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ABSTRACT 

Use of technology in education seems a prom1 smg factor to improve students' 

learning. Most educational institutes have already invested or are ready to invest in 

educational technology. The School of Health Information Science, University of 

Yicto,ia, British Columbi a, is one of the pioneers of using technology in different 

courses in its program. This study investi gated some aspects of introduction of 

technology, particularly Internet/CD-ROM based resources and digital video to 

improve students' learning and perfonnance in a course for teaching Health Care 

Quality Improvement. Since the introduction of thi s course in the earl y eighti es, it has 

gone through several changes. Since 1995, the instructor introduced experi ential 

learning components in the course. The most important component was the add ition 

of a proj ect to the course. After several iterations of thi s project-based approach, 

video recording of all discussions and presentations related to the project sessions was 

started. This provided a basis for developing instructional material to further improve 

the students' success in their project. The implementation and assessment of this 

approach is the subject of thi s thesis. The author edited digital video clips and 

combined them with informati ve text and some questions to improve students' 

perfonnance. These were arranged in a CD-ROM/Website by using video-streaming 

technology. In the most recent offering in the course (Fall 2000), thi s material was 

presented to the students. In order to evaluate the results , a questionnaire was handed 

to all the students in the class. The result of the questionnaire, students' comments 

and the instructor's self evaluation were the main sources of infonnation 

fo r evaluation. The study showed that most of the students (70.8%) found the new 
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approach helpful to perform better in their projects and improve their learning. The 

distant education participant in this project also found the digital video very helpful. 

However, some students appear overpowered and their creative choices appear to 

become restrained by the power of the video material. In conclusion we believe that 

the new approach improves students ' performance in their project on campus. The 

new approach also promises to be effective for distant delivery. However, there 

should be caution with the selection of material and the manner and context in which 

it is presented in order to prevent undesirable effects such as the adoption of 

ineffective approaches. 

I I 11 , I I I • I ' 

r,External Examiner (Department of Curriculum and Instruction) 
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Introduction 

The development of new technologies has opened new avenues for teaching 

and learning. Regardless of the specific field of study these technologies can make 

positive or negative changes in both teaching and learning activities. Jnvestigation of 

these changes helps to find approaches to positive use of technology for teaching. 

This study evaluates the effectiveness of the attempts to improve a course on 

Health Care Quality Improvement (HCQ I) in the School of Health Information 

Science. The School of Health Jnfonnation Science at the University of Victoria 

(UVic) in British Columbia is the on ly institution in Canada that offers a degree in 

Health Informatics (HJNF). The School had , therefore, to develop all of its course 

offerings and most of the supporting mate1ials "from scratch"- i.e. without the ability 

to resort to a model. The effort described in this thesis is just one example among 

several other uses of innovative teaching approaches introduced at the School 

(Coward, 1989; Miller, Protti , Wright, & Guerriere, 1998; Moehr, Leven, & 

Rothemund, 1982). It explores the technology support of one course, which includes 

a realistic Quality Jmprovement project. 

The study objective was to identify different aspects of technology support for the 

HCQI course. These include: 

I. How do Internet/CD-ROM (Compact Disc-Read Only Memory) based 

resources impact the students' perfornrnnce in their project? 



2. What are the main effects (positive or negati ve) of technology support fo r 

HINF460 course? 

3. What are the effects of Internet/CD-ROM based materi als for di stance 

education parti cipants? 

4. How does the current method of deli very of HINF460 meet the characteri sti cs 

of the best practi ces of teaching? 
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Background 

Health Information Science 460: Health Care Quality Improvement (HCQI) 

The faculty of human and social development establi shed the Health 

Information program in 1982. Professor Deni s J. Protti was the new program 's 

director. Other professors from di fferent background joined the program such as 

professor Jochen Moehr who is a medical doctor with a Ph.D. in Medical Infonnatics 

fro m Gem1any, Dr. Walter Dietker, Dr. Ken Thorton, and Professor Gerhard Brauer. 

The program also has many adjunct professors fro m health care professions (Coward, 

1988). 

The school offers an undergraduate degree consisting of 40 courses and four 

cooperative education work terms, whi ch leads to a Bachelor of Science Degree. The 

graduate studies in the school at the Masters or Ph.D. level are onl y by special 

arrangement with the Faculty of graduate stud ies. During the past twenty years the 

school accepted several students with different background fo r the graduate studies 

(The School of Health Info rmation Science, 200 1 ). 

The mission of the School is "to improve health care delivery systems by 

educating individuals to be effecti ve developers, users and managers of health 

info rmation resources; by advancing knowledge th rough research; and by providing a 

consultative service to the health care community" (The School of Health Information 

Science, 200 I) . 

The school 's educational goals are the tra ining of professionals with high 

capabilities such as problem solving, change management and with a good 

3 



understanding of ethical and sociological aspects of infonnat ion technology (The 

School of Health Infonnation Science, 200 I). 

Within general applied science and, in particular, Health Infonnatics there are 

challenges to not only convey knowledge of the pertinent basic sciences, but also to 

introduce basic skills for critical thinking and real life problem solvi ng. 

In order to meet these goals, there needs to be an interface between the 

teaching environment and the professional world. One of the approaches adopted by 

the School of HINF is to incorporate a professional project into an undergraduate 

course. The Health Care Quality Improvement (HCQI) course deals with health care 

quality improvement in a project-based approach. 

The HCQJ course provides an overview of the methodology for Continuous 

Quality Improvement (CQI). 1 

Course objectives are stated as learning: 

I. The philosophy of CQI and TQM. 

2. Implementation of methods of problem identification, selection and analysis. 

3. Selection and monitoring approaches to remedial action. 

4. Describing alternatives for the establishment of QI teams. 

5. Functioning effectively as a member of such teams (Appendix B). 

1 CQI is a strategy to engage all personnel in an enterprise to continuously improve to quality 
of products and serv ices. A related approach is Total Quality Management (TQM), which employs 
process control measures to ensure attainment of defined quality standards 
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Old approach 

The HINF HCQI (HINF460) course has evolved considerably since it was 

first introduced in the early eighties. It was originally based on the Quality Assurance 

(QA) paradigm. QA emphasizes the monitoring of incidents, adverse reactions, etc., 

and attempts to achieve their elimination or conformance to acceptable levels of 

occurrence. Initially, the HCQI course was delivered in lecture format with 

occasional guest lectures from practitioners. While student course evaluations, as 

well as the grades achieved in midtenns, final exams, and the tem1 papers were 

generally satisfactory, they were not thought to be sufficient for mastery of this 

practice in the often challenging and fast paced health care environment. 

Consequently, at the beginning of the nineties the emphasis was shifted from the QA 

paradigm to that ofTQM/CQI. Concurrently, with this shift was the realization of the 

advantages of the latter approach throughout the industry. Starting in the mid­

nineties, a project component was incorporated in order to provide a more adequate 

representation of professional reality (Figure I). The course has been offered to 

distant learners as well. 

New approach 

Since the adoption of the new approach in 1995, three major components have 

been incorporated into the HCQI (HINF460) course (Table!): 

I. Lectures 

2. Guest lectures 

3. Project (practical component) 
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Since the early nineti es, the core text for the course has been "Curing Health 

Care" by Berwick et al. (Berwick, Godfrey, & Roessner, 1990). This choice has been 

reconsidered many times and retained because of the engaging style of this book. 

An increas ing number of references on methodology (Gaucher & RJ , I 993; 

Leebov, 1991; Wilson, 1987) and group work (Campbell , 1998; Scholtes, Joiner, & 

Streibel, 1988) are kept on reserve for the class in the library. Additional references 

are provided in a literature li st including many classics of the TQM/CQI literature 

(Deming, 1986; Juran & Gryna, 1988). 

Lectures and Guest Lectures 

Lectures cover principles of CQI and associated methodology. They are emphasized 

before the start of the project and continue concurrently with the project (see Table 

I). The purpose of the lectures is to explain and exempli fy different principles of 

TQM/CQI such as the scientific approach, customer orientation, and the 

comprehensive involvement of all stakeholders. Guest lectures are typically started in 

the second half of the semester. Guest lectures include coverage of the new role of the 

Canadian Counci l for Health Services Accreditation (CCHSA) 1 in health care quality 

improvement. Selected TQM/CQI practitioners are invited to explain their 

approaches to and experiences with quality improvement m health care. 

1 The Canadian Council for Health Services Accred itation CCHSA is a non-profi t, non-governmental 
organization; its primary role is to help health services organizations across Canada fulfill their 
potential. CCHSA objectively rev iews the quality of services and compare them to a set of national 
standards. 'The miss ion of the Canadian Cmmcil on Health Services Accreditat ion (CCHSA) is to 
promote exce ll ence in the provision of quality health care, and encourage the effic ient use of resources 
in hea lth organizations, for the benefit of Canadians" (Canadian Council On Health Services 
Accreditation, 200 1 ). 
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Figure I - Course Evolution 

1995 
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The Project 

The project component 1s the core of the new course and the principal 

component for introducing experiential learning. It involves the entire class in one 

quality improvement project rather than having different groups pursue different 

projects. This choice was made in order to achieve control over the quality of the 

work, ensure a more homogeneous learning experience, and in an effort to tackle 

more demanding projects, which would benefit to external health care institutions. 

