% 

were computer science majors, 18% were electrical engineering majors, 9% were 

computer engineering majors, 9% were management information systems (MIS) 

majors, 5% were math majors, 4% were computer information systems (CIS), 5% 

were undecided, and 25% were from other fields including sciences and liberal arts. 

The students' overall university GPA in this class ranged from 2 to 4 with the 

majority (58%) of the students with GPAs between 3 and 4, and 24% of the 

students with GPAs between 2.5 and 3. Of the remaining students, 8% held GPAs 

between 2 and 2.5 and 10% did not disclose their GPA. 

Of the 118 students enrolled in the course, 76 (64%) did not have any 

experience with programming in the C language or any other programming 

language. Eight students (7%) considered themselves familiar with only the C 

language, 11 (9%) considered themselves familiar with C and at least one other 

programming language, and 23 students (20%) considered themselves familiar with 

one or more programming languages other than the C language. Although different 

programming languages have different vocabulary, grammar, and form, many 

concepts and constructs are common between the programming languages and 

knowledge of one programming language may affect the learning process of the 

next programming languages. Of the 118 students in this class. 65% of them had no 

prior knowledge of any programming languages, 24% knew one, 2% knew two, 

and 9% knew three or more programming languages. 

Students' familiarity with the computer and web was inquired to develop an 

understanding of students' comfort level with computers in general and with web 
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use specifically. With the assumption that use of computers is indicative of the 

amount of familiarity with the tool, the students were asked to indicate the 

approximate number of hours on average each week they used computers prior to 

this course. Fifty-four students (54%) indicated that they used computers more than 

20 hours, 40 students (34%) indicated that they used computers between 10 to 20 

hours, 22 students (20%) indicated that they used computers between 1 to 10 hours, 

and two students (less than 2%) indicated that they used computers less than one 

hour on weekly basis. Regarding web use for a variety of purposes, only one 

student indicated using the web less than one hour per week. Forty two (36%) 

indicated using the web between 1 to 10 hours, 39 (33%) indicated using the web 

between 10 to 20 hours, and 36 (30%) indicated using the web for more than 20 

hours per week. 

Instruction 

The instruction for this course was conducted by an instructor who has taught 

the course in this institution for three years, who had a baccalaureate degree in 

nuclear engineering and a master's degree in computer science. His experience with 

C programming started with self-teaching of the programming language in 1989, 

shortly after the language was introduced, and was continued with two years of 

programming in C, two years of system administration, and three years as a 

software project manager before teaching introductory C programming in this 

institution. He had used the web as a component of this programming course during 

his three years of teaching this course. However, this term was the first time that 

the course web information was posted through the BlackBoard system in place of 

usual ENGR web server available for all the courses offered through the College of 

Engineering. The change of servers was made to enable obtaining a log of the 

students' access to course web information to accommodate this study. 

The web components of the course were introduced during the first day of 

class and occasional (but infrequent) references to the web material of the course 
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were made in lectures. Even though the instructor modified and added to the course 

material on the web on a daily basis, he rarely mentioned it in the lecture. 

The format of the instruction was traditional lecture and discussion, held in 

the enhanced lecture hall. The instructor utilized different teaching aids in his 

instruction. His familiarity and high level of comfort and experience in using 

presentation applications, the remote mouse, and the laser pointer made the 

utilization of these teaching aids appear effortless and smooth. 

The instructor held about six office-hours each week, where often as many as 

10 to 15 students congregated in the conference area adjacent to his office and 

received additional instruction as a group. This adjacent conference area was 

equipped with a white board, a big table and 14 chairs to accommodate group 

instruction. In these sessions the difficult aspects of current programming 

assignments were usually discussed in detail. In addition to these office hours, the 

instructor was readily available for individual instruction and answering students' 

specific questions. He was also available through email extensively and responded 

to students' questions and concerns through email. The instructor received and 

responded to over 800 email messages from the students in this class throughout 

the term. 

A computer science graduate student was hired as a teaching assistant (T A) to 

assist the instructor in grading the homework assignments, programming 

assignments, and the exams. The T A also held regular office hours in a computer 

lab, to answer student's questions while they were writing their programs. The 

students were able but not encouraged to communicate with the T A through email 

also. Information about the T A and student electronic communication was not 

available. 

Information about the mechanics of the course was discussed on the first day 

of the class. The students were informed about the class web sites: the BlackBoard 

server for all course information and the ENGR server for electronic submission of 

their assignments. BlackBoard, a web course management application was used for 

creating the course web site. The information published on this web site was 
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divided into different sections: (a) Announcements, (b) Course Information, (c) 

Course Documents, (d) Assignments, (e) Communication, and (f) Grades. 

The Announcements page, with the day's announcements as the default, was 

the entry point of the course web site. The announced data were all posted by the 

instructor to inform the students about the changes and progress of course-related 

events. These announcements included information about posted new assignments, 

assignment solutions, quizzes, student questions and answers, changes in 

assignment due times, and other similar class information. The students were able 

to select to view the announcements of the day, previous seven days, previous 30 

days, or all the announcements. Figure 4.1 is an example of the announcements 

posted during "last 30 days" based on the date of viewing the information. 

g(1)~
M>/lnsfiMfon Home Help Logout 

COURSES > 

Announcements 

VIEW roOA.'( 1ww lAST 7 nAYS VIEW lAS T 10 DAYS 

February 27. March 29. 2001 

Mon, Mar 26, 2001·· Final Exam Times & Locations Posted by 
You must take the ex am with your section unless you 
made prior arrangement as described in the course 
syllabus . 

Mon, Mar 26 , 2001 -- Office Hours· Finals Week Posted by 
Instructor office hours will be held March 20 (Tuesday) 
and March 22 (Thursday) and March 23 (Friday) trom 
1 :00 until 2 :30 PM 

other times may be available by appointment. 

Wed, Mar 14,2001 -- Grades Posted by 
Program #5 Grades and Homework #6 Grades are 
posted 
Program#5 and Homework #6 should be available for 
your pick up in Hovland after 10:30 AM Today. 

Homework #5 has not been completely graded yet. 

Figure 4.1- View of previous 30 days announcements 
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As presented in Figure 4.1, the announcements were ordered from the most 

recent. The announcements for this period of time included 19 messages, and only 

the first three are shown in the figure. The total number of the messages posted by 

the instructor for this course was 59. The BlackBoard systems administer also 

posted a few messages regarding the system downtime. The name of the instructor 

was blocked from the figure for confidentiality. 

The Course Information section consisted of the syllabus and the course 

schedule, presented in two forms of viewable hypertext markup language (HTML) 

and downloadable text. A hard copy of the syllabus and the course schedule were 

also distributed among the students on the first day of the class. 

The Course Documents section included (a) Lecture Materials, (b) Handouts, 

(c) Frequently Asked Questions, and (d) Supplements / How to Documents. All of 

the sections presented in the course documents were linked to respective content. 

Figure 4.2 illustrates the web information of the course documents on the web 

through the BlackBoard system. The Lecture Materials are discussed in detail in the 

following pages. 
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Ac:odCtfllic ~(1)lJ#
CoursasMy Insttiutkm Web RPOl.Irces Home Help Logout 

COURSES > 

Course Documents 

Current Location: Course Documents 

Lecture Materials 
Lecture notes are available in Power Point Format 
in this folder. When possible. these will be 
available prior to the lecture (but this may not 
aways be possible). 

Handouts 
Copies of handout items will be available here. 

FrequentlY Asked Questions 
These HTML pages contain frequently asked 
questions regarding many of the topice in this 
class . 

Supplements I How To Docs 
This folder contains documents you may find 
us efu I durin g th is class (fo r insta n ce. h ow to insta II 
the CS 151 Template in your own copy of Code 
Warrior). 

Figure 4.2- Course documents 

The Handouts page included all of the six documents distributed in class 

throughout the tenn consisting of a variety of instructions for completing different 

tasks and additional infonnation about program codes discussed in the lecture. 

These documents were handed out in class as they were discussed and then posted 

on the web for students' convenient access. The Handout files that were between 

one to two pages long were in HTML fonnat and viewable on the web. The files 

that were longer than two pages were postscript files and downloadable to a local 

machine, if selected. 
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The Frequently Asked Questions (FAQ) section was divided into Lecture 

FAQ, Homework FAQ, and Exam FAQ subsections, and each were linked to a web 

page. Each of these web pages included the most recent update of the page, a linked 

index of the questions, and all the questions with their answers. 

The Supplemental and How to Documents included 10 downloadable files 

providing information about the programming environments and compiler 

packages available to students for writing and running their programs on and off 

campus for different platforms. This instructional information was designed to help 

students create a programming environment on their personal computers similar to 

the environment that was available through campus computer labs, enabling them 

to work on their programs on either location. 

The Lecture Materials consisted of all lecture-slides ordered as they were 

presented and marked by the content and the date of class presentation for ease of 

access. In addition to the topic and the date, each lecture note link on the web site 

indicated the size of the file as an indicator of time required for downloading the 

information for student connecting to the system from off campus servers. The 

Lecture Material on the BlackBoard system consisted of the Microsoft PowerPoint 

presentation slides used for the lecture instruction. The slides were created with a 

simple design to avoid distraction; however, the instructor incorporated many 

visual tools to enhance and enrich the information on the slides. If selected, each 

set of lecture slides was downloaded to the viewers' local machines for their use. 

Figure 4.3 illustrates the list of the online lecture notes between Jan 17th and Jan 

26th 
. 
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Ac;Qdemic g(1)~
My InstlMlon Course-s Web Resources Home Help Logout 

COURSES > 

Identifiers 
Identfiers Le cture ( 104448 Bvtes ) 

1/17101 The structure of a C program. The rules for ident~iers . 


Operators 
Qp'e rators and EXp'ressions (64612 Bvtes ) 

1/19101 Introduction to C's basic operators . How t o print data using the 

p rintf() fu n ctio n. 


Decisions in C 
Decisons in C Lecture (55808 Bvtes) 

(1122101) An introduction to decision making in the C language. If statement 

and conditional expressions . 


More Decisions in C 

(Q 1124i\J1 ) More De cis ions (505856 Bvtes) 

The ~. ~ else. block ~. the meaning of true and false. and the selection 

statements are discussed . 


Repetition lecture 
Re[!etio n Le cture (77312 Bvtes ) 

(1126101) A lecture covering the three main constructs in the C language f or 

repetition : the while loop. the do·while loop and the for lo op. Dis cussion on 

oth e r k evwo rds wh ich effe ct flow of exe cutio n. 


Figure 4.3- Online lecture notes 

The instruction of the class was well organized and generally started with a 

brief review of the previous lecture and an overview of the day's (present) lecture. 

All the discussed materials were presented using the slides. The general sequence 

of information as was presented in the slides and discussed in the classroom, 

consisted of the introduction of a new concept such as data types, program flow 

controls, data structures, and so on with general explanations about these concepts. 

These explanations were followed by examples of the new concept' s use as 

constructs in programs. The presentation of the examples included the code of a 

program piece in the C language, and a "hand run" description of that program 

where the instructor explained each "program instruction" describing the changes 

in the memory and output as a result of running the program. 
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The PowerPoint slides for each of the lectures were posted prior to the 

lecture, on the Lecture Materials section, under Course Documents of the course 

web site. The revisions and modifications of information on these slides were 

directed by the students' daily comments and questions. As a result, the lecture 

notes for each lecture were posted on the day the lecture was presented and 

addressed students' most recent concerns and problems. These lecture notes were 

organized by the date of the lecture and provided lecture topics to facilitate 

students' access to the intended information. 

The Assignments section consisted of three sections: (a) Programs, (b) 

Homework Assignments, and (c) Quizzes. Each of these section titles provided a 

link to the respective sections where new assignments were posted as the term 

progressed. Figure 4.4 illustrates the Assignments web page through the 

BlackBoard system. 
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Home Help Logout 

CO~S ES > 

Assignments 

Current Location: Assignments 

Programs 
Programming assignments are the single most significant category 
contributing to your course grade. You will be graded on all6 01 
the programming assignments . The average 01 these programs 
will contribute 48% to your total course grade . You must have a C
or better average (55%) 10r your programs or your course grade 
will be based 100% on your program average. 

Homework Assignments 
Homework assignements are due at the beginning 01 the period . 
No late homework assignments will be accepted . You may turn in 
any homework assignment early. You may substitute an interview 
with the primary researcher 10r any homework assignment not yet 
due. Your best 5 016 homework scores will be averaged and that 
average will contribute 2% to your overall course grade . 

Quizzes 
The best5 016 quizzes will contribute 5 % to your total grade . 
Quizzes will be available on-line or during class (the 10rmat w ill be 
announced during the lecture on Wednesday priorto the quiz). 
On-line quizes will be available through th e co urs e 
announcements . (Generally. y ou will hav e 15 minites and one 
atte mpt t o tak e th e on-lin e quiz.) 

Figure 4.4- Course assignments 

The Programs section provided information about the submission due date 

and the objectives of each program, in addition to a link to instructions for different 

versions of each program. Three different versions (business, engineering and 

science) of each programming assignment were provided, so students from 

different disciplines could choose a programming problem that was more 

applicable to their field or personal interests. The programs were posted on the web 

as term progressed and were generally due on a Wednesday, about two weeks after 

they were posted. After each programming assignment ' s due date, a solution for 

each version of the programming assignment was posted on the Program's web 
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page. Figure 4.5 illustrates the Programming Assignments web page presenting the 

first two of six programming assignments. The list of the programs in the page was 

longer than shown in the figure . 

!!!(V~
Mylmmutlon Horne Kelp It:.>9Qljt 

COURSES > 

Assignments 

Curront Location: programs 

[TOR ] : Programs 

Program #1 
Due: Jan 17, 2{)0 @ 10:00 AM electronically. paper copy at \'ollr 
ne><t ~$$ muting ptfi.od. 
The purpose oHhis as-signment is to 9f:t to know 1101Al io use 
Code Warrior in a step by step set of ins.tructions. 

So lut.&ns are ..w allabl .. 

I . e.rJ!grnm #2 

Due Jan 24 @ 10:00 AM (e lectro n ical¥). p a per co py due in your 
n ext class meelin g. 
The~mph.ul$: olth li ,"$ign~nt Il'I ch~4!l'l! : 
Use af1lariablas 
Expression generation 
Outp\ll And ,impl. 10lm4ttll'lg 

So lut1t>fl$ 

Figure 4.5- Programming assignments 

Upon the completion of the programming assignments the students were 

required to submit a copy of their program code through the ENGR assignment 

submittal web site. This web server limited access to only the authorized users of 

the server. The authorization was established through an automated process 

initiated by a user's request and was granted only if the user was officially enrolled 

http:The~mph.ul
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in the course. The submission process was possible through any web browser on 

any computer connected to the internet. 

The system included additional information with the submitted files 

indicating the login name of the user and the time and date of submission. This 

information was used to verify the identity of the students and the submission time 

for grading purposes. In addition to an electronic version of the programming 

assignments, the students were required to submit a hard copy (printed copy) of the 

program. This hard copy was primarily used for providing feedback to the students 

through handwritten notes and corrections on the printed copies of the codes. The 

hard copy also helped when the students mistakenly turned in the wrong version of 

their program. An additional handout with the grading criteria and 

recommendations for improvements were returned to the students with the graded 

print out of each of the programs. The maximum response period for grading and 

returning the programs was one week 

The Homework Assignment section included six links to each of the 

assignments' instructions with their due dates. All the homework assignments were 

posted on the web site at the beginning of the term. The due dates of each of these 

homework assignments were also posted at the beginning of the term. The solutions 

to these homework assignments were posted and accessible through the same web 

page after the due dates. Figure 4.6 illustrates the list of the Homework assignments 

through the BlackBoard system. Each of the assignments in the list linked to 

respective homework questions. The solutions to the questions were added to the 

same pages, after the due dates were passed. 
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g(1)~
COurSB~ Home Help Logout 

COURSES> 

Assignments 

Current Location: Homework Assignments 

[l..Q.Q I : Homework Assignments 

Homework Assignment #1 
Due January 17 

Homework Assignment #2 
Due January 22 

Homework Assignment #3 
Due January 29 

Homework Assignment #4 
Du e February 19 

Homework Assignment #5 
Due March 5 

Homework Assignment #6 
Due March 12 

Figure 4.6- Homework assignments 

The Quizzes section included six links to each quiz posted on the web as the 

term proceeded. The quizzes were made available for the students on Fridays as the 

term progressed. The students were able to take each quiz only once, within a 72

hour time period after it was posted (10:00 AM Friday till 10:00 AM Monday). The 

quizzes consisted of multiple-choice and true/false questions and were graded and 

recorded automatically by the system. Immediately after submitting their responses, 

the students were presented with the corrected quiz including feedback comments 
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for each question. The Quizzes web page was similar to the Homework 

Assignments web page. 