Didactic and practical considerations required an adaptation of the standard 

quality improvement approach. In order to achieve group sizes that are in accord 

with the recommended size for quality improvement circles (around 9 members), 

groups are fonned within the class of around 30 students. The assignment of 

individuals to the group is done randomly in order to avoid gross differences in the 

competency of the group, which tend to result from free association of students. The 

students are complemented by CQI group members from the workplace, in which the 

project takes place. Ideally these are fully active CQI group members. More often, 

though , they act as "experts" for the problem area and are available as consultants for 

the CQI group, where students take the make active role. These role differentiations 

are influenced by the circumstances of the project and are difficult to maintain in a 

standardized fashion that matches ideal perceptions. 

Different CQI groups are assigned to different phases of the project, such as 

problem definition, diagnostics, and remedial intervention. Both, random group 
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compos ition and assignment to successive project phases, are concessions to the 

didactic contex t, which contravene principles of CQI. 

We currentl y use 4 groups fo r 5 phases: 

I . Di scussion of problem area and proj ect scope involving the whole class, 

2. CQI group I : Problem Definiti on and Team Building, 

3. CQI group 2: Diagnosti cs I, 

4. CQI group 3: Diagnosti cs II , and 

5. CQI group 4 : Remedial Acti on. 

The emphasis on di agnosti cs is based on the experi ence and assumption of the 

instructor that thi s is the most criti cal phase. Note that there is no " impl ementation" 

phase. This was deemed to fa ll outside the availabl e time frame and competency and 

is therefore exempt from the responsibility of the students and left to the 

representati ves of the work place with whom we co ll aborate. 

The standard , fairl y detail ed course description, provided by the instructors of 

all courses in the School, is augmented by a detailed schedule for thi s course (see 

Tabl e I) . This fi xes the dates fo r lectures and their content, and those of project 

sessions, reporting sessions and guest lectures . Care is taken that the methods 

required for different phases of the proj ect can be covered prior to the project 

"Quality Circle" sessions, which might make use of it. 
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Date 1999 CQI Meth Team 

W-Se 8 C 
T-Sep 14 

W-Se p 15 4 Stage Approach; Proble m Defi nition; · nation Ac i ii 
Observation, lnte rview, 

Pro. ect O (PO): D 

1 4a 4b 
T-Oct 05 
W-Oct 06 l 4a 4b 
T-Oct 12 

W-Oct 13 

T-Oct 19 
W-Oct 20 
T-Oct 26 
W-Oct27 
T-Nov 02 
W-Nov03 
T-Nov 09 
W-Nov10 
T-Nov 16 

W-Nov17 
T-Nov 23 
W-Nov24 
T-Nov 30 
W-Dec 01 

P2: Selecting Problems & Team Buildin 

D ia nostic Techni ues & Va lida tion 
C2: Re ports & Critiques of P2 

Re medial lnterventions 
P3: Diagnostics 

Mana ement of C han e, H old in Ga ins 
C3: Re ports & Critiques of P3 

G ues t lecture: Linda Birdsall : Ql Team & Technolo Assessment 
READJNG BREAK 

G ues t lecture: Christine Penney: Q ua lity Imp rovement, the CCHSA 
a nd Accreditation in Ca nada 

P4: Remedial Action 

M. Cam bell: Dan e rs in the Practice ofTQJ /CQM in Health 
C4: Reports & Critiques of P4 

Q ues tions for Exa m, Course Eva lu ation 
Final Summary Presentation 

Table I- A sample class schedule 

2 

2 

3 

3 

4 

4 

(CQI= CQI group, Meth= methodology-critiquing groups, Team: Teamwork critiquing groups 

A= Instructional lectures , B= Project work, C= Guest lectures) 

3a 

3a 

la 

]a 

2a 

2a 

The work is scheduled in such a way that each group has at least a week 

between a "Quality Circle" session and the previous and subsequent reporting 

sessions (Table I) . In thi s way, each group has at least a week for preparation of their 

"Quality Circle" sess ion , and another fo r preparation of their report. In practice, 

groups tend to start prepaiing their "Quality Circle" sessions before the reporting 

3b 

3b 

lb 

lb 

2b 

2b 



sess ion of the previous gro up, e.g ., by doi ng research on appropriate methods, by the 

co ll ection of material or by co ll ecting informati on from stakeholders. Likewise, 

involvement often continues beyond the report date, e.g., in the form of modification 

of a submitted work or provision of advice for subsequent groups. 

In a newer attempt to improve the course deli very, an impo11ant part of the 

work is done in one "Quality Ci rcle" session during scheduled clas time, i. e. , within 

a 90-minute time frame. All classmates observe the work of the "Quality Circle". 

For less obtrusive observation, work is done in an observation room. The rest of the 

class observes from an adj acent room through a one-way mirror and with the aid of 

two remotely controll ed video cameras and two video monitors. In thi s way the 

perception of being observed is reduced for the project group. 

Figure 2- CQI group in observation room 

Around the table are three students and to the fa r ri ght a representative from a health 
care instituti on. 

Figure 2 shows one of the CQ I di scu sion sessions in the observati on room. 

Around the table are three students and to the right a representative of a health care 
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institution, which is the subject of probl em fo r the CQI project. The refl ecti on in the 

background and to the right result fro m the one-way mirrors hiding the cameras and 

the rest of the cl ass. 

Figure 3- CQI group class presentation 

One of the other gro ups is charged with critiquing the CQI group 's teamwork 

and their selection and correct appli cati on of methods. Care is taken that groups are 

not critiquing the same group by which they were previously critiqued. The resulting 

team and methods critiques are presented with the report of the results of the 

con esponding CQI group . 

All work is subsequentl y presented in class and documented in written reports 

(F igure 3). Three reports result fo r each project sess ion: CQI project report , team 

critique and methods critique. The project work , presentations in class, and written 

reports are critiqued in writing and graded by the instructor. Grading is done 

independentl y of the students' assessments. A ll written output is made available to 
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the whole class on a LAN server. The students' output as well as written assessment 

from previous years is also made available. 

The work of the CQI group during the quality circle session, and the 

presentations in class are video recorded. The video records are available to the class 

for review and analysis. These videos are also used fo r the production of edited video 

materi al to be used as an instructional aid in class and as an instructional aid for 

delivery of the course by di stance education (see below) . 

711E Health Information Science 
~-= Health Care Quality Improvement Project 

© School of /-lea/ti, lllformation Science, 2000 
(last Update: 26 Marci, 2001) 

■ 

0 Tho Project 
◊Critique 
0 Project Report 
0 Ml!thod Critique Report 
0 Team Crit ique Report 

0 Tho Proj ect 
0Critique 
0 Project Report 
O Molhod Crit iqu<l Report 
0 Team Critique Report 

0 The Project 
0Critiquo 
0 Project Report 
0 Method Criliquc Report 
Oroam Critique Roport 

0 Project Report 

• 

0TheProjcct 
Ocritiquo 

0 Method Critique Report 
0 Toam Crit ique Roport 

Figure 4- CD-ROM/Website Table of contents. 

Clicking on the hyperlinks will lead to explanatory text with video clips and reports 

(see attached CD-ROM). 
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As previously stated, the project is the main component of the new approach. 

The course delivery reli es on the avail ability of a suitable (preferably health care 

related) real world project, which is di ffi cult to procure. This is because the health 

care quality improvement project has to meet a number of rather stringent criteri a: 

I . It has to be a project of interest to a health care institution. Since the 

University of Victori a does not include a health care or health sciences 

faculty, the co ll aborating health care institutions, are external to the 

uni versity. 

2. The scheduling of the project must be compatible with the schedul ing of the 

course, which is cmTentl y placed in the fa ll tenn , September to December of 

every year. 

3. The project can neither be too trivial, nor too complex fo r the students 

involved. 

4. The work of the students must get the consent of all stakeholders involved. 

5. Ideally, there should be organization 's willingness to make personnel 

available to parti cipate in the project. 

The selection of projects is therefore primarily opportuni sti c. It initiall y 

proved difficult to find coll aboration from health care institutions. So the fi rst four 

CQI projects were tackling problems within the School rather than in external health 

care institutions. The proj ects conducted so far, have addressed improvement of the 

fo llowing problems and processes: 

I . The placement of students in Co-op work tenns within the School. 

2. The quality of teaching at the School. 
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3. The management of work load in courses within the School. 

4. The electronic communication among students, staff and faculty within the 

School. 

5. The high incidence of musculo-skeletal injuries in nurses aides in regional long­

tenn care facilities. 

6. The documentation of services for billing purposes m regional long-term care 

faci lities. 

The project 's characteristics are difficult to meet, so it is possible that there is 

no project available, and the course would have to be taught without a project. Since 

the students in the course produce ample written output, it becomes possible to use 

output of previous courses as a substitute for a real project. For instance the choice of 

methods and some aspects of team collaboration can be assessed on the basis of 

written output produced by previous projects. This has been done twice in the case of 

students who had to take the course in distance mode. Based on the assessment of the 

course instructor, according to the grades achieved by the students, and according to 

the evaluative comments, it was reasonably effective (Moehr, 1998-2000). Since the 

introduction of video recording of the proj ect sessions, it became further possible to 

use video-recorded material from previous group sess ions as a more realistic 

substitute for a project. Furthennore, this material is suitable as substitute for a 

project in class as well as in di stance mode. This approach was taken in the course of 

a distance mode student during the academic year of 2000-2001. Again, all measures 

of success were very positive (see below). 
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Another problem of the course is the initi ati on of acti ve wo rk by students. 

According to the instructor, students sometimes thought they were required to "role 

play" rather than apply themselves to dete1mining a real solution to a real prob lem 

(Moehr, 1998-2000). Students do not necessarily know how to prepare or what to 

prepare for; therefore, it is highly desirable to provide examples. Again , these can be 

taken from the materi al recorded during previous courses . In 1999, fo r example, thi s 

has been done based on the materi al co llected in 1998 and in 2000 on the basis of 

material from I 999. 
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Review of literature 

Partl- Learning theories 

The spectrum of learning theories 
There are many theori es about learning. Two extremes of are represented by 

behaviori sm and constructi vism. These are discussed in more detail below. 