In the Communication section of the course web site, different options for 

choosing email message receivers were provided. The instructor utilized the option 

of Send E-mail to All Users on a few occasions when communication to all 

students were required. Figure 4.7 illustrates the email web page through the 

Communication section of the BlackBoard system. The list of email receivers is 

shown in the figure. "Users" in this list refers to all enrolled students in the course 

and "Groups" refers to the selected students identified for group projects as 

members of a group, not defined in this course. The use of this part of the 

instructional management application was not discussed or encouraged in this 

course and as a result it was utilized in the instruction only a few times, by the 

instructor. 
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g(1)~
My Instilutloo Courses Home Help Logout 

COURSES > 

Send E-mail s-
All Users 


All '3rOURS 


~. 

~ 
All Teaching Assistants~ 
.AJI Instructors~ 
Sel ect Users~ 
Sel ect Group-s~ 

OK ) 

Figure 4.7- Possible email recipients through communication section 

The BlackBoard system also offered a web-based group-communication 

system that allowed asynchronous messaging and posted each message in a 

hierarchical order in relation with "replied to" and "replied by" messages to 

facilitate tracking interactions between messages. The threaded discussion board 

could accommodate many simultaneous discussions and provide students with 

access to all discussion threads and messages . The system also marked the 

messages with the date and the sender's name. The online threaded discussion 

option of the BlackBoard system was not used in this course. 



100 

The assessment of the students' understanding in this course was 

accomplished through different measures, with different grade points consisting of: 

(a) six programming assignments (48%), (b) six homework assignments (2%), (c) 

six quizzes (5%), (d) a midterm (15%), and (e) a final exam (30%). 

The instructions for the programming assignments, homework assignments, 

and the quizzes were accessible only through the web. The programming 

assignments were to be completed using a computer and were submitted through 

the web submittal process in electronic format. The homework assignments were 

completed on the printed copy of the questions and submitted in the classroom. In 

the previous term without the BlackBoard system, the quizzes were administered in 

the classroom. The students were given five minutes to answer the questions; then 

they would exchange their responses with the next person in class for grading. The 

grading was immediate after the students completed the quiz. There was little 

control over the integrity of the grading and the results were strongly related to the 

students' attendance. With the current online quiz form, the control over the 

integrity of the grading did not increase; however, the class attendance did not 

affect the opportunity to take the quiz. All class time not used for quizzes was 

utilized for instruction. 

The midterm and final exams consisted of two parts including a set of 

multiple-choice questions on programming concepts and an essay section including 

small program pieces and questions regarding them. The midterm and the final 

were both paper and pencil exams and were administered in the classroom. 

The Instructor 

During a formal interview and a subsequent follow up interview at the end 

of the quarter term, and several informal discussions during the term, the instructor 

provided information in regard to his goals and objectives in teaching this 

programmmg course. 

Within the context of programming, the instructor strongly believed that the 

best way that the students learned the material was through active learning 
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opportunities. He provided such opportunities via homework and programming 

assignments and online quizzes. He revealed his beliefs in this regard through 

several comments: "The whole teaching of programming needs to involve 

understanding the concepts and being able to apply them in programming. 

Unfortunatel y students won't learn this unless they actuall y do that." 

In the same venue he compared time efficient teaching with effective 

learning, in which he confirmed his previous comments: "In the sense of most 

efficient teaching maybe the one to two hours that I spend preparing the lecture and 

then providing the lecture, I have communicated this to 200 students. But, the level 

of what each student achieves from that lecture is not as high as a level that they are 

able to achieve in spending the same time implementing a program." He 

considered a learning situation to be effective when the students received a lecture 

about the concepts and were given homework and programming assignments to use 

and implement the information to solve assignment problems. 

The class observations confirmed that the instructor conducted his 

instruction with a deductive approach where concepts were identified, examples 

were presented, and student practice followed. In spite of the instructor's intentions 

for more inductive approaches to teaching, the large classroom created many 

obstacles in that regard. The instructor's utilization of the web for posting the 

assignment questions and programming problems, before complete discussion of 

the topic in the lecture, was his method of incorporating the problem-first approach. 

His assumption in that regard was that the students would read through the online 

lecture notes prior to the lecture, and would also read and think through the 

assignments from the web prior to lectures, attending the class with pre-formulated 

questions on the topics. His class instruction, however, did not support this 

approach entirely. Starting the lecture with posing some of the questions might 

have been more helpful in achieving a more inductive process. 

Even though his class instruction consisted of mostly lecture, he indicated 

that "The time efficient teaching does not necessarily create effective learning." To 

create effective learning opportunities the instructor assigned several programming 
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assignments and homework assignments with questions that guided the students 

through a series of steps towards defining a solution for a programming problem. 

He indicated: " ... most effective tool for teaching is having them apply these 

techniques in the programs. Effective learning has to do with the level of 

understanding that the students can demonstrate." 

In creating an active learning environment for the students and facilitating 

their attempts in writing programs and learn programming, he provided students 

with a problem assignment and then provided them with opportunities to get 

information regarding the problem to solve it. He commented that: "What works 

the best is when the students try something and they realize they do not understand 

it and can ask a question and then can get that resolved. Students generally need to 

attempt something, before they can recognize that they don't understand it." He 

explained his implementation of this method: "the homework and program 

assignments [are] scheduled in such a way that students are actively pursuing an 

answer as we are covering these topics [in the lecture]." 

In that sense, the instructor's "effective teaching" was through providing 

students with a program problem and then providing the information regarding the 

instruction for writing the program with guidelines and hints. The hints were in the 

form of questions that students needed to ask themselves to find solutions. The 

instructor provided online information through the web so that the students could 

access the information at the time that they were "actively pursuing" answers for 

their questions and were attempting to solve the problems. He explained: "I use 

different techniques in teaching like lectures, homework assignments, 

programming assignments, quizzes, ... 1 also have [the information] online, all the 

lecture notes, all the handouts that I give in the class, solutions to the homework 

assignments so that they could go back to find information." 

The instructor's use of the web components was an additional way of 

providing students with information, not a primary method of teaching. The web 

was used to facilitate and support "learning by doing" attempts and help students 
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channel their efforts in "doing programming" rather than trying to locate relevant 

information. 

Instructor: I spend a lot of time to create instructions on how-to and 
the handouts or the example programs for the assignment 
instructions, for them to use. I could hand these out, but I would still 
have a lot of students that would say I missed that and could you put 
it on the web anyway. It [the documents on the web] is asked for, 
because it allows them to get information from the web upon their 
demand. 

He indicated that students expect to have information regarding their 

courses available on the web, and stated: "This is what students want, online 

information in addition to what you provide in the class. We could say that web 

information is driven by students' demand but it is also providing information 

concerning students' schedule. If they miss a class they can pick these information 

up at their convenience from the web regardless of their location." 

He also explained that the students could get the information they felt a 

need for at the time they needed it. And since the information and the hints were 

available in different files, the students could choose the level and the amount of 

information they receive. 

There are additional materials that are not required for all the 
students, but those who need more help, how do I make that 
available to students? I used to put them in reserve in the library, but 
it is not as convenient for the students to have this information as 
they are solving problems on the computer or writing a program on 
the computer and want to check the supplemental information right 
there on the web. 

The instructor believed that the activities involving the students should 

serve more than one purpose. He considered the homework and programming 

assignments not only as a means to help students "learn by doing" but also a means 

to provide him with information about students' understandings of the concepts. In 

addition, he considered that these techniques provided students with self-awareness 
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of their knowledge of the topics. He considered the assignments and the quizzes 

informative tools for both the students and himself. 

... the way I have set them up provides me as much feedback on the 
students' understanding as they do to the students. They [homework 
assignments and quizzes] don't contribute significantly to the grade 
but it provides me with certain questions that I can ask and also gives 
students a preview of the questions that they might see in the exams. 

As indicated on many occasions throughout the term, he used the 

information obtained regarding the students' understanding to revise and modify 

the lecture and the subsequent student activities . 

... every task should provide knowledge to the students, a chance for 
the students to assess their knowledge, a chance for the instructor to 
assess the students' performance, a chance for the instructor to assess 
their ability and their effectiveness in implementing their knowledge. 
I think that if we just had one purpose behind it [every task] then we 
were wasting resources. 

The assignments and the quizzes were used for more than assessing 

students, his comments indicated that they were also used for assessing his 

instruction. His comments in this regard included: " ... for instance if the class as a 

whole does poorly on a particular quiz question, and the quiz question is reasonably 

clear, this should identify a topic that I have not [explained] in sufficient detail for 

this particular class." Consequently the lectures and online information were 

modified to provide additional information and improve such problems. 

He summarized his goals in using the web as providing an additional 

method of communicating the information and the activities he designed for his 

instruction to the students. He stated: "So my goal in using the web primarily was a 

form of communication for delivering assignments and here are the materials that I 

am using that I am teaching in the class. I also give the students feedback via the 

web by publishing solutions to the homework and programming assignments 

online." 
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The instructor's comments regarding the methods that the students use the 

web and the way the web effects students' learning revealed that he had concerns 

about the positive and negative possible outcomes of providing online information. 

He believed that the students' access to class notes on the web could help the 

students. He indicated that he posted the class notes to: " ... facilitate students' 

opportunity to work and part of that is to help them to prepare to participate in the 

lecture ... students will have access to the same notes that I am speaking from." 

Concerning students' access to the lecture notes while attending the lecture 

he stated: "I think it [the lecture notes] gives them an opportunity to listen critically 

and dynamically based on other materia!''' On the same resource he also had a 

different view point as he mentioned: "Now a lot of students use the lecture notes 

to come back and pick up the notes for the lecture that they decide not to attend." In 

that sense he was disturbed that the online lecture notes encouraged students to skip 

classes. 

He identified another positive aspect of posting the information on the web 

as he stated: "At the beginning of the quarter, the students who add late I don't feel 

obligated to give them specific personal time to review and go over the lecture 

material," which to him was a way of saving his time spent in providing basic 

information, that easily added up especially in courses with large number of 

students. Although his approach to those students was not ignoring their 

instructional needs, as he stated: " ... if there are certain things in the lecture notes 

that they don't understand, I would be happy to answer questions. But it's the late

added students' responsibility to make sure that they are up to speed with their 

classmates. " 

The instructor's perception of the students' approach in using the online 

information was that many of the students printed the online documents before they 

used them. He stated: "I would guess that 80% or more of the students who will 

view the material online would probably print them out" and he indicated that he 

had noticed several students carrying printouts of the online documents when they 

come to his office to ask questions. He stated: "I was particularly surprised to see a 
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student's binder that included all my material. I did not think that I produced that 

much paper." However he did not reveal a negative nor positive perception in that 

regard. 

After estimating the number of files that he had posted on the web 

throughout the term, he realized that he had posted over 100 files for this course 

only. He identified: "30 lecture notes, three versions for six programming 

assignments makes 18, hints for each of these, another 18, we had homework 

assignments 6, and there were solutions to those 6, and there were also solutions to 

the programming assignments, 18, about a dozen how-to documents and handouts. 

There were 6 quizzes ... about 120 documents." In this numeration, he did not 

include the announcements, syllabus and schedules, and the online information 

concerning the mechanics of the course. 

The instructor's perception on the effect of online information on students' 

learning was facilitation of the learning process. He believed that easy access to the 

information through the web would ease the students' learning attempts and that 

the students would use the information, as they needed to solve problems and 

answer questions. He stated: "[Online information such as] class notes, instructions 

for homework assignments and instructions for programs, feedback meaning 

correct answers to previous programs and previous assignments are all to provide 

the students with information more easily, help them have access to the information 

whenever they want." 

The instructor explained that the programming assignments in the course 

were not simplified instruction for practicing a single programming technique, but 

adopted from ··interesting real world" situations. The programming assignments 

tended to include several components of course learning objectives. The learning 

objectives included knowledge of programming techniques in addition to problem 

solving skills. The instructor described the program assignments as real life 

programming problems and that: "You have to take an English problem and change 

it to a program that solves it." But the enrolled students in the course were typically 

from different fields and the language used in programming problems from 
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unfamiliar fields could discourage many students who could implement 

programming techniques and solve problems otherwise. He explained: "In 

engineering or calculus we talk about things that sound scary and intimidating to 

some students who can otherwise write a program and solve the problem; some 

students work on the problems and just do not understand what it is that we try to 

ask of them." 

One way of solving this problem was to change the programming 

assignments into simple questions requiring only programming techniques 

knowledge and precluding field specific languages except for computing. Since this 

approach did not provide students with opportunities for practicing problem 

solving, the instructor approached this problem by providing three different 

versions of programming assignments to reach students from different disciplines. 

In this regard he stated: " ... to make the programming assignments related to their 

personal experience. With three different versions we have the opportunity of 

catching three different segments of the student population." 

The instructor included that providing three different versions of each 

programming assignment, and consequently providing different informational 

"hints" and program solutions for each version "added a bit of extra work," 

however the distribution of the extra information was manageable since they were 

all posted on the web. His comments in that regard included the following. 

I do not think that without the web I could produce quite as much 
information. There would be problems like how many students will 
choose to do each version and the hints and the how-to documents, 
and the students who miss classes. And it [online information] 
moves the responsibility from me hand feeding the information to 
them to go find any of the available information that they need. It 
also helps them develop self-reliance. 

The instructor's comments concerning the electronic submission of the 

programming assignments revealed two objectives supporting the method. One of 

these objectives concerned the accurate assessment of the submitted program. The 

electronic submission provided the opportunity for verification of the programs' 
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correctness by compiling and running them and examining the results of program 

execution. 

Web submission for programming assignments puts it in a format 
that we can use to assess students' programs. An electronic version 
enables us to electronically verify that the program compiles. We can 
produce output that is testable; we can even automate this process to 
some extent. It's very difficult to look at a hard copy of a program 
code and determine whether or not it is correct. 

The instructor explained that through the electronic submission, the students 

used the same electronic environment in which they received the information and 

wrote the programs. In that sense the students were working in the same 

environment for collecting information, creating solutions, and submitting the 

completed work. 

He also indicated that the electronic submission allowed the enforcement of 

a deadline for programs as they are in the real world. His comments in that regard 

included: " ... with electronic submittal process there is an obvious time stamp that 

indicates clearly when it was submitted. We can have the computer to be the bad 

guy, marking the assignments as late." 

The instructor considered that the online information added for convenience 

of the students could cause both positive and negative results. He expressed his 

concerns as: " ... the impact of the web on student's learning, I think ... allows the 

students to be lazy. Because it's at their convenience, they can take it or leave it at 

their choice, it is not something that the instructor scheduled where they have to set 

their priorities to participate in order to achieve the benefits of the activity [lecture 

for example]." The instructor's concerns were related to the impact of student 

control that was inherent with the tool. His remarks in that regard included: "So in 

that sense it [the web] supports the student-centric view of the world and so in that 

sense I don't think that the web has been encouraging the best student performance 

possible, the self discipline that we need as adults." 
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However, despite the possible negative effects in regard to "not

encouraging self discipline," the instructor considered the web as a teaching aid 

that made the class more convenient for the students and facilitated their learning 

since "it provides yet another resource for the students to pursue additional 

methods for verification of information." He also believed that "providing students 

with easier access to information, when they are channeling their time and efforts in 

learning rather than trying to locate and access information would impact their 

learning. " 

He indicated that he would continue using the web as a supplemental 

component for providing students with additional information in teaching this 

programming course. He also added that he would continue providing online 

information for other computer courses that he teaches. 

Students 

Six students out of 92 volunteers were selected to participate in this study. 

The selection of these students included both male and female students with 

different levels of familiarity, from a variety of disciplines to maintain a diverse 

group of students for the study. Three formal interviews were conducted with each 

of these six students. The first series of interviews were conducted during the fifth 

week of the term, the second series of interviews were conducted during the 

seventh week and the last series of interviews were conducted during the ninth 

week of the term as the students were preparing for the finals. The students' 

interview protocols are included in Appendix F, G, and H. A report of each 

students' interview was created and a profile of each student was developed. A 

follow up survey through email was conducted five weeks after the last interview. 

The survey questions are included in Appendix I. For this discussion each 

participant was assigned a pseudonym reflecting gender. Profile of each of the 

students and their interview information are presented in this section. 



llO 

Erica 

Erica was a 20-year-old sophomore at the university and with an undecided 

major and minor at the time of the study. She had a GPA of 3.0 prior to taking this 

course. She indicated that she was encouraged to pursue computer science as a 

major: "My dad is really into computers. I kind of wanted to learn about this class. 

I kind of want to change my major to CS, but I don't know, it is really hard, but I 

am really interested." She had taken another introductory computer science course 

previously, which consisted of computer applications in different fields and areas 

and the implications of computer integration in society. The previous course 

included no programming. 

The computer-programming course under study was her first encounter with 

the C programming language and computer programming in general. Erica 

indicated that she had a computer at home and a subscription with an internet 

service provider and used the web between 1 to 10 hours weekly. In addition she 

indicated using the web between 10 to 20 hours every week for course-related 

activities and other purposes. Her goals in taking this class were to learn to write 

programs in the C language and to find out whether or not she would like to 

continue her studies in the field of computer science. 

Erica started using the web four years prior to taking this class and her web 

use involved finding information for different school projects. She indicated 

printing out the information that she would find useful. She was familiar with 

research and information location through the web before starting her college 

education in this institution a year prior to enrolling in this programming class. She 

was also familiar with different email systems and used electronic communication 

on a daily basis. 

Many of her previous classes in the university had incorporated online 

information, including instructor web pages, syllabi, and grades on the web. 

However, she indicated not using the information on those web sites since they did 

not change throughout the term and did not include lecture notes, assignments, and 

instructions similar to the course under study. 
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Erica attended the classes often at the beginning of the term and stated: "I 

try to go at least two times a week. But I have missed at least once a week so far." 

However, since she was a student athlete on campus and had to travel with the 

team, her attendance declined as the term progressed. The last two programming 

assignments were assigned and due during the team competitions and she was out 

of town and unable to complete the assignments. Even though she was able to 

access the program instructions from the web and submit the completed programs 

through the web, other restrictions, such as time and computer availability, 

prevented her from completing and submitting the last programming assignments. 

Erica's use of the online information consisted of primarily three major 

parts through the BlackBoard system. Figure 4.8 shows the percentage access to 

different groups of online information. The groups associated with this information 

include announcements, course information, staff information, course documents, 

and assignments. The highest number of access to the information was associated 

with the assignments, followed by the course information and the announcements . 

Staff info 
0% 

Figure 4.8- Erica's connections to different online documents 
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Figure 4.9 shows the number of connections to the files on the BlackBoard 

system during different days of the week throughout the term. Erica's total number 

of connections throughout the term was 493. The figure indicates that her access to 

the online information was higher during the time close to the due times (Mondays 

and Wednesdays) of the assignments. 

131 

81 

67 

Monday Wednesday Friday Sunday 

Figure 4.9- Erica's connections on different days of the week 

In her interviews Erica indicated that she used the online information 

mostly to get instructions for the programming assignments and the homework 

assignments . She also got the lecture notes from the BlackBoard system which she 

found "really helpful" not only because she could listen to the instructor and try to 

understand the lecture rather than trying to take notes, but also that she could keep 

up with the topics that were discussed in class when she had to miss classes. 

Erica: It [the lecture notes] helps me try to listen rather than try to 
write down everything and miss the points. It helps me remember 
better because I can look at them and add my notes. If I didn't get 
the notes from the web, and I have to travel with the team and miss 
classes and I really don't know anybody in the class. So I wouldn't 
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be able to get the notes and I wouldn't know what he talked about. 
So it is very helpful to me. 

She indicated that the lecture notes were "very helpful for learning the 

stuff' since they were organized on the web by the topic and the date of the lecture, 

and if she missed a lecture she could find the lecture notes for that specific day 

easily. She stated: "I usually get the information from the web, ... I check the 

announcements, I look at the assignments, I usually check them a couple of times 

every week. I think if you have access to the internet this is the best way to have the 

information on the web, because I can get them when I am ready." 

The organization of lecture notes by the topics helped her in learning 

specific topics as she stated: "If I don't understand something, I can go back to my 

computer and look at it [lecture notes] again, it makes it really easy for me ... I can 

learn better because I have them [lecture notes] in front of me. If I did not have 

them it would be much harder for me." 

Even though she found the online lecture notes helpful, she clarified that the lecture 

notes were not sufficient for her understanding of the topics and access to online 

lecture notes did not encourage her to miss classes. She referred to the notes as "an 

outline" and stated that: "It seems it is like notes for him and there is more that he 

talks about than is in the slides." She indicated that the lecture includes more 

information than available on the notes as she stated: "When I go to class the 

lecture notes are really clear, but if I was not in class, then I know what he talked 

about and go read it from the book." She also indicated that she found the 

announcements very helpful since all the changes and updates of the online 

information were posted on the announcements. She also found the hints to the 

programs helpful as she stated: "When he posts the programs, he also puts some 

questions there to help writing the program." She mentioned looking for online 

program solutions, but she did not check the online homework solutions, as she 

stated: "I have not looked at the homework solutions on the web, because when you 
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get your homework back the correct answer is written on them, if you missed one, 

so I did not check the homework solutions, mostly only program solutions." 

Erica stated that in the earlier programming assignments, where her 

programs were complete and correct, she did not expect to receive any feedback. 

And the feedback on the program that she had problems with was not helpful in 

learning the correct format and only indicated that the code was not correct. She 

pointed out that she found the feedback on the homework assignments more 

helpful. 

Erica: Cause if I just got it [the answer to the question] wrong then I 
can go back and try to figure it out when they [the instructor or the 
teaching assistant] have written it down for me. It helps to have the 
right answer, instead of having to go back and read about that in the 
book for it and not be sure if this new answer you found is right. 

Erica indicated emailing the instructor with questions related to the course 

mechanics, however for content-related questions she would contact her tutor, a 

computer science graduate assistant who was hired through the athletic department 

and was available for one-to-one help for all the athletes in their computer science 

courses. Erica indicated that since she had easy access to the tutor; she did not feel 

the need to contact the instructor or the course teaching assistant for content-related 

questions. Even though she had not used the electronic communication means for 

asking content-related questions of the instructor, she indicated that she had 

emailed the tutor with such questions and received helpful responses. She found the 

email communication helpful and convenient, as she stated: "It [email 

communication] is very helpful for me, because this way I don't have to get an 

appointment to go to talk to him and I will not be interrupting him." 

Erica found the online submittal process very helpful in that the submission 

was possible upon completion of the program, independent of location or time. She 

found this process more convenient compared to her other classes in which the 

electronic submission was possible only from special computers on campus, as she 

stated: "This [the web submittal process] is much easier and faster, so it helps me 
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complete a job, submit it, be done with it, and move on." She emphasized that even 

though the web submission was convenient and easy for her, it did not affect her 

learning. 

Erica mentioned that she learned a lot through the explanations and the 

examples that were provided in the lecture. The information posted online were 

also a great source for her studying. She mentioned learning a number of topics 

through programming, where she received additional assistance through contact 

with the tutor. She also relied on the course text for information as she stated: "I 

have been really good about reading the book, so I think that kind of helps a lot." 

Throughout this programming course, Erica completed four of the six 

programming assignments with grades above 95%, however since she missed two 

programs, her programming average grade was 78%. She completed two of the six 

homework assignments and her homework average was 39.6%, she also completed 

four of the six quizzes and got an average of the 64% on the quizzes. She got 63% 

on her midterm and final exams, and completed the course with a C grade. In 

response to the follow up survey questions, Erica indicated that she was happy with 

the grade she received and that she thought it reflected her understanding of the 

content. The details of her graded activities are presented in Table 4.1. 

1 2 3 4 5 6 

Program 100 100 95 95 0 0 

Homework 100 98 0 0 0 0 

Quiz 10 6 10 6 0 0 

Exam 63 63 
Overall Grade C 

Table 4.1- Erica's graded activities 
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Frank 

Frank was a 29-year-old senior in business administration, holding a GPA 

of 2.25. He had applied to change his major to computer science and was taking 

this class to fulfill the computer science major requirement and improve his GPA. 

He indicated that he had taken other computer science courses including two 

computer science introductory courses teaching C++ and Java programming 

languages in a community college, an online C programming course offered 

through a community college, and a web development course in this university. He 

had written programs in C language prior to this class. He also indicated that in 

addition to C, C++, and Java, he was familiar with Visual Basic and other 

programming languages. 

Frank indicated that he had a fulltime job working as a web developer and 

that his use of the computer was more than 20 hours every week for a variety of 

reasons in addition to his job requirements as a computer system administrator. He 

indicated that in addition to that, he used the web for a variety of purposes, more 

than 20 hours every week. He indicated besides improving his GPA, he took this 

class to learn recursion and recursive programming, since he found recursion the 

most difficult part of programming in general and programming C specifically. 

He indicated that he started using the web four years prior to this class and 

used the web for information, news, games and that it was "sheer entertainment" 

for him. He stated: "Four years ago, I got a free AOL Internet CD and put it in the 

computer and started using it. There were lots of pictures. 1 could use the web for 

information, news, and other things." 

He also used email at that time, however since the use of email was not as 

common then, his electronic communication was limited at that time. He stated: "I 

used email then, but since not everybody had it, communication was with my boss, 

or co-workers and not many other people 1 knew had it. But now everyone does 

have it and email is the primary use." 

Frank stated that he preferred taking online courses compared to courses 

that met in classroom and he believed it was easier through online courses in 
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respect to scheduling. He considered the online course that he had taken previously 

as successful and stated: "I found it [online information] very helpful, actually I 

think [this institution] should offer more online courses because it is a lot easier to 

work with sometimes as far as the schedule and 1 think a lot of courses could 

actually be implemented via the web. I would rather take a class online then go to 

class." 

The scheduling was a dilemma for Frank because he Ii ved about an hour 

away from the campus and had a fulltime job, as he stated: "Because 1 work 

fulltime it is difficult to maintain a schedule to work full time and take classes 

fulltime, for convenience it would be nice to be able to take online courses. In spite 

of the problems with the scheduling, he was able to attend 26 of 30 class meetings 

throughout the term." 

Frank indicated that he had taken another class prior to this computer

programming course which had utilized many different functions of the 

BlackBoard system. He added that the course included a considerable amount of 

information through the web including the discussion board, which he found quite 

helpful. He mentioned that even though he had not posted any questions on the 

discussion board, he was able to answer many students' questions online and found 

this a helpful learning process. 

He provided several comments in this respect: "If 1 were to rate this [course 

under study] web site from 5 to 10, I will give it a five. One of the things is that the 

students don't post questions and there is no round the table discussion for this 

class, which is available on BlackBoard. If that was available then this web would 

be more helpful." 

Frank's use of the online information consisted of primarily three major 

parts of the online information through the BlackBoard system. Figure 4.10 shows 

his percentage access to different groups of online information. The groups 

associated with the information included announcements, course information, staff 

information, course documents, and assignments. The highest number of access as 
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illustrated in the Figure 4.9 was associated with the assignments , followed by the 

announcements, course documents, course information, and staff information. 

Staff info 
1% 

Announ03ments 

Assignments 
60 % 

Figure 4.10- Frank's connections to different online documents 

Figure 4.11 shows the number of frank's connections to the files on the 

BlackBoard system during different days of the week throughout the term. The 

figure indicates that his connections to the files were higher on days around the 

usual due dates for the homework and programming assignments . Frank ' s total 

number of connections throughout the term was 583. 

Cour93 docs 
9% 
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Figure 4.11- Frank's connections on different days of the week 

In his interviews, Frank indicated he used the online information posted on 

the BlackBoard system for this programming course. He accessed the online 

information to pick up the homework and programming assignments and he printed 

them to use the instruction to complete the assignments . He stated: "Everyday I 

check the info on the web announcements. I pick the assignments when they are 

posted. I only looked at the slide presentations for review for the exam." 

He also mentioned checking the announcements on a daily basis at the 

beginning of the term but not as often as the term progressed. Around the seventh 

week of the term, he indicated that checking the announcements once a week was 

enough for him as he stated: " ... everyday I used to look at the announcement but 

then I found out that they are not changing that often so I stopped looking at that. 

Once a week is enough. I check the assignments and the programs from the web." 

He indicated that the lecture notes were useful for him when he was preparing 

for the exams but he would not need them otherwise, "I don't look at the slides 

[before the class]. I show up in the class and things are pretty easy to pick up." 

However, during the subsequent interviews he mentioned using the lecture notes 

for other purposes: "There was something I was not sure about, so I went to that 

specific day [lecture notes] and looked at the slides for that day and found the 
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information I needed." He explained that as the term progressed and the program 

assignments got more complicated, he used the lecture notes more often. He also 

mentioned checking the lecture notes online to find out about the topics discussed 

in the lecture when he missed a class. He indicated that he found the online lecture 

notes helpful. He stated: "When I am trying to write a program, I need to go and 

see what he has talked about and the extra information he has provided and so on. I 

can use the information to find answers and solutions for writing my program ... 

having the information available supports my learning because it helps me to 

complete the assignments and find answers to the questions." 

Frank confirmed that he checked the lecture notes when he missed a lecture 

and that, based on the content of lecture notes, he was able to find and read the 

respecti ve chapters of the course book. He indicated that the notes also helped him 

realize the instructor's expectations in respect to his learning and knowledge. He 

clarified that even though the notes were helpful when he had to miss a lecture, 

having the lecture notes online did not encourage him to miss classes. 

He stated that he found the online information helpful especially when he 

tried to write the programs. The online information helped him in comprehending 

the information about the topics that the instructor had discussed in the notes and 

the additional online information he provided that were useful in completing the 

assignments. He indicated that the accessibility of the information, independent of 

time and location, was important for his learning. He also indicated that the book 

was his primary source for learning and found the online information secondary 

compared to the course book. However, "having the web eases my learning, and if 

there is any given day that I can not make it to class, it is very helpful to have 

access to these information through a system that is accessible no matter where you 

are." 

Frank's comments in regard to improving the instruction of the course 

concerned increasing emphasis on the online components of the course. He stated: 

"I think if more emphasis and priority was placed on the web part, it [the course] 
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could be improved. I think he [the instructor] puts more emphasis in class and the 

lecture. The first source of instruction is the class lectures." 

Frank indicated that he used the online submission process, once for each 

program. He indicated that he found the online submittal system even more helpful 

to him than the online information through BlackBoard system and that not having 

the automatic submittal would hurt his grade more than lack of online information. 

Frank: [without online information through BlackBoard system] I 
would still be able to get the information from the instructor and read 
the book. It may take more time, but I don't think it will make a 
difference. I think without ENGR [online] submission, I would 
probably miss a few assignments just because I would not be able to 
submit them in class, cause I submit the assignments when I am at 
work or most of the time from off campus. 