Behaviorism 
Among the theorists associated with behaviori sm are J.B. Watson, E. L 

Thorndike, and B.F Skinner (Forrester & Noel, 200 I). Thorndike believed that 

learning happens gradually as a result of establi shment of successful responses to a 

stimulus (Thorndike, 1971 ). Traditional teaching is mainly influenced by behaviorism 

(Forrester & Noel, 2001). Other examples of behaviori st influence are "the use of 

exams to measure behavior of learning and the use of rewards and punishment in the 

school system" (Forrester & Noel, 2001). 

Don Tapscott in hi s book "growing up digital" addresses behaviori sm in a 

different way: "Broadcast Learning", which is based on instruction in which a teacher 

( or expert) transmits or broadcasts the infonnation to the acti ve memory of the 

students (Tapscott, 1998). The broadcast media are lecture, textbooks and 

assignments, which are "one-way, centralized, and with an emphasis on predefined 

structures that will work the best fo r the mass audience" . The broadcast approach has 

been the major approach in teacher-centered education, which goes back a long time 

(Tapscott, 1998). 

From a behaviori st point of view, Computer Assisted Instruction (CAI) is a 

"prominent tool" for teaching. In simple terms, CAI presents the learner with a 

problem or question and assesses the response given by the learner. Depending on the 
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assessment, the next problem or further explanation or instructions are provided. The 

question is acting as the stimulus, which makes the user to give an answer, and the 

user gets the results, which may be a reward (FoJTester & Noel , 200 I). 

Constructivism 
The constructivist theory of learning introduces a different paradigm that 

emphasizes learners' ability and motivation to construct learning (FoJTester & Noel , 

200 I). Famous theorists in constructivism are John Dewey, Lev Vygotsky, Jean 

Piaget, and Seymour Papert (FoJTester & Noel, 200 I). The principles of constructivist 

pedagogy are summarized in four principles by Jacquelin and Martin Brooks"(Brooks 

& Brooks, 1993): 

I . Posing problem of emerging relevance to students. 

2. Structuring learning around a primary concept. 

3. Seeking and valuing students points of view. 

4. Adapting cuJTiculum to address students' suppositions. 

Introduction of digital media to the education area has the potential to 

facilitate the change from the behaviorist approach to the constructivist approach 

(Tapscott, 1998). 

A comparison between the hvo paradigms 
Tapscott believes that by using digital media, educators and students can shift to an 

interactive active learning environment. Through this shift he believes there are a 

number of changes: "from instruction to construction and discovery", "from teacher 
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centered to learner centered", and "from one-size-fits-all to customized learning" 

(Tapscott, 1998). 

Jacqueline and Martin Brooks point out the following difference between the 

traditional (behaviorist) and the constructivist classrooms: 

In a constructivist classroom the pursuit of questions is valued, while a fixed 

curriculum is valued in a traditional classroom. The activities in a traditional 

classroom are mainly based on the textbook . In a constructivist classroom these 

activities based on the resources which are more flexible than a textbook and based 

on the subject of the activity and could be changed by the students. In a traditional 

classroom in order to validate learning the teacher looks for the correct answer while 

in a constructive classroom the "students' point of view" is more important. In a 

traditional classroom the emphasis is on individual work. The constructivist 

classroom encourages group work (Brooks & Brooks, 1993). 

Part 2- Technology support for teaching 

Instructional technology 
Educational technology involves different people, procedures, ideas and 

devices in a complex and integrated process to devise, implement and manage 

problems in the area .of human learning. The meaning of technology is beyond 

hardware. In other words, any reliable technique or method for engaging learning 

could be considered as technology (Ely & Plomp, 1996). 
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Use of Internet/CO-ROM in support of teaching 

Technology should not onl y be used as a deli very vehicl e, but also as a tool 

fo r engaging learners, fac ilitating thinking, knowledge construction, and representing 

learners' ideas. Technology can facilitate the process of learning by doing and 

defining "a safe, contro ll abl e problem space fo r tudent thinking" (Jonassen, Peck, & 

Wilson, 1999). It is important to remember that " the aim of educati on is not 

technology, ra ther technology is a too l to fac ilitate the learning process" (Jonassen et 

al. , 1999). 

C. J. Bonk ( 1998) has investi gated poss ible use of the Internet in traditional 

courses. He introduced a ten-l evel model to integrate traditi onal courses and the 

Internet. 

At the first fi ve levels, in Bonk 's opinion, the Internet acts as an infonnation 

source or a pl ace to share resources and is not the major component of a course. At 

level 6 and 7 students get grades acco rding to their work on the Internet. At the last 

three levels the Intern et pl ays a centra l ro le within the course. The di fference between 

the last three levels is based on the locati on of the students or institutions. These are 

the ten levels: 

Level I- Marketing/sy ll abi via the Internet. 

Level 2- Student explorati on of the Internet resources. 

Level 3- Student-generated resources publi shed on the Internet. 

Level 4- Course resources on the web. 

Level 5- ' Repurposed ' Internet resources. 

Level 6- Substanti ve and graded web acti viti es. 
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Level 7- Course acti vities ex tending beyond class and on the Internet. 

Level 8- Web as an alternati ve deli very mechani sm fo r on-campus students. 

Level 9- Entire course on the Internet fo r students located in di fferent locations. 

Level I 0- Course fit s within larger programmati c Internet initiati ve (Bonk, 1998). 

Obviously, the Bonk ' s model can support behav iorist as well as constructivist 

approaches. 

Steps for transferring course material to CD-ROM/Internet 

T. King ( 1998) has proposed different steps to prepare "polymedia-teaching" . 

materi als fo r use in Internet/C D-ROM based courses (King, 1998). The fo llowing is a 

brief review of her work: 

Model selection 

Model selection ts the first and most important step; it is equivalent to 

strategic planning in an organi zation. Model selection identifi es activiti es and tools 

that are needed in the preparation of course material. It is important to clari fy the 

purpose of using the multimedia fo r the teaching approach. 

Content and material selection 

This step is the main fac tor fo r success of an Internet/CD-ROM based course. 

Transferring fro m a traditional to a technology-supported course is not simply a 

matter of changing the fo nnat of materi al to digitized or electronic deli verable media. 

It is a matter of designing a new course fo r a new approach based on the traditional 
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course. The model selecti on and the purpose of the course have a direct influence on 

the contents. lt is important to consider the aud ience of the course as one of the 

factors in the materi al selecti on. ln some cases, it is useful to get input from the 

audience regardi ng what they would like to see in the teaching materi al. 

Media construction/preparation 

Text 

Text should be changed to a standard electronic fo mrnt. One possible option is 

word processor compatible fil es, whi ch is preferable if a limited amount of text is 

presented. The most desirabl e fo rmats are web browser compatible pages (e.g. Hyper 

Text Markup Language (HTML) or Portabl e Data Fonnat (PDF). Choice of color, 

text size, and li nking obj ects through the hypertex t are other factors , which may affect 

the user sati sfaction/parti cipati on. 

Images 

The ori ginal materi al usually contains black and white images. These images 

should be scanned and whenever possible co lor fill ed using image processing 

software. For new materi al, it is highly recommended to create full color and highly 

detail ed images and add them to the HTML pages. 

Video/ Animation 

Motion pictures in addition to still images offer a fu rther complement to 

teaching mate1ia l. Connecti on speed or user 's bandwidth may be a big issue fo r using 

video on the Internet. Currentl y the best availabl e technology fo r video delivery is 

streaming. lt brings the possibility of using longer videos with littl e or no download 

delay. 
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If video materi al is previously recorded , there are usuall y a few changes 

necessary: editing and adding effects, noise filtering, and color or image correcti on. 
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Methods 

Technology support for the HCOI course 

Use of educational aids such as overhead, blackboard and genera l-purpose 

technology such a telephone and email were part of initial attempts to support 

teaching quality improvement in the HCQI course. The metamorphosis of the old to 

the new approach and the addition of the proj ect component to the course created new 

problems, which enti ced us to use new techniques for improvement of the project 

component. Use of observation room, reco rding of CQl sessions, and offering of 

recorded videotapes fo r preview, were part of attempts of improvement. 

In the latest approach fo r furth er improvement our goals for technology support of 

the HCQI course include: 

I. To develop video clips that can be offered as streaming video or via CD-ROM 

and can be used: ( a) as a model fo r fu ture classes, or (b) a a basis fo r 

problems to be so lved in the absence of a project and for di stance education. 

2. Development of project related texts from existing student reports and 

critiques, and instructor feedback. 

Both approaches are in support of the proj ect as the central new component of the 

course. 

Description of setting and participants 

To run thi s project, we needed computer-based teaching materi al to use in the 

classroom. 
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A collecti on of the video clips co ll ected in previous reali zati on of the course 

was transfen-ed into digital fo nnat. Related info rmati ve text and questions fo r fu1i her 

di scussion were added to the cli ps and organi zed into several web pages with links to 

these clips. These clips demonstrate previous students' performance in proj ect work 

and in presentation, thereby setting a benchmark for perfonnance fo r cun-ent students. 

To reduce the effects of bandwidth limitati on, the first version of the materi al has 

been organized both on a CD-ROM (for users with slower Internet connecti ons) and 

on an Internet server. It has been used during the last offerin g of the course during the 

year 2000. Students were exposed to good examples of performance to emulate as 

role models. Strategies that were not as effecti ve are used as exampl es of approaches 

one should avoid. 