Frank indicated that he has not received feedback on either his programming 

assignments or on the homework assignments. However, he noted that since he had 

submitted complete and correct assignments, he did not expect feedback in the first 

place. His quiz grades were not always 100%, and he stated that he found the 

immediate feedback on the quizzes helpful in learning from mistakes. He also 

mentioned having confirmation and the explanation for correct answers could also 

be helpful especially when there are doubts about the selected answers. 

Frank: ... one of these [quizzes] I got the answers right but I was not 
sure, and the feedback was 'good job' and it was not enough. The 
comments on the ones [questions] that I made mistake were good, 
and gave a couple lines of explanation on why it was wrong and 
gave the right answer, which was very helpful. I think if we had this 
for correct answers too, then if someone is not sure about an answer 
then they will find out why their answer was correct. 

Frank indicated that he did not have any electronic communication with the 

instructor only because he did not have any problems to discuss with the instructor. 

However he considered email an effective means for interaction for receiving 

responses "regularly." He considered email specifically useful "because when I 
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study it generally is at a wired time and so it is nice to be able to, at any given time, 

send a message, ask a question and expect to get a response." He also declared that 

he was comfortable asking content- related questions and other types of questions 

through email and face-to-face equally. 

Frank indicated his learning was based on reading the material from the 

lecture notes and the book, writing the programs, and answering the homework 

assignments; he relied on the online information in this process. He also indicated 

his first choice for locating information was the web and then the library and the 

instructor. 

Throughout the term, Frank completed and submitted all his programming 

assignments on time, recei ving 100% on average on his programming assignments. 

He also completed all the homework assignments and received 100% on average 

for the homework assignments too. He completed all the 6 quizzes and received 

94% average on the quizzes. He received 100% in his midterm and 99% in his final 

exams. He completed the course with an A grade at the end. The details of his 

graded activities are presented in Table 4.2. 

1 2 3 4 5 6 

Program 99 100 100 100 100 95 
Homework 100 100 100 100 100 100 
Quiz 10 9 9 9 7 10 
Exam 100 99 
Overall Grade A 

Table 4.2- Frank's graded activities 

Cindy was a 25-year-old junior, majoring in accounting and minoring in 

management information systems for pre-law studies, holding a OPA of 3.4. This 
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computer-programming course was not required for her major but was a 

recommended prerequisite for other required courses. Prior to this class, she did not 

have any knowledge of C programming language nor did she have any computer 

programming experiences. Cindy had taken two other computer-related courses 

through the Business Department, neither of which included instruction on 

programming. She indicated that her use of computers was limited to about 1 to 10 

hours weekly and that she used the web for an additional 1 to 10 hours every week. 

She mentioned that she started using web information three years prior to this class; 

however, she did not use the web as much then compared to the time since she 

started her studies in this institution a year ago. She had taken some classes in a 

community college and was here to complete her baccalaureate degree. Her use of 

the web and internet consisted mostly of email and also web for "playing around a 

little bit to see what's on it." She used the web information "no more than maybe 

twice a month." 

However, since this course and two other courses that she was enrolled in at 

the time of the study provided online information, she indicated using the web daily 

for these courses. Cindy had taken other courses that have incorporated online 

information as a supplementary teaching tool. One course specifically had" a big 

web site with all the course information and the assignments on the web, ... we had 

to submit our assignments online." The submittal process in the previous course 

differed from this programming course in that it used an email system for 

submission and required the students to indicate the instructor's email address for 

submission. 

Prior to this programming course, Cindy was also familiar with the 

BlackBoard system since she had taken a course in which the BlackBoard system 

had been utilized. However she indicated that the utilization was minimal and it did 

not include many of the system's options. 

Cindy's use of the online information consisted of the major parts of the 

online information through the BlackBoard system. Figure 4.12 shows Cindy's 

percentage access to different groups of online information. The groups associated 
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with this infonnation included announcements , course infonnation, staff 

infonnation, course documents, and assignments. The highest number of the access 

as illustrated in the figure was associated with the assignments , followed by the 

announcements, course documents, course infonnation, and staff infonnation. 

Staff info 
1% 

Assignments 

48 % 


Course docs 
16% 

Figure 4.12- Cindy's connections to different online documents 

Figure 4.13 shows the number of connections to the files on the BlackBoard 

system during different days of the week throughout the tenn. The figure indicates 

that Cindy ' s number of connections to the files was highest prior to the due dates 

for the programming assignments on Wednesdays. Cindy' s total number of 

connections throughout the tenn was 583. 
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Figure 4.13- Cindy's connections on different days of the week 

In her interviews, Cindy indicated that she accessed the documents on the 

web for getting homework and programming assignments. She found the 

supplemental information on the web helpful in saving her time and that it was easy 

for her to get the information she needed to have. She indicated checking all the 

information that the instructor posted on the web and printing those she found 

helpful including the class schedule, all assignments, lecture notes, how-to 

documents, the hints for programming assignments, and so on. 

Cindy found the online information helpful in the sense that it was a lot 

easier for her to get the information without having to call or meet with the 

instructor, "It is definitely convenient to be able to go there [the web site], get the 

information, and get out." However, she did not find easy access to the 

supplemental information having an impact on her learning. She indicated that she 

checked the online information twice a week before going to class. The information 

she mentioned checking regularly included the grades , homework and 

programming assignments , and the solutions to the assignments. She specified that 

she checked the solutions only if she had a question about the correctness of her 

answers . 
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Cindy indicated that she would usually print the information that the 

instructor provides on the web, information like step-by-step instruction to 

complete an assignment. She indicated that she "could not go through the 

instruction on the web and do the activity on the computer" and also that she 

"needed the instruction on paper." She found the online information helpful in the 

sense that it provided access to the information in an organized format at any point 

and time as she was working on an assignment, " ... having access to all this 

information easily supports my learning." She also found the information in the 

announcements helpful since "he sometimes posts hints to programming 

assignments there, which are very helpful in writing the programs." She mentioned 

having the online announcements and the information supported her learning by 

better managing her time. Cindy indicated checking the announcements and the 

lecture notes on a more regular basis, particularly, the lecture notes: 

Cindy: I usually print the lecture notes and go to class, it would 
probably help me if I read them prior to the class. When I have got 
the slides [lecture notes], I have already got what he had written for 
us, so it helps me hear and understand the lecture than trying to 
write things that he is showing on the slides. It [having the lecture 
notes in class as he gives the lecture] helps me to listen, cause 
sometimes I get caught up with trying to write what he just said and 
then I miss what he was saying at that moment. 

She did find the lecture notes helpful in learning, since the notes allowed 

her to listen and try to hear more of the lecture than if she had to write down the 

information presented on the slides. She perceived the lecture notes on the web, as 

especially helpful in her learning since there was a lot more said in the lecture than 

was on the lecture notes, "I like to have the notes printed out and I am making 

notes on it during the lecture, I retain the information a lot better." She indicated 

that she goes to the lectures twice a week and takes the lecture notes with her, and 

that having the lecture notes on the web is helpful if she missed a class in the sense 

that "it is much easier to get the slides from the web than finding someone to get 

notes from." 
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She stated, depending on the class, this kind of easy access to online 

information might encourage her to miss classes, "with this class I would say it 

encourages skipping lectures, maybe because it is not on top of my priorities right 

now." She found out that neither the lecture notes alone, nor the course book by 

itself, were enough for her learning and indicated that the hard copy of the lecture 

notes together with the book provided sufficient information that helped her learn 

the material. 

She indicated using the online submittal process for submitting her program 

assignments and that she had submitted some programs more than once. She 

considered the convenience of this process for her as time saving and helpful. She 

also indicated receiving feedback on her programming assignments on the printed 

copy of the programs. She mentioned finding the feedback on the programming 

assignment hard copy as small hints of what was needed and helpful in improving 

the next programming assignments. "The programming feedback helps 

understanding the expectation in the program for better grades." 

Cindy stated that she had email communication with the instructor, which 

was only to get an appointment to see him out of the office hours (at the time of the 

first interview). Cindy indicated having electronic communication with the 

instructor concerning information on the mechanics of the course. For this class, 

she preferred the one-to-one communication, and since the instructor office hours 

fit her schedule well, she was able to have her questions answered face-to-face. 

She perceived electronic communication as helpful even though she had not 

used it for "learning" in this class. She indicated that she had used email for asking 

content-related questions in a different course and that she found electronic 

communication helpful in learning. However she mentioned that she was more 

comfortable asking simple questions through email and if the question was more 

complicated and requiring explanations, she preferred face-to-face communication. 

In subsequent interviews, she mentioned that the choice of the media for 

communication for her was directly related to her comfort level with the content 

and the subject. With higher comfort level with the subject of the study e.g. 
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accounting, the in-depth electronic discussion of the subject would be easier for 

her. In comparison between contexts that she would or would not use email for 

asking content-related question through email she stated: "With the accounting 

course I was asking more specific questions, that's what I know, that's what I'm 

working on. When I don't know that much about the subject, that's when I would 

rather ask questions in person." 

In the same venue, she preferred face-to-face interaction with the instructor 

for this class because" I can get my point across better face-to-face." She indicated 

that since the instructor was easily available to answer her questions; she did not 

need to contact the course teaching assistant for asking questions at all. Throughout 

the term she met with the instructor in his office hours three times. 

She indicated that she had completed all the online quizzes and the 

immediate feedback that the system provided after taking the quiz was very helpful 

in learning from mistakes. "I think it is very helpful to look at it [the answers] right 

after you have done it [the quiz]; it is fresh in your mind and you know what you 

were thinking when you chose an answer." 

Cindy indicated that when studying, she read through the lecture notes and 

through the chapters of the course book and highlighting the important parts of the 

text for future reading. She used both the book and the lecture notes to answer the 

homework assignments. In preparing for the exams, she mentioned reading and re

doing the homework assignments. When requiring information for completing a 

task, she mentioned checking the lecture notes first and then contacting the 

instructor for help in locating the information. Cindy's responses were consistent 

throughout the interviews and were confirmed by the web access log and other 

sources of collected data. 

In her background information survey, she indicated that her goal in this 

class was to acquire a basic knowledge of C programming. However, during the 

sixth week of the term, she learned that a passing grade (C- or better) in this class 

would suffice to meet the recommendation for taking this course. As a result, her 

class attendance efforts in learning the material and completing the assignments 
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decreased considerably. The computer log of her access to online information also 

showed great decline. 

Cindy attended less than 50% of the classes throughout the term, and did 

not complete the last programming assignment and the last four of the six 

homework assignments. She completed the course with a C grade at the end. In 

response to the follow up survey questions, Cindy indicated that she was happy 

with the grade she received and that she thought it reflected her understanding of 

the content. 

The details of her graded activities are presented in Table 4.3. 

1 2 3 4 5 6 

ProJJram 99 93 97 100 94 0 
Homework 98 100 0 0 0 0 

Quiz 10 7 10 6 7 5 
Exam 75 30 
Overall Grade C 

Table 4.3- Cindy's graded activities 

David was a 21-year-old junior student majoring in management 

information systems and minoring in computer science, holding a GPA of 3.42 

prior to taking this class. This computer programming course was a department 

elective for him to meet the required number of computer science courses for his 

minor, and a prerequisite for many other computer science courses. This course was 

his second computer science course. However the previous course did not include 

any information about the C programming language, or any other computer 

programming languages. The course under study was his first interaction with 

computer programming. 
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The student indicated that he used computers between 10 to 20 hours every 

week for different purposes, in addition to his use of the web for research and 

locating information regarding his interests between 10 to 20 hours weekly. He 

mentioned his goal in this class was acquiring knowledge related to computers. 

David started using the web five years prior to taking this course and used 

the web for different projects in high school and at home. Information that he 

accessed and followed through the web included stock quotes, ESPN, sports news, 

and finding other information. He indicated that his primary source for finding 

information in general was the web and that he had a 24 hour connection to the 

internet through the university networks. He used the web for electronic 

communication and for locating information on a daily basis. He was comf0l1abie 

using the internet for synchronous communication (instant messaging) and 

asynchronous communication (email) equally, and checked his email 5 to 10 times 

a day. 

This student stated that at least 50% of the classes that he had taken in this 

institution had incorporated the web in instruction to some extent, from simple web 

sites that included only the syllabus and the grades, to the inclusion of notes, 

information and schedules. He indicated that only one of his previous classes had a 

considerable amount of online information and had utilized an online discussion 

board which he found quite helpful. He indicated that even though he had not 

posted any questions or responses on discussion board, he followed the discussions 

regularly, for informational purposes rather than learning from it. 

David's use of the online information consisted of the five major parts of 

the online information through the BlackBoard system, however he accessed three 

groups of documents more than the other two. Figure 4.14 shows David's 

percentage access to different groups of online information. 
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Figure 4.14 David's connections to different online information 

The groups associated with the information included the announcements, 

course information, staff information, course documents, and assignments. The 

highest number of the access that David had was associated with the assignments, 

followed by the announcements, course documents, course information, and staff 

information. 

Figure 5.15 shows David's number of connections to the files on the 

BlackBoard system during different days of the week throughout the term. The 

figure indicates that David accessed the files more at the beginning of the week 

(Sunday through Thursday) and declined at the end of the week. David's total 

number of connections throughout the term was 940. 
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Figure 4.15- David's connections on different days of the week 

In his interviews, David indicated that he checked the online information on 

the BlackBoard system everyday and that the online information helped him "keep 

things organized." He found the online information convenient and helpful in 

keeping track of the tasks that he had to complete. He indicated checking the online 

information everyday looking for new announcements and also checking the lecture 

notes, assignments, and handouts on a daily basis. He mentioned that he 

downloaded the information to his computer, viewed the local copies of the 

documents, and printed the lecture notes for later use. He stated: "The online 

information is all organized and ready for when I need them, or if I lost one .. . it 

[access to the online information] saves my time." 

He considered the information posted on the BlackBoard system "definitely 

helpful" in his learning, compared to the submittal process that was more for 

convenience and saving time. He considered the web submittal easing the process 

for the students and the instructor. 

David: I especially like the submission part. You know when my 
assignments got messed up and the TAwas not able to find my file, 



133 

I was able to print out the report2 that this file was submitted at this 
time and this day, it gave me an assurance that my work would get 
the credit. If this was submitted in classroom and somebody would 
take it, then I could not show that I did submit my work on time. 

He mentioned checking his grades online periodically to receive useful 

information in addition to his progress in the course. He stated: "It [the online grade 

system] tells you how you scored in every assignment and how your classmates 

scored3
. " He also indicated that the online information helped him have all the 

information he needed at the time he needed them. 

David: In case say you lose a paper, you can keep track of it. Or just 
log back on and print out another copy. You know, I work on a 
program in a computer lab and I go home and work on it and 
somehow I miss a paper that I have an assignment on it, but there is 
always a computer nearby where I can always get that assignment 
back, rather than you know track down the professor, finding 
somebody else writing that assignment down, I can always get on a 
computer and print that out. Saving time. 

David indicated looking for the lecture notes every class day and making 

printouts for later use. He used the lecture notes when writing a program, working 

on homework assignments, or reviewing for the exams. He indicated that having 

easy access to the lecture notes through the web helped his learning. 

David: I think I learn better when I don't have to worry about taking 
notes and I don't have to worry about missing what the instructor 
says. I just try to watch the professor and take it in. Most of the time 
I don't have the slides when I go to the class. I get them later. 

He also indicated that having access to lecture notes online would be 

helpful if he had to miss a class. However, online access to the lecture notes did not 

encourage him to miss classes, and stated: "I do not skip this class because it is 

2 The ENGR submittal system provides students with a report of the list of all their submitted 
assignments with information about the day and time and the submission folder. 
3 In fact, access to grades through the online system is completely confidential, and the students can 
only see their own grades. The information that the student referred to consisted of the maximum, 
the minimum and the median of the grades that the system provided for each assignment. 
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pretty challenging for me and I need all the information I can get. Sitting in the 

lecture and hearing it is worth the time. But, a few of my other classes, if the notes 

were on the web I wouldn't go to the class." 