The author had himself taken the course in the Fall of 1999, and attended the 

use of the materi al in the realization of the course in 2000 as an external observer. His 

experi ences were helpful during the process of editing and choosing video clips for 

the new complementary electronic materi al. 
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Partl-Constructive components 
The idea of using multimedia in computer-a ided education started in the earl y 

90's when CD-ROM was introduced in the marketplace. The spread of the Internet 

brought the idea of using multimedia in Internet-based educati onal offerings. 

Multimedia includes text, audio, graphics, video and animation . T he need fo r 

downloading multimedia components, which are usuall y bi g files , limited the use of 

these important tools in network based training mate1i al. Progress in the networking 

technology and specificall y the use of streaming technology opened a new era in the 

delivery of multimedia instruction via the Internet. 

In order to make deli verable materi al, analog recordings of video and aud io 

have to be digitized. Digital recording media (e.g. di gi tal camera, digital recorders) 

are avai lable, but streaming technology does not yet support such input . This is 

accompli shed through specialized hardware devices, which are now ava il able for 

personal computers. 

For the work at the School of HIS we chose the following components: 

I . Digital and analog cameras. 

2. Osprey I 00® capture card . 

3. Real Prod ucer® software. 

4. Adobe Premiere® 5. 1 video editing software. 

5. A Windows NT®-based Pentium II I® platfonn. 

One of the important advantages of video streaming or CD-ROM based video 

is the eliminati on of downloading. 
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A combination of streaming technology and new compression methods has 

added the ability to deli ver longer video clips such as lectures or presentations on the 

Internet/CD-ROM . 1t is also useful fo r live deli very of video or audio. Unfortunately 

it is not yet an interacti ve solution for live lecture deli very on the Internet since the 

current streaming technology too ls are similar to radio/TV broadcasting. 

Encoding (Video 
Caoture) Station 

Figure 5- A simple video capturing setup 

Video Files 

Recorded or Live 
Video source 
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Figure 5 shows a schematic picture of a video capturing station. ln order to 

make a stream of video/audio it should be changed to a deliverable digital fonnat. For 

example Rea!Media® is a system, which uses a highly compressed fomrnt to make 

streamable media. 

Figure 6- Osprey® I 00 capturing card 

Figure 6 shows a picture of Osprey 100®, which is the industry's de facto 

standard for many providers of video content. It is the selected card by Real Networks 

and Microsoft. It enables software encoders of both companies to produce high 

quality video (ViewCast Corporation, 2000). 

The streamable media can be sent to a streaming server, which supports 

different video streams simultaneously for different users. The ability of server 

hardware and software is an important issue in streaming technology. Another 

important factor is having different streaming media according to users' network 
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F. igure 7- Schemati c streaming server setup 
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connecti ons. It will give the user the freedom of choice between better quali ty and 

higher speed depending on the bandwidth of the users' Internet connections. Fi gure 7 

depicts a schemati c setup of a streaming server. 

Model selection 
Among the ten levels of Internet integrati on fo r deli very of a traditional 

course, a mi xture of leve l 3, 4 and 5 seem appropri ate to improve the HCQI course. 

At level 3 students' output is posted on the Internet. At level 4, Internet resources and 

students' resources such as lecture notes, PowerPoint® presentati ons, etc., are made 

ava il abl e on the Internet. At level 5, students' work is posted on the Internet fo r use of 

other students (but not fo r all the Internet users). The effort was to make the material 

as interacti ve as possible and make the students think criti call y. Most of the efforts to 

improve the HCQI course since 1995 has been done in order to make it more student 

centered and shi ft part of the responsibilities to students and make the instructor more 

as a fac ilitator. 

Content and material selection 
A selection of video clips and printed output from previous classes, demonstrating 

"good" as well as "poor" examples of 

I . Preparatio n 

2. Methods selecti on 

3. Group interaction 

4 . Critiquing, and 

5. Presentati on in class 
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was prepared and provided with context to serve as an example, or a a substitute for 

a project observed in the real world in order to exercise methods and team work 

critiquing. 

Media construction/preparation 
Summary of development efforts 
The activities fo r development of material for this course included editing of 

reports , review of all video records and selection of scenes for instructional purposes. 

Ed iting and formatting of the reports took about 20 hours of an editor 's time. 

Enforcing stricter standards for reports can reduce this effort in the future. Preparation 

of the video editing requ ired approximately two months during which approximately 

I 00 hours were spent for reviewing literature, and vendors' material and ordering and 

installing hardware and software. Twenty hours of recorded videos were reviewed 

several times to identify appropriate video scenes ( I 00 hours). The editing of the 

selected scenes took approximately 150-200 hours. Development of the HTML pages 

fo r the CD-ROM and the web server proceeded through several iterations, totaling 

another 150 hours approximately. 

Routine work of thi s kind would be more economical because the learning 

period could be eliminated, although a certain amo unt of ongoing research would be 

required . 

In the present exercise it was a great advantage that the author and editor had 

participated as a student in the class effort that had been recorded. 

In the meantime, another student who had not been part of the class and who 

therefore required an orientation with the material , has edited one of the four phases 

of the subsequent class. This effort amounted to I 00 hours. lt can therefore be safely 
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as urned that the total effort under routine cond ition would be in the order of 400 

hours for a proj ect of thi s type. 

CD-ROM based material 
For a variety of reasons we decided to choose CD-ROM as our main method 

of deli very of material. These included: unreli ab le Internet connection, which is most 

of the time out of control of the users or the University personnel, low bandwidth of 

users' Internet access, and the fac t that the streaming server at the Uni versity is under 

development. In fact the cunent streaming server can only handle twenty-five 

concunent streams and it is extremely slow. Fortunately the size of our site was less 

than the capacity of a CD-ROM. Each group of students as well as interested 

individual students was given a copy of the C D-ROM . (see attached CD-ROM). 

Part 2- Analytic components 

Evaluation techniques 
Evaluation has been described as a too l that provides feedback for continuous 

improvement. This part describes different techniques for collecting infonnation in 

order to evaluate the instructional process. According to the primary sources of 

infonnation, the techniques are in three different categories: Jnfo1mation from 

tudents, infonnati on from colleagues and inforn1a tion from the instructor (Newby, 

1996). Jn our approach, we decided to use the students and the instructor as our 

pnmary sources of information and we left information from co ll eagues for the 

future . 
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Rationale 
Study of the effects of the introducti on of the new technology to cl assroom on 

students' perfo m1 ance and learning is an important factor for effecti ve usage of 

instructional technology. Inves ti gating Students' ex peri ences with technology makes 

it possible to have a better understanding of results of our new teaching approach. 

Thi s requires qualitati ve and quantitati ve methods. 

Our approach includes: 

I. evaluation of the subjecti ve experi ence of the students, on the basis of written 

narrati ves and responses to questi ons and observation of their video recordings 

and researcher's notes 

2. evaluati on of the perfo nnance of the students by instructor, and 

3. self evaluation by the instructor 

Sample 
To have a better understanding of students' opinion we used the whole cl ass 

as our sample. There were 29 students in our class. We also included one distance 

education student in our study sample. The di stance education student was not 

presented with the questi onnaire but invited to comment in free tex t regarding the 

learning experi ence with a considerate three-page letter. 

Information from students 
I . Marks: Instructors mainl y base their evaluati on on different kinds of written or 

oral tests. Seeking the help of another person in the evaluation of students' 

knowl edge would make the results more reli able (Newby, 1996). The method of 

evaluati on, fo r example obj ective or subj ecti ve approach, influences the result of 
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the evaluation. We also reviewed students' marks over the course of different 

years of deli very of the HCQI course. 

2. Questionnaire and comments: Time limitations made us to do onl y a "test run" or 

experiment in which a small group of students were exposed to the new 

technique before large-scale usage. Although not necessari ly able to assess all 

possible effects of a new approach, it is ab le to serve as a direct test of a 

hypothesis and helps to identi fy potent ial probl ems in the instruction method 

(Newby, 1996). We used the Internet/CD-ROM based material in our class 

during the fa ll of 2000 to explore students' ex peri ences, and assessed this 

experience using a questionnaire (see appendix A). The questionnaire consists of 

19 questions. The first 9 questions concerning our use of the technology and were 

devised by the author, they were then discussed with the supervisor and fe llow 

students and modifi ed as indicated by the responses. A three point Likert-scale 

was chosen to categori ze the answer options in order to decrease the effort for 

respondents. The second part of the questionnaire included IO questions covering 

biographical, ability and personality characteristi cs taken from the publications of 

Doyle (Doyle, 1983). 

Information from instructor 
At the School of Health Info rmati on Science of the University of Victoria, 

instructors are routinely required to provide a self-assessment of their teaching. This 

includes a review of the courses' goals, obj ecti ves and instructional approaches, as 

well as their perceived effects, and implemented as well as anti cipated or 

recommended changes to the course. The self-assessments provided by Dr. Moehr the 
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current instructor of HINF460 the HCQI course, are the basis of the infonnation from 

the instructor used here. 

Instructors review different avai lable instruction materials, as well as their 

previous work to identify best choices for their new approach. A comprehensive 

preview helps to understand which part of the material is useful to gain the specific 

goals in the process of teaching and learning. (Newby, 1996) Instructors also can 

think about the instruction material and try to identify different areas, which need 

special attention or improvement. It happens both during and after implementation of 

instruction techniques. An instructor may try to adjust the new approach during the 

period of observation (Newby, 1996). Instructors also observe students ' interaction 

and perfonnance and based on their observation instructors can evaluate themselves. 