He indicated that the feedback he got on his programming and homework 

assignments were mostly communicating the reasons points were deducted from 

the assignments and were not helping him in his learning. However the online 

feedback, providing the assignments solutions and the program solutions, were 

helpful for him. 

David: This [the feedback on the assignment solutions] was really 
helpful because I got the assignments without the answers from the 
web and tried to redo the homework once, and then went back and 
got the assignment solutions from the web, which helped me learn 
them rather than try to memorize. 

He confirmed that he had electronic communication with the instructor with 

questions to confirm information related to course mechanics, and perceived email 

as "much better than trying to call and have to leave a message, or going across the 

campus trying to chase someone down." He also indicated that he thinks email can 

be helpful in learning. 

David: Suppose I have a problem understanding a concept and I try 
coming in and talk to the instructor and if he can explain it to me, he 
can explain but I will retain maybe only half of the information. But 
if I email him and ask him I am having a problem understanding this 
concept, can you explain? Then he can email me back at his leisure 
and when he is not in a hurry, and is more convenient for him, and I 
have got a document of what he said, and if I don't understand the 
first time I read it, I can go and reread it over and over again and go 
back to it later. 

The student indicated that depending on the kind of questions he would 

have different preferences for communicating his questions with the instructor. He 

considered having access to FAQ on the web, when there are a lot of similar 

questions about a programming assignment, was very helpful and saved time. 
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However: "if it is kind of a weird question that only I have, maybe meeting with 

him is needed." 

Throughout the course, David attended all the lectures and occasionally 

took notes. The details of his graded activities are presented in Table 4.4. 

1 2 3 4 5 6 

Program 99 100 98 100 100 70 
Homework 98 98 100 0 89 25 
Quiz 10 10 8 10 8 7 
Exam 97 86 
Overall Grade A

.

Table 4.4- David's graded acti vi ties 

He completed all the programming assignments and had 99.5% on average 

on his programming assignments. He also completed all the quizzes and received 

92% in his quizzes. He completed 5 of 6 homework assignments and had 82% on 

his homework assignments. His received 97% on his midterm exam and 86% for 

his final exam. He completed the course with an A- at the end. 

Amir 

Amir was a 19-year-old freshman majoring in electrical engineering and not 

decided on his minor. He was holding a GPA of 4. The programming course under 

study was a computer science elective course for him and he took the course to 

"keep the options open." He indicated that he had not taken any other programming 

courses; however, he had computer-related courses that were mostly focused on the 

use of UNIX operating system. He indicated that he used computers more than 20 

hours per week for school-related purposes, in addition to using the web for various 

purposes between 1 to 10 hours weekly. He indicated that he wanted to learn how 

to program in C and be able to solve problems with C programs. 
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Amir started using the web 3 years prior to taking this programming course 

and used the web primarily for email, on a daily basis. He also used the web for 

research for classes in high school with search sites and library databases. He 

indicated that when looking for information, internet searches through web were 

his first choice. He stated: "1 am sure 1 will find the information I need there. If I 

could not find the information, which has never happened to me, I will ask my 

instructor or go to the library to search, or ask my friends." 

He indicated that among the classes he had taken in his two terms in the 

university all but one had web-sites and that these course web-sites consisted of the 

syllabus, the schedule, and the grades pages, which he did not use as often as the 

course under study. He added that he used the other course sites mostly for 

checking his grades. None of the other courses have used the BlackBoard system 

for posting the pages on the web and this course was his first encounter with this 

system. 

Amir's use of the online information for this course consisted of the five 

major parts of the online information through the BlackBoard system, however he 

accessed three groups of information more than the other two. The groups 

associated with the information include announcements, course information, staff 

information, course documents, and assignments. Figure 4.16 shows the percentage 

access to different groups of online information. The highest number of the access 

as illustrated in the figure was associated with the assignments, followed by the 

announcements, course documents, course information, and staff information. 
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Figure 4.16- Amir's connections to different online documents 
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Figure 4.17- Amir's connections on different days of the week 

Figure 4.17 shows Amir's number of connections to the fi les on the 

BlackBoard system during different days of the week throughout the term. The 

figure indicates that his number of connections to the files was low towards the end 
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of the week, on Thursdays and Fridays, and was relatively high during the rest of 

the week. Amir's total number of connections throughout the term was 971. 

In his interviews, Amir indicated that he checked the online information 

through the BlackBoard to access homework assignments, course information, and 

announcements more than once a day. He confirmed that since he had written 

complete and correct homework and program assignments, he did not use the 

homework and programming assignment solutions through the web. 

He also indicated that he accessed the lecture notes and downloaded them 

onto his computer every class day to view them from his local machine without 

printing them. He clarified that he did not read the lecture notes as he downloaded 

them, but referred to them only when writing programs or studying for the exams. 

He stated: "The lecture notes help me review and learn the important concepts that 

help me write programs. I go back to see if I missed something important from the 

lecture notes." 

He indicated that he used the electronic submittal process and found it an 

easy and convenient process to submit assignments. However, he did not consider 

the submittal process as contributing to his learning. He stated: " The submission 

through ENGR, I think does not have anything to do with the learning, it is just 

convenient." 

He considered the online information helpful since it facilitated his efforts 

in learning as he used the information as a reference. He sated: " ... it [the online 

information] is organized, helps me find the information I need and saves me time 

and effort. When I try to write a program if I have a question or need information, I 

go to the lecture notes." However, he found the information helpful as 

supplemental to the lectures. 

He clarified that the lecture notes without the lectures were not sufficient. 

He stated: "Having them [lecture notes] does not help me much if I miss the class; 

it could help some, but not much." And since he did not find lecture notes adequate 

without the lecture, having them did not encourage him to skip classes as he stated: 
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"It [the notes] just reminds you of what was talked about in the lecture, and won't 

tell you that much if you were not there. It won't help me if I miss a class." 

Amir indicated that he primarily learned the concepts by doing the 

homework and learned the techniques by writing the programs. For these tasks, he 

mostly relied on the lecture and the lecture notes and the book as he stated: "I 

reviewed them [the online lecture notes] before the midterm exam, and sometimes 

when I am writing program." 

He indicated that he had email contact with the instructor and had asked 

both content-related questions and questions about the mechanics of the course. He 

mentioned that he preferred email for asking questions, since it was the fastest way 

to reach the instructor and that there was no special time like the office hours to 

reach him. He stated: " ... I can send him an email any time I want even during the 

weekend, like I did last weekend and I received a response from him during the 

weekend too." In addition to his email contactwiththeinstructor.Amir visited the 

instructor in his office hours twice throughout the term. He indicated preferring the 

one-to-one discussions, online or in the instructor's office, to asking questions in 

class. 

He considered most of the online information helpful in saving time and 

easy access. He clarified that not having the web information would be an 

inconvenience for him. He stated: " ... the important thing is I will never lose the 

info on the web. If these were given to me on paper, I had to look for them when I 

needed them and I usually lose papers. and to have to look for another source of 

information would take a lot of time, and you can not have them at the time you are 

ready to do the work ... " He considered the lecture notes as helpful in his learning. 

Amir attended all the lectures throughout the course and was consistently 

attentive in the classroom and paid attention to the instructor. The details of his 

graded activities are presented in Table 4.5. 
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1 2 3 4 5 6 

Program 99 100 100 100 97 100 
Homework 100 100 100 99 96 98 

Quiz 10 9 8 6 8 10 
Exam 100 98 
Overall Grade A 

Table 4.5- Amir's graded activities 

Amir completed all the programming assignments and received an average 

of 100% for his programs, he also completed all the homework assignments and 

received an average of 99.4% on his homework assignments. He completed all the 

online quizzes, even though he indicated that he "did not like the online quizzes" 

and received an average of 90% on the quizzes. His midterm grade was 100% and 

his final grade was 98% and completed the course with an A grade at the end. 

Brian 

Brian is a 19-year-old freshman majoring in computer science and minoring 

in German, holding a GPA of 2.5. This computer programming course was a 

requirement for his major. This course was his first computer science course and he 

did not have any knowledge of C programming language nor did he have any 

computer programming experiences prior to this course. He indicated that he used 

computers for school-related purposes between 1 to 10 hours on a weekly basis, in 

addition to 1 to 10 hours of using the web for information and entertainment 

purposes, every week. He also indicated that programming was a new and 

interesting concept to him and that he anticipated enjoying this class. 

Brian started using the web about six years prior to taking the course under 

study, when there was only textual information on the web, and continued using the 

information on the web throughout high school, finding and using information for 

different projects and tasks. He continued using the web for research and locating 

information after he started his education in this institution. At the time of this 
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study, he had used email for more than five years, and was comfortable with 

different electronic communication applications. 

He stated that among all the classes that he had taken in this institution, the 

programming course under study was the only one that incorporated the web in the 

instruction to such a degree. The other classes that had web sites included the 

syllabus and the schedule of the classes, a hard copy of which were provided to the 

students on the first day of classes. The information on those sites did not change 

throughout the term and Brian indicated that in those courses he used the hard copy 

of the information instead of the their online version. Figure 4.18 shows the 

percentage access to different groups of online information. 
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Figure 4.18 Brian's connections to different online documents 

In the computer programming course under study, Brian's use of the online 

information consisted of the five major parts of the BlackBoard system, however he 

accessed three groups of information more than the other two. The groups 

associated with the information included announcements, course information, staff 



142 

information, course documents, and assignments. Brian's highest number of access 

as illustrated in the figure was associated with the assignments, followed by the 

announcements, course documents, course information, and staff information. 
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Figure 4.19- Brian's connections on different days of the week 

Figure 4.19 shows his number of connections to the files on the BlackBoard 

system during different days of the week throughout the tenn. The figure indicates 

that his connections to the files were higher on Monday, Wednesday, Thursday, 

and Friday compared to other days . Brian's total number of connections throughout 

the term was 888. 

Brian indicated that he used the online infonnation regularly. He said prior 

to each class , that he printed the lecture notes and took them to the class with him, 

so that he could add notes to the information on the lecture slides. Brian indicated 

that having the notes online would not encourage him to miss the class , but he 

assumed it might encourage many students to skip classes. He stated: "There is a 

lot of information that he [the instructor] presents in class and if you wanted to take 

notes you would not be able to keep up with the lecture since he goes through them 

fairly quickly." He also indicated checking the course documents, programming 

assignments, homework assignments and the grades on regular basis . He 
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considered the online infonnation as very helpful in that it made access to the 

infonnation "a lot easier." 

Brian mentioned that having access to the lecture notes was helpful for him, 

and he stated: " ... it [access to the lecture notes] helps and supports my learning, ... 

mostly the examples on the web. The book is to define the rules, but he [the 

instructor] tells you [in the lecture note examples] what is more efficient to do, or 

to use, or what is better to do." 

Brian indicated that he printed the infonnation on the web to take with him 

to the lecture and add in to his notes. He also used the notes to prepare for the 

exam. However, for learning the material, he relied on the lecture and the course 

book more than the other infonnational documents. He stated: " I print the lecture 

notes before the class and kind of write on it in class, I print them every time I go to 

class ... I think the learning comes from the lecture and the book." He considered 

the web's impact on learning is related to the way it is used. His comments in this 

regard include: 

It [access to the infonnation through web] can be both helpful and 
not, in the same sense that information is available so let's take 
advantage of it and use it, or since it is there whenever I want it and 
not check it at all. There is the convenience of access to the 
infonnation that I need to learn. It does not help me learn if I get 
them from the web, but it supports my learning in minimizing my 
efforts to get the info I need to learn. It is at your fingertips, all you 
have to do is click and print. But printing alone does not mean you 
are learning them. 

He indicated that he used the web submittal system to submit his 

programming assignments and found it not only convenient for submitting 

programs, but also helpful in providing confinnation infonnation on successful 

submission process. He indicated that he had used the system for submitting some 

of his assignments more than once. 

Brian indicated that he had not had any email communications with the 

instructor or the teaching assistants. He explained he is not inclined to ask 
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questions in general. He believed that electronic communication can be helpful for 

interactions and asking and answering questions, but "It has to be for specific 

examples." He provided many comments in that regard. 

Brian: I just don't ask questions much. I could probably get a 
question answered in 20 minutes, but I have never been like that. I 
take 4 hours to figure it out myself. It's just I guess stubbornness or 
something. It might be easier if I asked some questions but I do it 
myself. I think it [electronic communication like email] is not really 
helpful unless you are getting like weird error messages that you 
have no idea what is going on with your code, or don't know where 
to look for finding the meaning of it. You can cut and paste your 
error message and send it. But usually if something doesn't compile 
you know something is wrong [with the program] and you try to 
figure it out yourself and fix it or some may email him asking what 
something means. But I don't ask. 

Brian indicated that he relied on the book and the lecture for learning the 

material and that he had used the book for finding answers to his questions. He 

mentioned in writing programs that he "consulted the book and did trial and error 

in the computer lab." 

Throughout the course, Brian attended about 70% of the lectures and had a 

printed copy of the lecture notes with him. He completed four of six programming 

assignments and even though his grades on the submitted programs were above 

89%, his average on all programming assignments was 55.3%. He also completed 

three of the six homework assignments and got an average of 58.2% for all 

homework assignments. He completed the six quizzes and received 72% on 

average for the quizzes. His midterm grade was 51 % and he did not take the final 

exam. His total grade for the course was 39% and he failed the course at the end. In 

his response to the email survey questions he indicated that he could not get the 

grade he wanted since: "I failed to tum in two programs for the express reason that 

I did not want to tum in something that I perceived as being worthless... .I should 

have at least turned in something for partial credit." At the time of the email survey 
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he had already enrolled in the same course with the same instructor. The details of 

his graded activities are presented in Table 4.6. 

1 2 3 4 5 6 

Program 89 99 80 0 94 0 

Homework 95 96 100 0 0 0 
Quiz 10 6 7 6 7 6 

Exam 51 N/A 
Overall Grade F 

Table 4.6- Brian's graded activities 

The students' responses to the interview questions revealed positive 

perceptions regarding the web component of the course. Their comments indicated 

that they were pleased with the reliability and availability of both web servers in 

respect to server response times and server down times throughout the term. They 

indicated that their expectations in regard to information updates were met, and that 

they "wished the other courses had web sites like this." Overall their comments 

indicated that they found the web component of the course "pretty good" and "very 

helpful." 
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CHAPTER V: DISCUSSION AND IMPLICATIONS 

Introduction 

This investigation explored the dynamics and characteristics of web 

incorporation in an introductory computer programming course. The study focused 

on the instructor's goals and objectives for such incorporation and also the 

students' uses and perceptions of web impact on their learning. By exploring the 

instructor's and students' actions and comparison of students' approaches to web 

use, different aspects of the web incorporation and use in an introductory computer

programming course were identified. The questions of this study were: 1) What are 

the characteristics of an internet and web application in the teaching and learning of 

beginning programming, and 2) what characteristics differentiate successful and 

less successful students in their use of the internet and web application for learning 

programming? 

There were familiarities and differences between the students' stated 

perceptions of the impact of the web information in their learning, their approach to 

using the web and their access to these files. There were also differences and 

commonalties between the instructor's perception of the students' web use and its 

impact on their learning compared to the students' reported uses and perceptions. 

This chapter discusses the findings repOJ1ed in Chapter IV and situates these 

findings within the context of previous research on integration of technology as a 

teaching and learning tool. 

Interpretation and Discussion 

Instructor 

The utilization of the internet and web as a teaching tool is influenced by 

the intent and beliefs supporting the effort. The instructor of the course under study 
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indicated a few objectives justifying the utilization of the web in his instruction. 

His objectives included providing students with easy access to organized 

information with students' control on selection of the documents, the time, and the 

amount of information they accessed. 

The instructor's primary purpose in utilizing the web was convenient 

dissemination of information. In his opinion the web eased the information 

conveyance process for both the students and himself. He considered posting large 

numbers of documents on the web as he created them, easier than the alternative 

methods of providing students with access to information. Alternative methods 

such as handing out printed documents in class and maintaining a library of the 

documents in his office for students who missed a lecture, required more of the 

students' and the instructor's time and effort, especially in large classes. Students' 

comments confirmed that online information provided them with easier access 

compared to the alternative methods of information dissemination. 

Both the students and the instructor considered the use of the web for 

information dissemination as helpful and an easy convenient way preferred over the 

alternative methods. These results were in accordance with the previous research 

(Yakimovicz & Murphy, 1995; Ward & Newlands, 1998; Nicaise & Crane, 1999; 

Shapiro, 1998) on use of the web for information dissemination. The previous 

research indicated students' positive reaction to the use of the internet and web for 

information dissemination and they perceived this information as helpful in 

learning, especially when the internet component was supplementary to the class 

instruction. 

In addition to providing easy access, the instructor utilized the web for 

providing students with an electronic form of information such as program pieces, 

allowing easy implementation of codes for testing and understanding of programs. 

The instructor considered students' access to program codes where they could test 

the program and observe the outcome, as an effective learning activity. However, 

the time consuming process of typing the code into the programming environment 

discouraged students from engaging in such learning opportunities. Electronic 
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copies of the codes on the web provided the ability to effortlessly "copy and paste" 

program code from the web into a programming environment to test the code and 

observe the outcome. The instructor considered experimenting with program code 

helpful in enhancing students' understanding of the programming concepts. 

However, the instructor indicated that his comments about using online 

information for experimenting were not adequate for communicating the benefits of 

this process to students. As a result, he speculated that the online information was 

not effectively used for experimenting with program code. None of the six 

participants of the study mentioned using the online information for experimenting 

with the code. 

In his interviews, the instructor revealed his teaching philosophy of active 

involvement of the students in a student-centered environment, where they have a 

problem that they are expected to solve by testing and using the information 

available to them through the web. The instructor clarified his beliefs regarding 

effective learning as "learning by doing." During the interviews, he indicated that 

he intended to implement a more inductive approach where students would check 

the homework and programming assignments before they recei ved instruction on 

the related topics and read the lecture notes before each lecture and attended the 

class to find answers for their already formulated questions. Utilization of the 

online information in this course allowed the implementation of a more inductive 

approach to instruction, however the instructor's lectures did not support this 

practice. There was little encouragement for students to use the information in this 

manner, and as the instructor confirmed, the increased amount of work required in 

this course did not leave students with a lot of extra time to experiment with the 

code. 

These observations are in agreement with the results of research conducted 

by Becker and Ravitz (1999) on teachers' perceptions of their teaching and 

technology use. Their results suggested that teachers who used computers in their 

teaching also reported constructivist approaches in their teaching. 
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In that sense, the inductive approach to teaching this course was not 

achieved and the instruction format was a more deductive approach. The lecture 

generally included the introduction of a topic and related concepts, followed by 

examples and non-examples of using the concepts in programming. To complete 

the instruction of the topic, program examples and a hand-run demonstration of the 

programs were provided. 

In spite of the instructor's comments indicating a desire for a more 

inductive approach to teaching, in line with constructivist teaching practices, the 

instruction came across as a more deductive approach to instruction. This 

observation is in accordance with previous research (Kuh & Vesper, 1997). The 

previous research revealed that in spite of instructor's reports, students do not 

experience changes in teaching practices towards student-centered methods. 

The instructor's comments indicated that the amount of time spent on the 

implementation of the online information and its impact on learning and teaching is 

related to the level of the instructor's familiarity with the possibilities of the tool 

and web development skills. The instructor also mentioned that he would have 

implemented descriptive animations to enrich the web components of the course if 

he had the skills required for such a task. His comments in this respect included the 

following. 

If I was a better web designer, I would animate the examples ... 
there is a lot of dynamic things that we try to talk about in 
programming and it is very hard for students to look at the static 
codes and look at me waving my arms around in the class room and 
drawing graphs on the chalk board and try to see the progression of 
the program. Drawing charts on the chalkboard is helpful because 
they [the students] can see the start and the expansion of the 
changes. In this sense my web site is not doing this kind of 
presentation of information so in that sense it is not effective. But 
that would require considerably more from my part. And I don't 
have that kind of skill yet. 

The incorporation of the web in this course was not an overnight process. 

The instructor had provided online information for this course during the 11 terms 
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he had taught this course prior to this study and the web component had been 

revised and modified every term, based on the instructor's experience, students ' 

reactions, technology availability, and the instructor's improved skills in web 

development. In the analysis of the data, the instructor's skills in utilizing the web 

as a tool for disseminating information, communication, or providing learning 

opportunities, appeared as an important characteristic that may have great impact 

on the students' use of web, its outcomes, and impact on their learning. 

Students 

The six participants of the study differed in their connections to the online 

information by number of times accessed and the way they used information they 

accessed. Figure 5.1 illustrates the students' number of access to the online 

information through the BlackBoard system in the course under study. 

Overall Web Access 

9711000 

Erica David Ami r Ci ndlJ Brian frank: 

Figure 5.1- All students' overall access 

Three of the students had higher number of connections compared to the 

other three who had considerably fewer number of connections to the online 

information. Frank, with prior knowledge of C programming and relatively low 

number of access to the online information, received an A at the end of the term. 

The two students with the highest numbers (971 and 940) of the connections to 

online information , were the two students with no prior C programming knowledge 

who also received A and A- at the end of the term. Brian, the other student with 

high number of connections did not take the final exam and failed the course. Erica 
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and Cindy with the lower number of connections to the web received a C in this 

class. 

Frank, one of the two students who completed the course with an A grade, 

was already familiar with the content of the course prior to this class. His number 

of connections to the web information was considered low in comparison with the 

other student participants in this study. He indicated using the online information 

through the web rather than printing the information and the only online documents 

he printed were the programming and homework assignments. He also indicated 

using the lecture notes and the book as a reference for completing his programs and 

mentioned even though he had completed a C programming course before, he had 

forgotten "most of it." Frank confirmed that he did not have any interaction with 

the instructor outside the classroom and that he attended more than 85% of the 

lectures. 

His prior knowledge of the course content might have insured his success in 

the course. However, successful completion of the programming assignments was 

also a contributing factor in learning the material and receiving points. As indicted 

in his interviews, easy access to information through the web assisted him in his 

learning and the web submission process helped him submit his work to present the 

instructor with evidence of his understanding of the content. 

Amir, the other student who completed the course with an A grade, was not 

familiar with the C programming language or any other programming languages 

prior to this course. His access to the online information was highest among the six 

participants. He mentioned accessing the online information more than once a day. 

everyday, and never printing any of the documents posted on the web. He 

mentioned using the lecture notes, hints, handouts, and the book for writing his 

programs and homework assignments and reviewing the solutions to the program 

and homework assignments in preparing for the exams. 

His use of resources to achieve learning by writing programs was in 

accordance with the instructor's intentions in providing the problems and the 

informational resources. Amir indicated having both electronic interaction and 
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office visits with the instructor for content-related questions. He attended all the 

lectures. 

His success can be associated with his high level of motivation and 

determination in regard to his education being a freshman with 4.0 OPA. His 

approach to the use of provided online information through the intended medium 

could also be a contributing factor to his success in this course. As he indicated 

during his interviews, he used all the provided information through the web and the 

lecture, to write his programs and complete his assignments. He found the online 

information "very helpful" in that it was "organized and always available" as 

opposed to the printed handouts and material since he "usually misplaced" them 

and had to look for his papers: "I tend to lose papers easily and need to look for 

them all the time and it takes a lot of my time to find the information." His 

attendance to all the lectures could be another contributing factor to his success, 

however, he rarely took notes in class and his class notes throughout the term, 

amounted to less than three pages. His interactions with the instructor through the 

internet and office visits to ask questions and receive answers could have also been 

a contributing factor to his success in this course. 

David, the student who completed the course with an A- was not familiar 

with the C programming language, or any other computer-programming languages. 

His number of connections to the online information was the second highest among 

the six participants. He mentioned printing the lecture notes every class-day, for 

later review and use. However, he accessed the remaining online information 

through the web. He indicated using the online information, and the lecture notes 

for writing his programs and completing the homework assignments. He confirmed 

having electronic interaction with the instructor as well as office visits, and that he 

attended all the lectures. 

As ajunior with 3.42 OPA, this student's success could be associated with 

his high level of motivation and attitude towards his education in general. It could 

also be associated with his extensive use and familiarity with the web in general, 

which resulted in his abundant use of the online information for this class. 
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In his interviews, David indicated that the web information was helpful to 

him since "it kept things organized" and that it was easier for him to access the 

information he needed from all the different places (computer labs or home) he 

happened to work on his programs or homework. The fact that David used the 

information and the medium the same way that was intended by the instructor 

might also be a contributing factor to his success in this course. 

Of the two students who completed the course with a C grade, Cindy 

desired a C- or better for passing the course with a "satisfactory" grade. Her efforts 

towards completing the assignments and programs were minimized to reach only 

the required grade, and declined as the term progressed. Her class attendance and 

web use were comparable to the higher achieving students during the first five 

weeks of the term. She indicated printing all the information she found useful on 

the course web site and used the printed material for preparing for the exams as 

well as completing homework and programming assignments. Her comfort and 

familiarity with learning through printed material urged her to duplicate the 

familiar learning environment. 

Cindy would probably have succeeded in earning a higher grade if she were 

motivated to do so. She indicated the amount of the effort and work required for 

achieving the higher level of understanding and hence the higher grade was not 

justified for her. Two speculations are offered to explain the unjustified required 

efforts. It can be presumed that the content of the course was not of interest to the 

student and hence it required extra effort on the students' part to learn the material. 

Another explanation for the unjustified high level of required time and effort could 

be the mismatch between the students' use of the provided information with the 

instructor's intended use for the information. The online supplemental information 

was not intended for "reading and memorizing" but for "exploring and 

implementing" the information to enhance understanding of the concepts. Her 

approach to learning the material did not match the content and structure of 

information, and hence required additional time and effort for learning. 
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Cindy's approach to learning the content of the course was based on reading 

the information for learning the concepts of programming, fostering the ability to 

"explain" the concepts as they were memorized and did not match the instructor's 

intent in the design and structure of the course. Also, the instructor's expectations 

and his assessment did not require the ability to explain the concepts. He only 

required the concepts to be applied, an ability that can hardly be achieved by mere 

reading of the information. Students' approach to utilization of the online 

information seemed to be a factor on how the web affected students' learning. 

Erica, the other student who completed the course with a C, had the lowest 

number of access to the online information. During the first half of the term, this 

student accessed the online information eight times as compared to the other five 

participants of the study who accessed the online information between 350 to 450 

times during the same time period. She indicated that she relied on the help she was 

receiving from her tutor more than other resources. This student indicated she was 

comfortable with the web use; however, she used the web primarily for electronic 

communication rather than acquiring information through the web. In her 

interviews she indicated that she accessed the online information to print the 

material for later use. At the end of the term the number of her connections to the 

online information was the lowest compared to the other five participants. She 

attended only 50% of the lectures, partly because she was traveling with the team. 

As a student athlete, Erica had limited time for her academic activities. As a 

result she chose to complete only the activities with high grade points, which 

included the programming assignments (48%), the midterm (15%), and the final 

exam (30%). She completed only the first two of six homework assignments. The 

homework assignments' level of difficulty increased from one assignment to the 

next. The difficulty of the homework assignments together with the low percentage 

(2%) towards the final grade discouraged Erica and some other students from 

completing the homework activities. At the end of the term only 37 of 118 students 
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(31 %) had completed all the homework assignments4
. Figure 5.2 illustrates the 

decrease in the number of students who completed the homework assignments from 

one to the next. The instructor' s comments indicated that the students who are 

motivated by grade points and do not consider the benefits of working on 

assignments for learning, stop completing the homework assignments as they 

realize the small contribution of these assignments towards the final grades. 

Decreased Submitted Assignments 
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Figure 5.2- Number of students who completed homework assignments 

The homework assignments were designed to provide direct practice for the 

students' thought process towards solving programming problems. Skipping these 

assignments and missing many lectures together with high dependency on the help 

of the tutor for solving programming problems weakened Erica's growth in 

problem solving and programming. Also, she did not complete the more 

complicated last two programming assignments. Erica might have been more 

successful in the course had she chosen to complete all the assignments . Also, 

asking for help after she had tried to solve the programming assignments would 

have been more helpful than her asking the tutor for help before even trying to 

write the programs, as she indicated in the interviews. 

4 The list of all completed activities for the six student participants of this study are included in 
Tables 4. 1 to 4.6 in Chapter Four. 
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Brian, who failed the course, was not familiar with the C programming 

language or any other programming languages. His reported overall GPA was 2.5 

and his low course grade was a result of not taking the final exam. In his response 

to the follow up email survey, he indicated that he could not complete and submit 

two of the programming assignments on time and consequently was not able to get 

the grade he wanted for the course and decided to repeat the course. He did enroll 

in the course with the same instructor the following term. With a final exam grade 

similar to his midterm grade, Brian could have completed the course with a C 

grade. His achievement in the course prior to the final exam was comparable to the 

two students who received a C grade at the end of the term. 

Brian's number of connections to the web component of the course was 

comparable with the number of connections of the higher achieving students among 

the participants. However, it seemed that this student had differentiated between 

activities for "learning the material" and "completing the program assignment" 

which was quite different from the instructor's approach to "providing learning 

opportunities" for the students and his point of view in structuring the course. In his 

interviews in regard to identifying the available useful resources for learning in this 

course, Brian stated: "If you just want to learn the material, I would say the book 

[is most useful for learning]. But during the lectures he [the instructor] talks about 

all the programs and details of the programs." 

Brian indicated using the book and the online information for completing 

his homework and programming assignments. The student revealed that he was 

reluctant to ask questions or seek help while encountering a problem. His conduct 

in this regard and resistance to receiving help might have affected his success in 

this course. He stated: " .. .if you study, you won't have questions." 

In spite of the outcome, Brian also found the online information helpful and 

easily accessible. He especially considered the online lecture notes helpful in 

keeping up with the information that was provided during the lecture. He also 

indicated that this convenient availability of the information might encourage the 
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students to put off utilizing them and their learning attempts until the last moment, 

which would be too late for achieving results. 

All the participants of the study used the web components of the course to 

some extent and found the web a convenient way to access the information needed 

for studying the course material. Some of the students' learning styles involved 

reading from the lecture notes and the book. Some also indicated reading through 

the homework assignments and trying to learn from them. Of the five students with 

no previous knowledge of C programming language, the three who used the online 

material for "reading and learning" received Cs and F at the end of the term. The 

student with prior knowledge of the content who received an A at the end, also 

used the online information for "reading and learning." The information provided 

through the web including the hints and lecture notes were intended to be used as 

reference while attempting to write programs and answer homework questions, not 

for reading and "memorizing." The students who used the web as a reference for 

completing homework and programming assignments were the same students who 

were successful in the course without prior knowledge of the C programming 

language. This association may be completely accidental. It may also be a 

connection between the method of web use and the students' achievement. The 

design and purpose of this study was to identify such possible associations. 

The instructor clearly explained his purposes in providing the assignments, 

hints, and lecture notes on the internet. He indicated that by assigning homework 

and programming assignments, he provided opportunities for the students to try and 

find information that they can use to solve the problems. The online information 

was intended to be available for the students when they needed it and looked for the 

information. The information was available through the same environment that the 

students were writing programs and getting the homework questions. The students 

confirmed that the online information was an easy, convenient way of receiving 

organized information and was helpful in their learning and saved their time. 

The web was considered helpful in providing access to homework 

assignments. Since the homework assignments contributed only two points to the 
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final grade, completing them did not increase the final grade a great deal. However, 

since the assignments were similar to the exam questions and directly addressed the 

important topics in programming, working on them made an impact on the 

understanding of the questions and the students' ability to complete the 

programming assignments. 