Human subject protection 

All students in 1999 and 2000 class have signed a fom1 for being videotaped 

(see Appendix C). Because the evaluation was considered consistent with the usual 

practice of anonymous evaluation of the courses at the University of Victoria 

(University of Victoria, 2000), we received a waiver for ethical review from the 

ethical review committee at UVic. In order to keep students' confidentiality, all the 

assigned grades had been removed before being made available for this study. 
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Results 

Part 1- Experiences with technology 

Using new technology gives the researchers new experiences about the strengths and 

weaknesses of each technology. Providing this infonnation could be helpful for other 

researchers who are working in the same field. The following part discusses the 

researcher 's experiences in choosing and implementing the hardware and software 

used in this study. 

Hardware 

I-Computer system: Choosing an appropriate computer system in the fast changing 

environment of hardware industry is not so easy. After several weeks of research and 

consultation a Windows NT®-based 500 MHz Pentium® III was chosen for the 

project. Because Windows 2000® didn't support some of the hardware at that time, 

Windows NT® was the appropriate operating system. The system was equipped with 

a fast SCSI I hard drive with I OOOOrpm for the best capturing speed. Because of the 

budget limitations the hard drive capacity was only IO GB which was a problem for 

1 " Acronym for Small Computer System Interface. Pronounced "scuzzy," SCSI is a parallel interface 
standard used by Apple Macintosh computers, PCs, and many UNIX systems for attaching periphera l 
devices to computers. Nearly all Apple Macintosh computers, excluding onl y the earli est Macs and the 
recent iMac, come with a SCSI port for attaching devices such as disk drives and printers. SCSI 
interfaces provide for faster data transmission rates (up to 80 megabytes per second) thai standard 
serial and paralle l ports ."(INT Media Group Incorporated, 200 I) 
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capturing longer video clips. A fast graphic accelerator with 32MB of memory and 

AGP 1 interface was chosen. 

2-Capture card: As mentioned before Osprey® I 00 was chosen as the capture card. 

Some of the reasons for choosing this card are as follows: 

It was the recommended capture card by most companies. 

The price was reasonable. 

Another project with the same capture card had been successfully finished the TV 

services at UVic. 

Software 

I- Video editing: For video capture and editing Adobe Premiere® 5.1 was chosen. 

Adobe Premiere® perfectly fulfilled our needs since it has a user friendly 

interface and it has a wide range of capabilities which in fact we didn't use many 

of those for this project. While capturing there is no way to monitor the process of 

capturing. An extra monitor or TV set is needed to control the input video. During 

the project, for an unknown reason we were not able to capture more than 5 

minutes. We reinstalled the program and in another attempt we reinstalled the 

whole operating system but didn't help. One possibility is conflict between 

different programs. In conclusion, Adobe Premiere® seems to be a good choice 

for low budget video editing for a professional quality. 

1 "Accelera ted Graphics Port is an interface specification that enables 3-D graphics to display quickly 
on ordinary personal computers . AGP is an interface desigred to convey 3-D images (for example, 
from Web sites or CD-ROMs) much more quickly and smoothly than is possible today on any 
computer other than an expensive graphics workstation.'{TechTarget.com Inc. , I 999) 
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2- Video compress ion/ Video Streaming: fo r thi s proj ect as mentioned before 

RealNetworks® products was used. First reason fo r thi s choice was the 

avail ability of a RealN etworks streaming server® at Uvic. In order to put the 

video clips on the Internet, having a video-streaming server is essenti al. But that 

was not the only reason. In fact RealNetworks® offers the most compressed fo rm 

of video compress ion software which was also useful for the purpose of CD-ROM 

version of the web site. The avail ability of demo version with most of the 

complete version options was another reason fo r thi s choice. The downside effects 

of using demo software were the lack of techni cal support and expi ration of demo 

versions and the need to downloading the software again. 

3- Web page design: A combination of HTML coding and Netscape® Composer was 

used at the beginning of the project. HTML coding like any other programming 

language takes more time but the programmer has the freedom of choice. 

Netscape® c omposer has the basic options to build a web page. The program 

interface is easy to fo llow and it is fas ter than HTML coding. Some minor coding 

is needed while using Composer since it doesn ' t keep the relati ve links to the 

actual web si te. It keeps all the links to the computer that is originall y the web 

page built. Later in the project Macromedia® Fireworks® and Dreamweaver® 

were chosen as substitutes. Fireworks® is a high quality graphi c program 

designed for web page publishing and building amazing pictures and graphic 

effects. Dreamweaver® is the complement program to manage web sites and 

building professional web pages. Both programs were helpful to build high 

quality web pages in a short time. Since they have many (sometime complex) 
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capabilities the learning time was long and sometimes the manuals are not 

helpful. T utori al programs were not as helpful as they promised. 
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Part 2- Evaluation results 

Information from the students 

I. Students' marks: The fo llowing tabl e shows average grades students' achieved in 

their project work during 1997-2000. 

1997 SPRING 98 FALL 98 1999 2000 

Group 1 84.67 91 .67 86.00 79.17 

Group 2 79.33 84.50 92.83 84.00 

Group 3 83.00 88.17 83.67 86.67 

Group 4 85.67 90.17 92.17 83.17 

Average 83. 17 88.63 88.67 83.25 

Table 2- Students' marks 

As the table shows, there is no signifi cant di fference in students' marks in several 

years. 

85.83 

92.17 

78.00 

85.17 

85 .29 

2. Questionnaire results: The questionnaire that was used to collect students' 

responses is shown in Appendix A. Out of 29 class parti cipants 24 students (83%) 

fill ed out the questionnaire; among questionnai re respondents 37.5% were female 

students. 71 % of respondents were between 20-24, and the rest were 25-40 years 

old . 70 % of parti cipants were in their third year of study and 25% in the fourth 

year. Table 3 shows the di stribution of answers obtained in the first part of the 

questionnaire (Appendix A): 
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Question* Agree No Opinion Disagree No Answer 

CD/Internet-based Video material met students' 62.5% 29.2% 0 8.3% 

need for proj ect completion 

CD/Internet-based Video materi al led students 25% 33.3% 37.5% 4.2% 

to wrong choices 

CD/Internet-based Video material nanowed 37 .5% 37.5% 20.8% 4.2% 

students' perspective of availab le methods 

CD/Internet-based Video material was helpful 70.8% 20.8% 8.3% 0 
for preparation of observation room CQI 

sess ions 

CD/Internet-based Video materi al improved 54.2% 33.3% 8.3% 4.2% 

students' learning in the course 

The VHS video tapes were helpfu l for 50% 37.5% 8.3% 4.2% 

preparation of class presentation 

Watching the observation room VHS tapes 62.5% 20.8% 12.5% 4.2% 

improved students ' learning in the course 

The new approach of using VHS and 70.8% 20.8% 4.2% 4.2% 

CD/Jntem et based video was useful and 

improved students' learning 

The printed output from last year was usefu l for 79.2% 16.8% 4.2% 0 
students' work 

Table 3- Questionnaire results 

(*For exact formu lations of questions consult appendix A) 

Our questionnaire probes for positive as well as negative effects of the 

Internet/CD-ROM based components that we had i_ntrod uced in attempt to support the 

project work. The results summari zed in table 3 show that while there were 

substantial positive effects- as an ti cipated and intended- there were also some effects 

that one would want to avoid. 

As the first row of the table shows, none of the participants were m 

disagreement with the positive effects of CD-ROM/I nternet based video materi al for 
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project completion. In fact, 62.5% were in agreement about positive influence of CD­

ROM/Internet based video for their project preparation. The majority of students 

agreed that the video material on the CD-ROM/Internet helped them in their project 

(62.5%), in the preparation for the observation room sessions (70.8%) and , in general, 

improved their learning in the course (54.2%). Only 8.3% of students disagreed with 

the CD-ROM/Internet based mate1ial having a positive effect on their learning. The 

same pattern surfaced, with a little lower agreement, for VHS material , i.e. the 

unedited video recordings produced during the current project. Only half of the 

students found the VHS video recordings helpful for preparation of class 

presentations; however, 62.5% find VHS recordings helpful in their learning. It is 

notewo11hy, however, that 25% of students believed that the edited CD-ROM video 

material gave them a wrong example. But obviously the majority of participants 

either disagreed with this effect or had no opinion. Another important aspect is that 

37.5% of the students believed that the video material narrowed down their 

perspective. 70.8% of students believed that the new approach was useful and 

improved their learning in the course. Finally the usefulness of printed material was 

also confinned by almost 80% of students. 

Tables 4 to 9 show the data collected through the second pai1 of the 

questionnaire. Based on table 4 , the majority of self repo11ed class grades (75%) are 

in the A's and B 's range. Most of the students were expecting to be awarded grades 

similar to those they received in other academic studies (75%); in contrast, almost 

21 % of the students believed that they would get a better grade than in other courses, 

none expected a lower grade. 
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Students 
Typical Grades 

Grade expectation 

Almost all 
A's 

8.3% 

Mostly A's & 
B' s 

75% 

Mostly B 's & 
C's 

12.5% 

Table 4- Students' typical grades 

Mostl y C's & Not answered 
lower 

0 4.2% 

Higher than usual About the same as Lower than usual Not answered 
usual 

20.8% 75% 0 4.2% 

Table 5- Students' expectation about their grades 

Tables 6 to 8 depict students' attitudes when things are "out of control", their 

attitudes towards the HINF program, and how they describe themselves. 