The web is certainly not the only way to provide students with access to the 

instructions and information regarding homework assignments. However, the fast 

and easy access to organized information at the moment that the students require 

them increases the efficiency of acquiring the information. In an introductory 

programming course with large number of students, like the course under study, 

where the magnitude of the information is high, increasing the efficiency of access 

can give the students the time to spend on utilizing and learning the material. The 

web may be an easy and efficient way for students to access the information they 

need in a large introductory course. 

Some students considered the web component of the course informational 

and that they did not learn much from it. It seemed that "learning" in their minds 

was associated with reading and memorizing. It also seemed that the process of 

acquiring knowledge through seeking information and using and implementing the 

information in solving problems was not considered "learning" by those students. 

However, the two more successful students of the five who were encountering 

programming for the first time, were similar in their use of online information in 

that they used the information on the web as a reference to complete their 

assignments rather than reading and memorizing the information. These two 

students approached the learning process by using the problem in hand and trying 

to find solutions for the problems. In seeking guidelines and possible solutions to 

the problem, they used the online information through the web as a resource for 

finding details of the related topics. This process of approaching learning is 

identified as active learning and its implementation is not limited only to utilization 

of the web. However, the web as a media served them well in the implementation 

of such a methodology and was an appropriate tool in this regard. 
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Specifically with a programming course, where the students have to use a 

computer to produce and test the solutions to the problems, it seems logical to not 

only provide the students with the problem and the information needed to solve it 

in the same media that they use for producing the solution, but also provide a 

means to submit the solutions through the same medium. These functions were 

available for the students in this course. 

Despite their declared comfort with the electronic communication systems 

like email, the students preferred office hour meeting for getting answers for their 

questions in this course, unless there was no immediate access to the instructor, i.e. 

evening and weekends. A possible factor affecting students' preference for face-to

face communication in this course might have been the availability of the instructor 

over extended hours throughout the week. The instructor made himself available 

for students' questions not only during his office hours but also throughout the day, 

with the exception of his teaching hours. 

One of the students indicated a higher amount of email use for asking 

questions and receiving answers in other classes. The difference of the situations as 

indicated by this student was the student's level of comfort with the topics and the 

course material. This student indicated that the lack of in-depth knowledge in the 

area of programming was a factor to discourage the use of email for content-related 

questions. Even so, the overall number of the emails received and responded by the 

instructor in this class were over 800. 

Different functions of the web were utilized in this class for teaching 

programming and assessing students' understanding of programming. These 

functions included online submission of electronic copies of program code 

providing students with numerous programming assignments and supplementary 

information for programming assignments. The provision of the electronic 

instructions and supplementary information in addition to electronic submission 

was not considered difficult or time consuming compared to the alternative 

methods. Implementation of these processes were possible through other means, 

i.e. using floppy disks for submission or distribution of printed instructions for 
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assignments. However, the size of the class and the number of programming 

assignments would elevate the complexity and the predicament of the 

implementation to such high levels that the efforts for providing many homework 

and programming assignments and supplemental information would not be justified 

by the resulted benefits. The difficulty of tasks such as providing three different 

versions of programs for each assignment would elevate to an extent that would 

force the instructor to simplify and reduce the number of the tasks or give up the 

idea of providing extensive practice opportunities altogether. 

The results of this study indicated that the students perceived the online 

information as convenient and helpful in respect to the time and location 

independent accessibility of the information. These results are in accordance with 

previous studies (Ward & Newlands, 1998; Nicaise & Crane, 1999; Slone, 1997; 

Lee & Lehman, 1993). In addition some of the problems that the previous studies 

(Yakimovicz & Murphy, 1995; Ward & Newlands, 1998; Nicaise & Crane, 1999; 

Slone, 1997; Lee & Lehman, 1993) have reported regarding the difficulties that the 

students encountered for computer availability and students efforts in learning to 

use the technology did not exist for the students in this study. 

The results also showed that some participant students seemed to have been 

printing the online information to replicate the familiar learning conditions, i.e. 

printed material. These results also match the findings of previous studies. 

However, two of the participants of this study, who completed the course with high 

grades, were identified with a high level of computer use in general and web use 

specifically, indicating that they did not print the online material and used the 

online information in their electronic form. The students who used the online 

information to replicate their familiar learning conditions also found the online 

information helpful and did not encounter any problems during the process. Their 

reported experience differed from the previous studies (Smith, Whiteley, & Smith, 

1999; Ward & Newlands, 1998) where the students reported problems creating 

printed material from online information. The previous studies indicated that the 

students' access to computers were limited to the time they were able to use the 
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computer in the computer labs, and the internet commination lines and the available 

printers could not respond to all students' connections and printing requests. 

The students' access to the internet and the web has increased and is no 

longer limited to computer labs in educational institutes. The students are 

introduced to computer use at early ages and many learn how to type on computer 

before learning how to write. The students who develop high levels of familiarity 

with electronic fonn of infonnation are expected to approach and utilize online 

infonnation differently compared to students who develop familiarity and comfort 

with printed infonnation. The results of this study revealed the two successful 

students who spent numerous hours online used the web infonnation in its 

electronic fonnat with a more dynamic approach, compared to the two less 

successful students who printed the online infonnation to replicate their familiar 

learning environment. Changes in the students' approach to utilization of online 

infonnation can effect the support they gain from using the web in their learning. 

The students' comments about their uses of online infonnation in their 

previous courses suggested that the level of engagement in use of online 

infonnation was related to the amount and fonn of infonnation presented on the 

web and that the organization and implementation of the online infonnation 

affected the usefulness of infonnation. Their comments indicated that access to the 

organized infonnation on the web helped them find the infonnation they needed 

easily with a minimum amount of time and effort. These comments were in 

accordance with the previous research in this area (Lee & Lehman, 1993; Nicaise & 

Crane, 1999; Shapiro, 1998; Slone, 1997). 

The student participants in this study indicated that they preferred private 

face-to-face contact with the instructor for asking questions and receiving answers 

to alternative methods of interaction, i.e. classroom questions, email, and web 

discussion. However, the number of the interactions via email for this class of 118 

students exceeded 800 messages. This high number of emails indicated electronic 

communication through the internet increased the opportunities for interaction 
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between the instructor and the students as found in previous research in this area 

(Collins, 1998; Yakimovicz & Murphy, 1995). 

The settings of the BlackBoard system, the web management system that 

was utilized in this course, allowed one-to-many and many-to-many electronic 

communications in addition to one-to-one communication between students. None 

of these options were utilized in this course, partly because the instructor was not 

familiar with the communication option of the BlackBoard system and partly 

because of the subject of the course. 

The instructor had concerns about utilization of many-to-many discussion 

boards in this course to avoid unintentional over-sharing of infonnation among 

students. In the process of programming, students' discussion of the solutions can 

extend to sharing of program code pieces which is considered plagiarism and is not 

acceptable. Defining acceptable sharing of infonnation without over-sharing, was 

one of the concerns for the instructor and the students equally, as discussed during 

the interviews. Both the instructor and the students had optimistic perceptions 

towards the positive impact of many-to-many electronic communication in fonn of 

discussion boards. At the same time the students expressed concerns regarding how 

much they could "say" on these discussion boards without "getting into trouble," 

which was in the same venue as the instructor on how to clarify what is and is not 

acceptable regarding posting of solutions on the web. For understanding of the 

impact in learning, the utilization of many-to-many electronic communication 

system, with clear definitions for appropriate and inappropriate discussion and 

sharing of information in the context of teaching programming in large classes 

should be investigated and studied. 

Students' comments regarding feedback in this large introductory 

programming course identified two kinds of feedback. The individual feedback the 

students received were hand-written on homework and programming assignments 

and were generally indicating the deduction of points rather than explanations of 

correct answers. These individual feedback comments were considered helpful in 

respect to meeting the grader's expectations rather than learning from mistakes. 
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The non-individual feedback was provided through the web and included 

explanation of the solution to all the homework and programming assignments. 

Some of the participant students' indicated using the online solutions to compare 

them with their own responses to learn from mistakes and review the solutions for 

the exams. 

The results of this study identified several characteristics of internet and 

web application in teaching and learning of programming. These identified 

characteristics of the web are associated with positive outcomes in regards to 

students' achievement, in learning C programming in a large introductory 

programming course. The identified factors help in forming directive instructor

related questions for clarifying the role of the internet and web-based information 

integration in teaching and learning. 

In this study, the instructor's awareness of web capabilities and his skills 

with initiating these capabilities seemed to be an important factor in his 

identification and implementation of web components in his instruction. For 

example his skills in creating web documents allowed posting great number of 

online documents and fast update of the online information; however, his lack of 

familiarity with many-to-many online communication tools and interactive 

animated presentation of information limited utilization of the web for teaching. 

Future studies need to investigate how the instructors' awareness and skills in the 

implementation of web capabilities impact the utilization of the web for 

instructional purposes, how the novice instructors' approach to web integration in 

teaching affects the usefulness of the web in teaching and learning, and how the 

dynamic nature of the online information impacts students' learning from the web? 

The instructional design of the web components in this study were based on 

the instructor's objectives and goals for integration of the web as a supplemental 

tool in his instruction. For example the type, amount, and organization of the 

documents that were posted on the web were designed based on the instructor's 

purpose for students access and use. Future studies need to investigate how the 

instructor' objectives and goals in utilization of the web in instruction affect the 
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value of the web in learning, and how the organization of the online infonnation 

impacts students' approach to utilizing the web in learning. 

In this study, the instructor incorporated some of the web capabilities in his 

instruction. The different features of the web may foster different learning habits. 

For example, interactive dynamic infonnation presentation through the web may 

encourage students to use the infonnation online. Future studies need to investigate 

how the online web features support or discourage web use for learning. Internal 

locus of control, the students' perceptions concerning their level of control over 

their learning activities and outcomes and external locus of control, the factors 

perceived out of students' control impacting the outcomes are of importance and 

need to be considered. It is important to identify the impact of the external and 

internal locus of control in student's approach to using the web. 

The results of this study also identified characteristics that differentiated 

successful and less successful participant students of the study in regard to their use 

of the web and internet in their learning. The students who were considered 

successful in the class were the three students who received A's or A- at the end. 

One of these students had previous knowledge of the content and his success in the 

course mayor may not be associated with his activities during the course under 

study. To avoid confounding factors in identifying successful students' 

characteristics, web activity of this student was not associated with his success and 

was not regarded in these comparisons. Also due to major differences, the student 

who failed the course was not categorized as less successful. 

The students who completed the course with C's were considered less 

successful and were compared to the successful students. Characteristics that were 

identified in differentiating the successful and less successful students could have a 

causal relationship with the students' level of success. The design and purpose of 

this study was aimed at identifying such characteristics and the results produced 

questions that need to be investigated. 

Using the documents on the web to access the infonnation for different 

purposes may have a relation to students' outcomes. The students who were 
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identified as successful used the information online more than the other students. 

Future studies must investigate how the use of online information impacts students' 

learning. 

Uniformity between the students' uses of the online information and the 

instructor's intended uses of the provided information seemed to be associated with 

students' higher performance. The students who were considered successful used 

the web as a reference for locating information to solve problems, as was intended 

by the instructor. Future research should study the impact of uniformity between 

students' use of the online information and the instructor's intended use on student 

learning. 

Students' comfort and approach in regards to using the provided 

information through the web indicated their method of using the provided 

information. The successful students presented a higher level of comfort in using 

the web and internet for accessing and utilizing the information in the electronic 

format instead of the more traditional printed format. Future studies should 

investigate how the students' comfort and approach in regards to using online 

information impact their use of the online information. 

The results of the study indicated that the two female participants were the 

two students who were identified as less successful. The lower performance of the 

female students may be related to their motivation, the content of the course, or the 

web integration in instruction of the course. Future studies need to investigate the 

impact of web integration on female students' achievement. 

These characteristics are associated with positive student achievement and 

should be investigated closely before establishing a correlation between students' 

achievements and these characteristics. 

Limitations of the Study 

Several limitations affected the study. The limitations included the analysis 

of the data, the subjects of the study, and the methods utilized in gathering of the 

data. 
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The researcher was the primary limitation of the study. Since the researcher 

conducted all data collection and sifted all the data, the researcher's background 

and biases must be considered. The researcher was familiar with the course and the 

instruction and the web components of the course on both internet servers. The 

researcher was also familiar with the difficulties of teaching large introductory 

computer science classes. These familiarities were helpful in this exploration. The 

researcher was the primary instrument for the class observations and data analysis 

of interpretation; because of this limitation, the potential existed for the researcher's 

conceptual views to be introduced into the analysis. The researcher's interest in the 

use of the web in instruction and favorable perspective of utilizing internet tools 

potential! y introduced a bias in interpreting the data. The instructor's two years of 

successful internet use in instruction for electronic communication, information 

dissemination, and assignment submission in teaching introductory computer 

science courses created a positi ve perception towards the effects of this tool in 

computer science education. Precautions were taken to minimize any introduced 

bias. To prevent the introduction of the researcher's bias, analysis of the students' 

data was conducted as the data were collected, and counter-examples were sought. 

Also in the course of data analysis, counter-examples were sought as categories and 

association among categories were formulated. The researcher also kept a journal to 

record the emerging hypotheses, as they were developed, to focus the analysis on 

the search for examples and determine whether or not her perceptions were 

supported. The researcher reread the journal as data were collected and analyzed to 

protect the interpretations from her biases. 

A further limitation of the study was the number of participants of the 

study. The sample size was appropriate for the research method and design of 

individual case studies, but this group of students should not be assumed a 

representative sample of the 118 students enrolled in the studied course. The 

participants were not representative of the entire class. The selection of the 

participants was only to include a diverse group with different majors, 

backgrounds, and familiarities with the course content and web use. Extrapolation 
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to all introductory computer programming students is not appropriate. Readers 

must use their discretion on the usefulness of the findings of this study by 

comparing these students to a population of interest. 

Additional limitation of this study was the focus on one instructor and one 

course. Focusing on one course allowed more in-depth data collection that could 

not have been possible with a less focused study. The instructor of the course with 

over two years of experience on teaching this course and integrating the web in his 

instruction may not be representative of the introductory computer-programming 

instructors in their ability and skills in utilizing the web, availability for student 

interaction, or their methods and belliefs in teaching effectiveness. Readers must use 

their discretion on the usefulness of this study by comparing this instructor to a 

population of interest. 

Implications and Recommendations for Future Research 

The results of this study have implications for web integration in instruction 

for all educators. The study was fonned on identifying potential hypotheses 

regarding utilization of the web and internet in teaching and learning introductory 

computer programming. The results provide suggestive infonnation regarding 

implementation of online infonnation as supplementary components of an 

introductory computer programming course which specifically apply to computer 

science educators. The impact of web and internet use in teaching and learning 

must be clarified for effective use of these tools in education (Cuban, 1993; 

Disieno, 1995; Gordin, et al. 1995; Hodas, 1993; Loveless, 1996; Owston, 1997; 

Pea et aI., 1995). Characteristics of the web and internet integration in instruction 

must be identified and evaluated to provide guidelines and recommendations for 

effective use of resources. There needs to be research on the ways internet and web 

capabilities can be used to influence teaching and learning and evaluate it for 

particular students, tasks, and situations (Cobb, 1997; Kozma1994). 

This study identified characteristics of web integration in an introductory 

programming course and suggests several areas for future research. The areas 
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include variations of the current study with different groups of students and 

instructors. Future research must investigate the identified characteristics in regard 

to web integration and use, to investigate the correlation between the identified 

factors and the outcomes. 

The development of online information for the course under study was 

supported by two factors. The first was the technical support provided by 

experienced system administers of two separate network servers, maintaining the 

integrity and security of the systems. Overall, there were no down-time on one 

server and two hours of down-time on the other server. The network connections 

and communication channels were 100% functional throughout the term facilitating 

students access to the online infomlation. The availability of machines in the 

computer labs 24 hours seven days a week resulted in zero wait-time for using 

machines even during the last weeks of the term. Availability of technical support 

has a great impact on the outcomes of web integration in education. Future studies 

need to investigate the role of technical support in providing problem-free access to 

internet servers and computers for students and the instructors and whether or not 

such problem free computer and internet access impacts students' and instructors' 

approach in utilization of internet tools in teaching and learning. 

The second factor supporting the integration of the web and internet in 

instruction of this course was the instructor's skills regarding creation of the web 

component. The instructor of this course had not received any instruction or 

support in creating and maintaining web sites. His self-taught skills were developed 

through experience and practice during the nine terms that he had taught in this 

institution prior to this study. His knowledge of computer science and experience in 

programming had helped him in acquiring the required skills for web design, 

development, implementation, maintenance, and troubleshooting. Support in 

developing skills required for integration of the web in teaching and learning helps 

the instructors in achieving skills and familiarity that makes the integration 

successful in regard to its functionality of the links and other components. This 

support is essential for instructors who are not in computer-related fields. 
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The instructor in this course was comfortable with web development in 

general. In spite of his unfamiliarity with the web management system that was 

utilized, his skills in web development helped in creation of the web component of 

the course. The time and effort that the instructor invested in the creation of this 

web component were considerable. For a novice web developer, this process can 

take even more time and effort to the point that the outcome would not be justified 

by the results. 

The instructor's skills in utilizing the web as a tool for disseminating 

information, communication, or providing learning opportunities, appeared to be an 

important characteristic in design and integration of web in instruction. The 

employed design and integration may have great impact on the quality and usability 

of the online information, students' use of web, the outcomes of their web use, and 

the impact on their learning. Future studies should examine the instructor's 

expertise in utilizing the web in relation to students' use of and learning from the 

web. 

Another important factor for consideration is the purpose behind the 

utilization of the web. The instructor of this course was creating an environment to 

encourage students to access and find information that could be used in solving 

problems and answering questions. With this web component the instructor tried to 

encourage students to engage in "active learning by doing." In the integration of 

this tool the teaching strategy and methods of the instructor can affect the ways the 

tool is used and may have an impact on the consequence of the integration. Future 

studies need to investigate the students' uses of the web component in their 

learning with respect to the teaching methods implemented through integration of 

internet and web. 

In this study, the students' approach to using the information, as the 

instructor intended for a more inductive approach, was not investigated. However, 

there seemed to be an association between the students' method of using the online 

information and student achievement. Future studies should consider the student's 

approach to the use of online information and investigate the association between 
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the students' approach to using the information, the instructor's intent in posting 

the information online, and the students' achievement. Understanding of 

connections between these factors can help in improving the utilization of online 

information by the instructor and the students and will help in use of the available 

tools in an effective manner. 

The results of this study suggest an association between students' success 

and their method in using the online information. Specifically, the students who 

used the online information through the web were the more successful students 

among the participants of the study. This association may be completely accidental. 

Or there may be a connection between the method of web use and the students' 

achievement. The design and purpose of this study was to identify such 

associations. Future research should investigate if a correlation exists between 

students' web use and their achievement. 

The other factor for consideration in utilization of the web is the students' 

comfort with the employment of online information and their approach to applying 

the online information in their learning activities. As web and internet use become 

even more a part of the students' education and daily activities, their level of 

comfort and familiarity elevates to the point that the web will be as comfortable a 

learning environment as the more traditional form of printed material. This change 

is probably more evident for students in computer science and closely connected 

fields. Future studies also should explore whether effective use of online 

information is achieved through practice and whether establishing a certain level of 

comfort with the electronic format of information is necessary before a user 

benefits from the use of this resource for learning. 

This study identified utilization of the web for processes that are very 

difficult or impossible through other media. The processes that were implemented 

in this course included providing electronic program examples for students' 

experimentation and electronic submission processes. Even though students 

indicated finding electronic information and submission helpful, the effects of these 

processes on students' learning were not investigated. Investigation of utilizing web 
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for such processes and its effects on students' achievements can help evaluate 

unique characteristics of the web and its effectiveness in instruction of 

programming. 

The integration of electronic communication in this course was limited to 

one-to-one communication between the students and the instructor. Implementation 

of one-to-many and many-to-many communication forums and investigation of its 

use and effects can help identify the usability of the internet and web in increasing 

and improving interaction among students and between instructor and students. The 

effects of electronic communication in these different formats should be 

investigated for different situations with respect to differences in the instructor's 

availability, the students' comfort with electronic communication, and the students' 

comfort with the content. 

The students in this course were provided with web sites that offered the 

problems, instructions for solving them, hints and solutions, and electronic 

submission folders. These functions of the web were considered helpful and 

convenient. Future research should compare such systems with alternative methods 

of providing information and submission methods and measure the differences in 

the outcomes of using different methods to contrast and evaluate the different 

methods. 

The use of the internet and web in instruction, however widespread, is not 

carefully investigated. The functions and the impact of utilizing web-based tools in 

educational situations needs to be realized and studied. Extensive research is 

required before the functions and affects of web and internet integration in 

instruction are obvious. This study is a beginning for the research that needs to be 

conducted to clarify the impact of internet integration in education on teaching and 

leaming introductory computer programming in specific and introductory 

undergraduate courses in general. 
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Appendix A 

Instructor Informed Consent 

By signing this form below, I attest to the following: 
l. 	 I understand that I am participating in a research study. The purpose of the 

research is to examine the dynamics and effects of web use in introductory 
programming instruction. My participation will consist of taking part in 
interviews, allowing the researcher to observe instruction in my course, 
providing the researcher with access to students' midterm and final grades, and 
students' access log to course material on web. 

2. 	 I understand that my participation in this study is voluntary and that I may 
withdraw my participation at any time with no penalty. 

3. 	 The researcher has explained the purpose and procedures of this research study 
and I have been given an opportunity to receive answers to my questions. 

4. 	 I understand that the researcher will keep my responses confidential and will 
destroy all records at the completion of the research. 

5. 	 I understand that I will not receive any compensation for my pm1icipation in 
this study. 

My signature below indicates that I have read and that I understand the procedures 

described above and give my informed consent and voluntary consent to participate 

in this study. 

I understand that I will receive a signed copy of this consent form. 


Name (printed) 	 date 


Signature 


Questions about this research should be directed to Mojgan Hajebi at 54l.737.4634 

or hajebim@ucs.orst.edu. 

Questions about my rights as a human subject should be directed to the OSU IRB 

Coordinator at 54l.737.3437 or IRB@orst.edu 


mailto:IRB@orst.edu
mailto:hajebim@ucs.orst.edu
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Appendix B 

Student Informed Consent 

By signing this form below, I attest to the following: 

6. 	 I understand that I am participating in a research study. The purpose of the 
research is to examine the dynamics and effects of web use in introductory 
programming instruction. My participation will consist of taking part in three 
30 to 45-minute audiotaped interviews, the access information to class web 
page, and exam grades. 

7. 	 I understand that my participation in this study is voluntary and that I may 
withdraw my participation at any time. 

8. 	 The researcher has explained the purpose and procedures of this research study 
and I have been given an opportunity to receive answers to my questions. 

9. 	 I understand that the researcher will keep my responses confidential and will 
destroy all records at the completion of the research. The course instructor and 
the TA will not have access to student responses to protect participants' 
confidentiality. 

10. I understand that I will receive complete grade points for homework 
assignment__ or quiz __ for my participation in this study. 

My signature below indicates that I have read and that I understand the procedures 

described above and give my informed consent and voluntary consent to participate 

in this study. 

I understand that I will receive a signed copy of this consent form. 


Name (printed) 	 date 


Signature 


Questions about this research should be directed to Mojgan Hajebi at 541.737.4634 

or hajebim@ucs.orst.edu. 

Questions about my rights as a human subject should be directed to the OSU IRB 

Coordinator at 54l.737.3437 or IRB@orsLedu 


mailto:hajebim@ucs.orst.edu
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Appendix C 


CS151 Background Questions 


Your name WILL NOT he associated with the information here, 

other than to avoid duplicate enteries. 


1. My name is l--first name l--Iast name 

2. 0 Male 0 Female 

3. Section 0 001 0 002 0 003 

o 18 years or older 

~ majoring in I and minoring in 
~~~~------------~ 

5. My GPA at this time is I. 
6. CS 15 I is a I --choose one ~ Ifor my major. 

7. I have taken I --choose one ~ IComputer Science course(s). 

8. I know I --choose one ~ Iprogramming language(s). 

9. I have programmed in the following languages: 
o C, 0 C++, 0 Java, 0 Visual Basic, 0 Other, 0 Not any. 

10. rammina can be described as 
.... .... 

1 1. I use computers I --choose one ~ I 
12. I use Web and internet! --choose one ~ I 

ISubmit I IStart Over I 

4. 
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Appendix D 

CS151 Background Questions 

In this format, the choices that are available to students on the web form of the 

survey, are included for the readers. 

1. My name is "--first name" "--last name" 

2. Male / Female 

3. Section 001/002/003 

4. I am over 18 / under 18 years old; and am a ______ 

• Freshman 

• Sophomore 

• Junior 

• Senior 

• Other 

maJonng In ______,and minoring in _______ 

5. My GPA at this time is __. 

6. CS151 is a ______ for my major. 

• required course 
• computer science elective course 
• general elective course 

7. I have taken ______Computer Science course(s). 

• no (0) 
• one (1) 
• two (2) 
• more than two (3) 

8. I know _____ programming language(s). 

• not any (0) 

• one (l) 

• two (2) 

• more than two (3) 
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9. I have programmed in the following languages: 

• C 

• C++ 

• Java 

• Visual Basic 

• Other, Not any 

10. My knowledge of C programming is _______ 

• I have not programmed in C (0) 
• I have had a class or taught myself (2) 
• I have wri tten C program (4) 
• I have been paid to program in C(6) 

11. I use computers _______ 

• more than 20 hours a week (3) 

• between 10 to 20 hours a week (2) 

• between 1 to 10 hours a week (1) 

• less than 1 hour a week (0) 

12. I use Web and internet _______ 

• more than 20 hours a week (3) 
• between 10 to 20 hours a week (2) 
• between 1 to 10 hours a week (1) 
• less than 1 hour a week (0) 
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Appendix E 

Instructor Interview Protocol 

1. 	 What were your instructional goals and objectives for utilizing web for posting 

class notes, study guides, and course information? 

2. 	 What were your instructional goals and objectives for using web for assignment 

submission and feedback? 

3. 	 What worked in your instruction and what did not work? 

4. 	 What do you think about impact of web use in learning? 

5. 	 What do you think about impact of web use in your teaching? 

6. 	 Why do you use online submission system? What are the alternatives? 

7. 	 Do you think that providing online submission saves you time or wastes your 

time. 

8. 	 What is your primary teaching method? What is your primary teaching tool. 
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Appendix F 

Student Interview -I Protocol 

1. 	 What is your name? 

2. 	 What classes are you taking this term? 

3. 	 Why are you taking CS 151? Why this term? 

4. 	 Have you used the web information for this class? How often? For what 

purposes? If not, why haven't you used it? (explore why they may not be doing 

these things) 

5. 	 (If answered yes to 4) What kinds of information were you looking for when 

you looked at a) announcements, b) course information, c) course documents, 

d) lecture notes and e) assignments? 

6. 	 How helpful do you find the web information for this class? 

7. 	 Have you used the web submission process? How often? How often per 

assignment? If not, why not? 

8. 	 Did you get feedback on your programming assignments? What kind of 

feedback? How did you get that feedback (email, web, on paper, face-to-face) 

9. 	 Did you have electronic communication with your instructor? What kind of 

information was exchanged? If not, have you thought about using this form of 

communication with the instructor? Why or why not? 

10. Do you think the electronic communication is helpful in your learning? 

Describe how you think electronic communication would/would not be useful 

in your learning. 

11. How does the web information and web submission of assignments support 

your learning activities in the course? Do you think that it will be useful later? 

Will you plan to use it later in the course? For what reasons might you use it as 

the course proceeds? 

12. 	 Do you find either of these functions of web helpful in your learning? Why? 

How? If not why not? 
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13. How do you prefer to have your questions answered: Email, during class, 

during office hours, by the T A, on the web, other? Why? 

14. How would you improve the web and electronic aspects of this class? 
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Appendix G 

Student Interview -II Protocol 

1. 	 Are you still using the information on the BlackBoard for this class? How 

often? 

2. 	 What kinds of information were you looking for when you looked at a) 

announcements, b) course information, c) course documents, d) lecture notes 

and e) assignments? 

3. 	 Do you still find the class information on web helpful? Does it support your 

learning? 

4. 	 Are you still using the web submission process? If not, why not? If so; how 

often? How often per assignment? 

5. 	 Did you get feedback on your programming assignments? What kind of 

feedback? How did you get that feedback (email, web, on paper, face-to-face)? 

Was the feedback helpful? 

6. 	 Have you had electronic communication with your instructor? What kind of 

information was exchanged? If not, have you thought about using this form of 

communication with the instructor? Why or why not? 

7. 	 Do you think the electronic communication is helpful in your learning? 

Describe how you think electronic communication would/would not be useful 

in your learning. 

8. 	 Have you found the two web functions used in this class (BlackBoard, and 

ENGR) helpful in your learning? 

9. 	 How do you prefer to have your questions answered: Email, in class, during 

office hours, by the T A, on the web, other'? Why'? 

10. How would you improve the online aspects of this class'? 
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Appendix H 

Student Interview -III Protocol 

1. 	 When did you start using the web? 

2. 	 Prior to this class, what was your primary use of the web? How often did you 

use the web? For what kinds of infonnation? 

3. 	 Have you had any other computer course? 

4. 	 Have you had other courses that used the web? For what purposes did you use 

the web in those courses? 

5. 	 How did you use the infonnation obtained? 

6. 	 Are you still using the infonnation on the BlackBoard for this course? How 

often? 

7. 	 What kinds of information were you looking for ?a) announcements, b) course 

information, c) course documents, d) lecture notes e) assignments and f) 

grades? 

8. 	 Do you find the class infonnation on web helpful? In what way? Does it 

support your learning? 

9. 	 Do you look for lecture notes before or after the lecture? Does it help you 

prepare fori remember the lecture? Does it help you if you miss a class? Does it 

encourage you to miss a class? 

10. Are you using the web submission process? How often? How often per 

assignment? 

11. Do you get feedback on your programming assignments? What kind of 

feedback? How did you get that feedback (email, web, on paper, face-to-face)? 

Was the feedback helpful? 

12. Are you taking the online quizzes? Do you go through the feedback? Is the 

feedback information helpful for your learning? 
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13. Have you had email contact with your instructor? What kind of information 

was exchanged? If not, have you thought about using this form of 

communication with the instructor? Why or why not? 

14. Have you had email contact with your TA? What kind of information was 

exchanged? 

15. Do you think that email is helpful? In what way? Describe how you think 

electronic communication would/would not be useful in your learning. 

16. Have you found the online functions used in this class (BlackBoard, and 

ENGR) helpful? In what way? What was it's value? 

17. Lets assume that this course did not have web components, neither BB, nor 

ENGR. How do you think your studying and learning would be affected? 

18. How do you prefer to have your questions answered: Email, in class, during 

office hours, by the T A, on the web, other? Why? 

19. Do you think an online discussion would be helpful? Have you had any 

experiences with online discussion? What was its value/downside'? 

20. How do you learn your course material in general and material for this class 

best? 

2l. What grade do you think you have now? What grade are you working for'? 

22. If you were asked to use the mass of the earth (or something else unknown to 

you) in a programming assignment, how would you go about finding that 

information. 

23. How would you improve the online, content, and other aspects of this class'? 
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Appendix I 

Student Email Follow-up Questions 

1. Do you think the course grade reflected your understanding of the content? 

2. How did the web component support your learning of this course? 

3. What would you think should be changed to improve the web component? 