V ery Uncomfo11able Comfo11able Very comfortable 
u ncomfortable 

Students' attitude 
when things are 16.7% 41.7% 37.5% 4.2% 
"out of control" 

Table 6- Students' attitudes when things in life are "out of control" 

According to table 6, almost 58% of students experienced unconifortable 

feelings when things in life are "out of control", while almost 42% consider 

theirselves to be at ease in such situations. 
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Very nega tive Negative Posi ti ve Very positive 

Students ' overa ll 
feeling about 0 8.3% 54.2% 37.5% 
HINF 

Table 7- Students' overall feeling about the school 

Based on the Infonnation in table 7 the majority of students (91.7%) had a 

positive attitude about the School of Health Information Science and/or the program 

they were enrolled in. 

Student l enjoy school ; I find school I'm very I hate pressure; No answer 
describing I'm persistent boring, futil e; I energetic, a I try to avoid 
themselves and want to do prefer to be by "driver"; I confrontations. 

my bes t. myself. enjoy pressure. 

58.3% 8.3% 20.8% 8.3% 4.2% 

Table 8- students' personal description 

Table 8 depicts that the majority of students is either enjoy the School (58.3 %) 

or perceive themselves as enjoying pressure, as a driver and as energetic (20.8%). 

Further statistical analysis of the data has been done. Due to the small sample size, 

however, the results of these analyses were statistically inconclusive. 

3- Students' comments: Students' comments showed that their first impression of 

having access to video materials both in VHS and digital was really positive. They 

believed that most of the video material was described in printed material , but they 

found the course more interesting by having the video clips available. This was 

particularly pronounced in the case of students taking the course by distant mode. 

They believe the videos helped to "understand exactly why certain methodologies 

worked and how others didn't". One of the benefits of video material over text 
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material was perceived to be the "thorough explanation as to why something is or 

isn't working in just a few seconds". One student commented that "watching fellow 

classmates actually working through a problem is much more enjoyable than reading 

about it, and much more memorable". Looking back, the students said they remember 

the contents of video material more than the written text. They mentioned in order to 

answer the questions about the video clips they have to watch them repeatedly, which 

contributed to solid memorization. From the distance learning student's comments it 

seems the video material was very important factor to facilitate learning. 

Information from the instructor 

According to the course instructor's self-evaluations during 1998-2000, _the 

new approach has made significant improvements to the HCQI course. Regarding the 

method of delivery, the instructor believes that the project part of the course works 

optimally and students have a great learning opportunity in the project and develop 

appropriate skills. Moreover, the use of the observation room with video recording of 

the project sessions and observation of classmates through one-way mirror was 

perceived as very valuable. The instructor thought that the observed students 

appreciated the removal of the pressure to "perform". The instructor also believed 

that the students particularly appreciated the video recordings and the opportunity to 

go back over previous sessions. 

The instructor also expected that having the critiques available on the server 

was beneficial to the success of the course, and that the evaluation covers the course 

adequately and the students get ample and detailed feedback. 
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Overall , from instructor 's point of view, the majority of the students seemed to 

appreciate the intense learning opportunity, and had expressed the feeling that they 

gained mastery of the subject with the new approach in the course. 
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Discussion 

Limitations of the study 

The research methods m our study are subjective ones including 

questionnaire, students and instructor 's comments. Our study covers onl y the project 

portion of the course and improvement of students' performance in their project. For 

a better understanding of students' learning, the study would ideally have had to 

cover all acti vities in the course and the influence of instructional technology on each 

of those acti vities. Thi s was not done because of the three months time constra int to 

conduct and eva luate the stud y. For the same reason and due to the research settings 

and size of the class our sample number was not large enough to conduct further 

analyti c stati stical studi es. Also, using a questionnaire with open-ended questions or 

interviews would be benefi cial to gather more qualitative data. These limitations 

could be overcome in future studies. 

General consideration 

The experienti al learning in the Health Care Quality Improvement course is 

provided by the project and the way it is conducted, i.e., the concentration on one 

project, and the environment of students not only in the execution of the project but 

also in the critiquing of other students' perfonnance in thi s context. The role of the 

technology explored is to support these experienti al learning approaches. This is 

therefore the context in which the questions addressed in thi s thesis have to be seen. 
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Question 1- How do Internet/CD-ROM based resources impact the students' 

perforn1ance in their proj ect? 

Our findin gs in course eva luation, students' comments and instructor 's self­

evaluation seem to support that the new approach, with use of edited video clips 

presented in context, has improved the deli very of the HCQI course. Use of video in 

both unedited VHS and edited digital form at helped students in doing their project 

and improved their perfo rmance. 

However video examples may 111 some cases have reduced the critical 

thinking process among students and narrowed their choices. In some other cases, 

some groups have adopted examples, which ori ginally had been chosen as examples 

fo r sub-optimal approaches, in their project acti vity without modifi cation. 

The data also shows that the effects of the Internet/CD-ROM materi al on 

students' proj ect work and learning were perceived more positively than the unedited 

VHS recordings . This could be the result of greater ease of use of digital video on 

readil y available computers in several computer labs at the University as compared to 

normal VHS video recordings fo r which a VCR is required (and there are not many 

labs availabl e). Another fac tor may be that digital video clips were selected 

purposefull y to give specific examples of good or bad approaches to QI and with 

some text to provide context and ori entation whereas the raw VHS recordings were 

lacking these improvements. 

The importance of text references should not be overlooked. According to 

students' evaluations and comments, they found the written text output of previous 
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years very helpfu l to pl an and perform their proj ects or in preparation fo r their 

repo11s. 

Although several studies showed that gender and years spent in post 

secondary school are unrelated to students' evaluation, there seems to be some 

exceptions (Doyle, 1975). A number of studies suggest that more advanced students 

tend to evaluate more favorab le than the others (Costin, Greenough, & Menges, 

197 1 ). The reasons could be their abil ity to recognize better instruction or 

desensitizati on to poor instruction (Doyle, 1983). Our fi nding fi ts into thi s pattern 

since the majority of students are in their third and fourth year of study (95%). 

Students' grade expectation could also influence their evaluation (Doyle, 

1983) . Our findi ngs showed the same pat tern . Almost all students (except one 

unanswered) expect to get the same or higher marks than in other courses. This might 

result in more favorabl e evaluation of the course. 

Stud ies by Moen and Doyle have subsequentl y shown that students who have 

a positive orientati on towards their educational institution tend to evaluate their 

instructor more positively than the students wi th a negative orientation (Doyle, 1983). 

Our study showed that the majority of students (almost 92%) had posi tive attitudes 

towards the School and its program. Again this may explain part of the overall 

positi ve evaluation. 
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Question Agree No Opinion Disagree No Answer 

CD/Internet-based Video material 25% 33 .3% 37.5% 4.2% 

led students to wrong examples 

Comfortable w ith things ge tting out of 2 3 4 
control 22.2% 33.3% 44.4% 
Uncomfortable with things getting out 4 5 5 
of control 28 .6% 35.7% 35.7% 

CD/Internet-based Video material 37.5% 37.2% 20.8% 4.2% 

narrowed students' perspective of 

available methods 

Comfortable with things getting out o f 3 3 3 
control 33.3% 33 .3% 33.3% 
Uncomfortable w ith things getting out 6 6 2 
of control 42 .9% 42.9% 14.3 

Table 9-Distribution of students' assessments of the value of video material by their 

attitude towards things getting "out of control". 

Table 9 shows the breakdown of students' perception of the value of examples 

presented on video as an orientation for their work. As noted previously, almost 40% 

of students had perceived that the examples on video narrowed down their 

perspective, and 25% had expressed that the examples led them to wrong choices. 

The table breaks these answers down by the students' attitude towards "things being 

out of control." Although the data show no stati stically significant differences----due 

to the small sample size- there is a slight suggestion that those who are 

uncomfortable when "things are out of control" are also more susceptible to getting 

confused by video material. This impression warrants further analysis and if 

confirmed, should be taken into consideration in further work on technology support 

for teaching. 

In conclusion we believe video examples are really helpful both to facilitate 

students ' perfonnance and learning; however, one has to carefully balance theoretical 
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instruction and video exampl es in order to prevent limiting students or confusing 

them into imitating bad exampl es instead of good ones. 

Question 2- What are the main effects (positive or negati ve) of technology 

support for HINF460 course? 

The results of the questionnaire and students' comments revealed some 

positive and negati ve effects of the new approach. Most of the students beli eved that 

the new approach helped them to prepare and perfonn their proj ect. However, there 

were some cases that the chosen examples directed them into the wrong choice. The 

other negati ve effect was narrowing down the students' points of view and limitation 

of critical thinking. These findin gs are onl y the effects on the proj ect part of the 

course. Further investigation on the impact of the new approach on other components 

of the course and students' learning in general are needed to be done. 

Question 3-What are the effects of Internet/CD-ROM based materi als for 

di stance education participants? 

Both student 's comments and the instructor 's self evaluation showed that 

Internet/CD-ROM based materi al particularly digital video helped the di stance 

educators to have a better understanding of written materi al. These findings are 

simi lar to other researcher in the 60's (Schramm, 1967), which showed the 

instructional television, which can serve as an effi cient "tool of learning" has a 

positive effect on students' learning. Although our findings showed thi s positive 

effect, furth er investi gation with more participants required to confirm thi s finding. 
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Compliance with seven principles for good practice in teaching 

Question 4- How does the cun-ent method of deli very of H INF460 meet the 

characteristics of the best practices of teaching? 

In March 1987, the American Association for Higher Education (AAHE) 1 

Bulletin first published "Seven Principles for Good Practice in Undergraduate 

Education." That document was followed by a "Seven Principles Faculty Inventory 

and an Institutional Inventory" (1989) and by a "Student Inventory" (1990). The 

Principles, created by Art Chickeri ng with help from hi gher education colleagues, 

AAHE, and the Education Commission of the States (ECS)2, distilled findings from 

decades of research on the undergraduate experience, which are now used very 

widely (Chickering & Ehrmann, 1994). These principles are: 

I . Good practice encourages contacts between students and faculty 

2. Good practice develops reciprocity and cooperation among students 

3. Good practice uses active learning techniques 

4. Good practice gives prompt feedback 

5. Good practice emphasizes time on task 

6. Good practice communicates high expectations 

7. Good practice respects di verse tal ents and ways of learning 

1 The American Association for Higher Education (AAHE) "envisions a higher education enterprise 
that he lps all Americans achieve the deep, lifelong learn ing they need to grow as individuals , 
pai1icipate in the democratic process, and succeed in a global economy. ' tThe American Association 
for Higher Education, 2001) 
2 "The Education Commission of the States (ECS) is a national, nonprofit organization that helps 
governors, legis lators, state education offic ials and others identify, deve lop and implement policies to 
improve student learn ing at all levels. 

The miss ion of the Education Commiss ion of the States is to help state leaders identify, develop and 
implement public policy for education that addresses cun-ent and future needs of a learning 
society. "(The Education Commiss ion of the States , 200 I) 
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The current approach has been over the past two years implemented to 

improve the quality of the teaching process in the HCQI course. lt is therefore of 

interest to ascertain to what extent the new approach complies with Chickering and 

Ehrman's Seven Principles of Good Teaching. 

The usage of a list server in the School of HINF improves students' 

communication with their instructor is in accordance with the first Principle: "Good 

practice encourages contacts between students and faculty." A number of list servers 

have been established for the course, which allows every student to send questions, 

comments or requests to the instructor or classmates. Class notes or any other 

comments by instructor are posted within 24 hours to the course li st, which makes 

them available to all students. On the other hand, it seems that using a bull etin board 

might have also been helpful. In this mode the questions remain on the board till the 

end of the semester, allowing an easier way to review all the questions and 

discussions around them. 

The focus of group work, which is addressing a real life Quality Improvement 

project and the mutual peer critiquing, guarantees interaction among students. This 

satisfies the second Principle of good practice: "Good practice develops reciprocity 

and cooperation among students." A problem with group work is that it is hard to 

evaluate each individual in the group. So if a member of the group produces better 

work, everybody benefits of that member. Changing the method of group selection in 

a way that balances strengths or weaknesses in each group could solve this, e.g. , by 

assuring that verbal or writing ability are similarly represented in every group. This is 

worth considering in the future but may be difficult to attain. Another way to deal 
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with this problem might be to increase the weight of individual contributions. This is, 

however; hard to achieve, given the basic construction and goal of the course. The 

advantage that some students pulled by benefiting from their classmates is also 

balanced by the fact that most other courses place heavy emphasis on individual 

achievement. The confirmation of good practices may therefore contribute an optimal 

compromise. 

The third Principle of good practice deals with active methods of learning 

("Good practice uses active learning techniques"), which is the core of the HCQI 

course. Collaborative methods, such as group work , discussion/brainstorming 

sessions, group presentation and peer critiquing of the work of students, are all 

different methods of active learning which are currently used in the HCQI course. 

Students get feedback on their work from the instructor and from their 

classmates. All of the reports and feedback with the exception of the actual mark 

awarded are posted on the list server for the course in effort to assist the students 

improve their performance for the next step of the project. This satisfies the fourth 

Principle of good practice:" Good practice gives prompt feedback". Having a more 

sophisticated marking approach and use of some objective methods as well as 

students' critiques in evaluation might further improve compliance with the fourth 

principle. Examples could be the approaches that are now available for automated 

checking for plagiarism. Some thought should be involved in this kind of 

possibilities. 

During the course, students are expected to work independently and deal with 

the problem the same way they would in real life. Students gain a lot of experience in 
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dealing with rea l li fe situations: They gain cri tical thinking skill s during the problem 

solving and when critiquing their cl assmates; they use their communication skill s to 

co ll ect related data or perform interviews with people who may or may not compl y; 

they also develop teamwork and presentati on skill s, in accordance to the seventh 

Principle of good practi ce: "Good practi ce respects diverse talents and ways of 

learning." 

We beli eve that the chosen teaching approach enables students to adjust their 

learning process in a way that is compatible with their needs. They not onl y are free 

to choose their approach to solve the problem and free to use any kind of useful ideas 

fo r their project, report or critique, but they are also able to take on roles that serve 

the purpose of the group best. 

In addition, technology support in the HCQI course could be used fo r different 

presentati on of material to sati sfy different learning styles. Thi s is a worthwhile 

consideration fo r fu ture deli very of the course. 

Conclusion 

Out of the vast number of technologies that are candidates fo r the 

improvement of learning, this study fo cuses on the CD-ROM/Internet as the main 

medium to deli ver examples and pose problems related to group problem solving in a 

course on Health Care Quality Improvement. 

Instructors or designers of technology-based courses should always keep in mind that 

technology itself couldn ' t solve learning problems; rather, the course design should 
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facilitate the learning process through the available technology. Technology is only a 

tool to further the goal of education. 

We can summarize our findings as follow: 

I . Our study shows that the chosen approach for technology support is a posi tive 

improvement for the course. 

2. The video material , and particularly digital video material , provide very strong 

examples and seem to be recalled better than traditional lecture mode. 

3. The new approach seems to be suitable for distance delivery of the course. 

4. We should exercise caution with the selection of material and the manner and 

context in which it is presented in order to prevent undesirable effects such as 

the adoption of ineffective approaches simply because they are recalled better 

than appropriate ones for which examples may not (yet) be available. 

5. The chosen teaching approach for the HCQI course improves its compatibility 

with Chickering and Ehnnan's Seven Principles of Good Practice in 

Teaching. 

These results are a good basis for further improvement of the course and more 

comprehensive long-tenn evaluations. 

The experience also shows that small pilot projects like this one are desirable 

when introducing new technologies into teaching and learning endeavors because 

unintended side effects do occur and the degrees of freedom are rather large. A well­

evaluated pilot project allows identifying shortcomings early and avoiding them when 

moving to a larger scale application. 
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It is also noteworthy that several other projects benefited in the meantime 

from the experience gained. For instance, two conferences were videotaped and a set 

of CD-ROMs published (reference). As well a number of other teaching events have 

been recorded and are made available for use in teaching on campus and off campus 

(HEALNet, 2000; IMIA WG4, 2000). 

These are all positive side effects indirectly related to the effort undertaken 

here. These positive effects complement the CD-ROM and the publications and 

communications which resulted from this project (Berenji, Moehr , & Green, 2001 ; 

Berenji & Moehr, 2000; Berenji, Moehr, & Green, 2001). 

Future research 

Time and budget were two important factors in our project. Spending more 

time and having a bigger sample and spending more time on the evaluation method 

are helpful to have a better understanding of effectiveness of educational 

technologies. 

Using other instructors and colleagues' input can improve the evaluation 

method. 

Having more distance education students is also another important goal for 

future studies. 

Emerging technologies and improvements in networking and Internet 

connections will bring new questions about the effects of these changes on education 

and particularly on teaching health infonnatics. 
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Appendix A- Questionnaire 

HI F 460- Instructi onal Technology Eva luati on, Fa ll 2000 1 

This questionnaire is part of our effort to improve H INF 460 by using new 
technology . Thank you for yo ur parti cipati on. 

I . T he Video material on C D ROM/Web met my needs in the completion of my 
project. 
Agree D Disagree D No Opinion D 

2. The Video materi al on CDROM/Web led me to imitate examples that turned out 
to be wrong. 
Agree D Di sagree D No Opinion D 

3. The Video materi al on CD ROM/Web nan-owed my perspecti ve of ava il abl e 
methods. 
Agree D Disagree D No Opinion D 

4. The Video materi al on C D ROM/Web was helpful fo r preparati on of the CQI 
sessions in observati on room. 
Agree D Disagree D No Opinion D 

5. The Video materi al on CDROM/Web i1~roved my learning in the course. 
Agree D Disagree D No Opinion LJ 

6. The video materi al from the observati on room (VHS Tapes) was helpful in my 
preparation fo r the presentations in cl ass. 
Agree D Disagree D o Opinion D 

7. Watching the observation room video tapes (VH S Tapes) improved my learning 
in the course. 
Agree D Disagree D No Opinion D 

8. Overall , the new approach of using videos on CD ROM/Web and VHS tapes was 
useful and improved my learning in the course. 
Agree D Disagree D No Opinion D 

9. The printed output from last year was useful fo r my work . 
Agree D Disagree D No Opinion D 

1 Second part of the questionnaire adopted from: Doyle, K. 0 . (1983). Evalua ting 
Teaching. Lexington, Mass.: LexingtonBooks 

62 



To have a better understanding of students' interaction with new technology, we 
wo uld like some personal infonn ation. Thi s infonnati on will remain anonymous and 
confidenti al. 

I 0. My age is: Under 20 20-24 25-40 Over 40 

11. I am: Female Male 

12. In which year in HIS are you? 

Third Fifth or more Graduate 

Fourth Unclass ified 

13. Which of the fo llowing best describes your typical grades? 

Almost all A's Mostl y B 's and C's 

Mostl y A's and B 's Mostl y C's or lower 

14. What grade do you expect to receive in thi s course? 

Higher than I usuall y get 

About the same as 1 usuall y get 

Lower than I usuall y get 

15. How do you feel when things are getting out of control in yo ur life? 

Very Uncomfortable Comfortable 

Uncomfortable Very Comfortable 

16. How would you summarize your overall fee lings toward HJNF? 

Very Negati ve 

Negati ve 

Positive 

Very Positive 
17. From the fo llowing statements choose the one that best describes yo u: 

I enjoy school; I 'm persistent and want to do my best. 

I find school boring, futil e; I prefer to be by myself. 

I 'm very energeti c, a "driver"; I enjoy pressure. 

I hate pressure; I try to avoid confrontations. 

18. I learn best when: (choose one answer) 

the teacher provides the info rmation and 1 fi gure out the main connecting themes 
on my own. 
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The teacher explains the major themes and I study the info nnation on my own. 

19. I learn best when the task is to: 
(Pl ease rank these answers from 1-5 with l = best, 2 = next best, etc.) 
__ show an idea can be applied to an actual situation. 
__ master a set of concrete facts or a body of infonnation . 
__ closely examine abstract ideas and theories. 
__ understand basic principl es about a subj ect. 
__ put together several di ffering ideas into a theory that makes sense to me. 
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Appendix 8-Course outline 

Time and Place: 

SCHOOL OF HEALTH JNFORMATJON SCJENCE 
HJNF 460 - (1.5 units) 

Health Care Quality Improvement 
F 1999 

Lectures and Projec t Meetings: Tue. and Wed., 4:30 - 6:00 pm HSD A264 

65 



The work of a ll groups wi ll be reported in a ,-v ritte n repor t and presented to the class during a 
subsequent sess ion. Each s tudent will have an oppo rtunity to serve on a CQI-TEAM, and 
to co ntribute to e ithe r a repo rt each on meth odo logy o r team performa nce of a CQI­
TEAM. The gro up repo rts w ill be graded as part of the s tudents ' eva luatio n. Class 
me mbe rs will be s upplied with a ll reports including the ins tructor's assess ment (except 
grades) via a se rve r. The ma teria l may be made availab le to later classes as exa mple and 
as a bas is for exerc ises. 

C) Case Illustrations 
Gues t lec tures by quality improvement practitioners a nd case studies from the lite rature 
will provide a link to the rea l world and serve to put the theories and the students' own 
practical experience into perspective. The experience of the projec t exercise in Section B) 
and of the case illu s trations in Section C) wi ll be assessed in the Final exa m in addition to 
the contents of Section A). 

Course Goal: 
To e nable the s tudent to initiate and conduct hea lth quality improvement projects . 

Course objectives: 
Upon successfully comple ting this course the s tudents wi ll be able to: 

1. Describe and expla in the philosophy of Continuous Qua li ty Improvement and Total Quality 
Management. 

2. Describe, critically selec t and apply methods of proble m identification, selection and 
a nalysis . 

3. Selec t and monitor a pproaches to re medial action. 
4. Describe alternatives for the es tablishment of Quality Improvement Teams, and function 

effective ly as a member of such teams. 

Evaluation: 
The grade of the course is based on a Quality Improvement Team (CQI-TEAM) report, two 

assess ments of another gro up, and the fina l examination. The CQI-TEAM reports are parts of the 
overa ll QI project and form the basis of the work of subsequent groups. The assessments will 
address the m ethodology and team performance of a s tudent group acting as CQI-TEAM. Since 
the grades for methods assess ment and tea m assessment tend to diffe r systematically, and 
s tude nts ca n only do one or the other, the average grade achieved for the task not done by a 
given student will serve as a factor for the evaluation (see below). The final exa mina tion will 
includ e fac tu a l qu estions of the co urse material covered in part A and comprehension/ judgment 
exercises in which the s tudent wi ll have to draw on the practical experience in part B) and the 
case presentations and gues t lectures presented in part C) . 

The weights assigned to the eva luation components are: 

CQI-TEA M Project 
Group work Assessment 

Team 
Methodo logy 

Written Report 
Oral Presentation 

20% 

33% 

33% 

33% 

50 % 

50 % 
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Methodology Critique 20% 

Written report 50% 

Oral presenta ti on 50% 

Tea m Pe rformance Critique 20% 

Written report 50% 
O ral presentation 50% 

Group Projec ts: 60% 

Fina l: 40% 
GRADING SCHEME: 

N umerical Letter 
Marks Grade GP 
90 - 100 A+ 9 
85- 89 A 8 
80 - 84 A- 7 
75- 79 B+ 6 
70- 74 B 5 
65 - 69 B- 4 
60 - 64 C+ 3 
55 - 59 C 2 
50 - 54 D 1 

IF GRADES ARE POSTED, TH EY WILL BE POSTED WITH THE FULL STUDENT 
NUMBER, IN N UM ERICAL ORDER. STUDENTS' NAMES WILL BE STRIPPED FROM THE 
LIST. ANY STUDENT NOT WISHING TO H A VE THEIR MARKS POSTED MUST NOTIFY 
TH E INSTRUCTOR IN WRITING PRIOR TO THE FIRST EXAM. 

Students missing more than the equiva lent of one week of classes without legitimate reason are 
subject to debarment of w riting the fina l exa m. (Refer to calendar.) 

A ll laboratory and / or class assignments mu st be completed and both the mid-term and final 
exa ms w ritten in order to pass the course. Laboratory and/or class assignments handed in late 
w ill normally be given a mark of O but must be completed to pass the course. The mid-term 
exa mina tion will include lec ture and reading material to the date of the exam. The final 
examination will cover a ll of the course material. 

Any ass ignmen ts submitfed on disk MUST be sca nned fo r computer viruses using the current 
detection software p rov ided in the HSD Computing Facili ty IMMEDIATELY PRIOR TO 
SUB MISSION TO THE INSTRUCTOR. Any ass ignments submitted conta ining a virus w ill be 
considered late, and w ill be g iven a mark of zero. 

Students in the program are ex pected to recognize the va lue of bac king up important computer 
files. Hardware and / or softw are failures or disasters will not, consequently, be accepted as valid 
reasons for miss ing or la te ass ignments. 

In o rder to pass a course, s tud ents must pass the final exa m and have a cumulative pass mark in 
the term 's labora tory and ass ignment work. The final exam of students with missing 
assignments w ill not be ma rked until a ll work has been turned in . No assignment will be 
accepted after fi ve working days from the las t day of classes. All such ass ignments w ill be 
considered late unless other a rrangemen ts have been made w ith the instructor. 
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Relevant Journals and Books 
Students are encouraged to do their own litera ture resea rch us ing the reso urces available 

at the Un ivers ity libra ry. 
A number of publications are ava ilable on reserve reading in the library, including: 

Ga ucher, E.J., Coffey, R.J.: Total Quality in H ea lth Care. From Theory to Practice. (San Francisco, 
Jossey Bass Publishe rs, 1993) 

Leebov, W., Ersoz, C J.: The Hea lth Ca re Manager's Guide to Continu ous Quality Improvement. 
(American H os pita l Publishing, 1991) 

Wilson, C.R.M .: Hospita l-Wide Quality Assurance (Toronto: W.B. Sa unders, ] 987) 

Brown, S.A.: (Sca rborough, Ont.: Prentice Hall Canada, 1992) 

In addition students will find it very useful to peruse the material from HINF460/s98 available 
on the School's web site a t: 
http://a203-d9.his. uvic.ca / hiscours/ h460/ cqi-s98.htm 

Required Text 
Berwick, D.M., Godfrey, A.B., Roessner, J. : Curing hea lth Care: New Stra tegies for Quality 
Improve ment. 
A Report on the Nationa l Demons tra tion Project on Quality Improvement in Health Ca re. (San 
Francisco: Jossey Bass, 1991) ISBN 1-55542-294-2 
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Date 1999 

W-Se 8 
T-Sep 14 
W-Sep 15 

T-Oct 05 

W-Oct 06 
T-Oct 12 
W-Oct 13 
T-Oct 19 
W-Oct 20 
T-Oct 26 
W-Oct27 
T-N ov 02 
W-N ov03 
T-Nov 09 

W-N ov10 

T-N ov 16 

W-N ov1 7 
T-Nov 23 

W-N ov24 
T-N ov 30 
W-Dec 01 

Definitio ns, His to r ➔ QA, CQI, TQM in Hea lth 
4 Stage Approach; Problem Definition; Info rmation Acq uisition: 
Observa tio n, Interv iew, Q ues tio nnaire Crea tive Techn i ues 

Tea m work 
Pl: Identifying & Selecting Problems 
D ia nas ties, Anal tic Techni ues 
Cl: Reports & Critiques of Pl 

PFDs, Ishikawa diagra mming, Pa re to diagra mming 

P2: Selecting Problems & Team Building 
Dia nos tic Techni ues & Valid ation 
C2: Reports & Critiques of P2 
Remedia l Interventions 

C3: Reports & Critiques of P3 

Guest lecture: Linda Birdsall : QI Team & Technology 
Assessment 
R EA DIN G BR EA K 
Gues t lec ture: Christine Penney: Q uali ty Improvement, the CCHSA 
a nd Accredita tion in Canada 
P4: Remedial Action 

M. Campbell : Dangers in the Practice of TQI / CQM in 
Health 
C4: Reports & Critiques of P4 
Questions fo r Exa m, Course Evalua tion 
Final Summary Presentation 

CQI Meth Team 

1 4a 4b 

1 4a 4b 

2 3a 3b 

2 3a 3b 

3 la lb 

3 l a lb 

4 2a 2b 

4 2a 2b 
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Appendix C- Agreement for Video taping form 

Name: ----------

I agree to my being video-recorded during lectures or work 
sessions in the context of HINF 460 F99 

Signature Date 
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