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	Summary


This document proposes the establishment of a basic predoctoral dental informatics curriculum. This curriculum recognizes the growing importance of computer application in dentistry, and builds on the selective "Dental Informatics" that has been offered for the past several years.

The current proposal describes two required courses. "Introduction to Computing" will introduce students to basics of computers and the most common computer applications. The suggested timing of this course is early in the curriculum. The skills acquired through this course will be immediately useful in other parts of the curricu​lum. Basic computer skills will help students use computer-aided instruction software in the basic sciences. Wordprocessing skills will be useful for assignments that involve writing. Library and lit​erature research skills can contribute in any discipline.

The second course, "Dental Informatics," concentrates on using computers in the dental office and should be offered in the junior or senior year. Topics include components and functions of practice management programs, computer based oral health records, digital imaging, and buying and managing computer systems. The course will also focus on emerging clinical applications that will be vital to the delivery of dental care in the 21st century. The course will de​liver education in a rapidly evolving field when students need it most: shortly before they graduate.

These two courses constitute the core of a predoctoral curriculum in dental informatics. We currently have the necessary faculty and staff resources to offer these courses. A third course about selected com​puter applications was proposed in the Academic Computing Plan of May 1992. Its implementation will have to wait until additional faculty resources are available. The school is also in the process of developing a postdoctoral degree program in dental informatics. Thus, efforts at the undergraduate level can feed directly into a graduate program.
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	Introduction


This document proposes the establishment of a basic predoctoral dental informatics curriculum at Temple University School of Dentistry. The application of computer technology in dental practice has expanded to a point where it is a necessity that dental students acquire comprehensive skills. As of 1994, 62% of all dental prac​tices in the U.S. were equipped with a computer. Chances are better than one in two that each of our graduates will work in a dental of​fice that uses computers. With the growing use not only of adminis​trative but clinical applications, the computer will be as indispens​able as the handpiece in the dental practice in the future. (For addi​tional background information, please review the attached article "Dental Informatics: The Case for Formalizing this New Discipline in Dentistry" (Appendix I)).

Nationwide, Temple is among the leaders in providing education in dental informatics to its students. Many universities offer at least a selective in computer application, but most do not offer the breadth and depth of instruction that is necessary for students to gain full understanding and competence. Very few schools offer two or three courses in dental informatics. In January 1995, Temple established the first discussion list for dental students on the internet worldwide. After only one week, 180 participants from 20 institutions and 7 countries had subscribed to the list. Discussions on the list spanned a wide variety of topics, such as dental instruments, requirements for degrees at various institutions, clinical cases, and issues of es​tablishing a practice. Lists like these will become a premier infor​mation resource in exchanging information and ideas with col​leagues around the world.
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	Current course offerings


The Department of Operative Dentistry currently offers a one-credit selective to the junior and senior class under the direction of Drs. Titus Schleyer and Dan Boston. The selective encompasses fourteen lectures and lab sessions which provide a comprehensive if abridged overview of dental informatics. A syllabus (Appendix II) is at​tached.

As of 1/23/1995, 103 students were enrolled in this course. This en​rollment demonstrates the high level of interest that students have in learning about computers. After only three sessions, the response of individual students has been very positive. Appendix III contains selected electronic mail messages from students after the third week of class.

The selective at this time in the curriculum conveys information to students when they need it most, i. e. shortly before they graduate. The current mix of lectures and lab session provides a good balance between theoretical and practical training, and breaks down barriers to successful computer use.

Unfortunately, the course is too short to cover many topics in ade​quate detail. The course structure demonstrates the attempt to cover all important topics, but does so at the expense of depth of educa​tion. In the computer lab sessions, the inadequacy of the one-hour time slot becomes apparent. While it is very easy to cover substan​tial material in one hour in the lecture hall, it is very difficult in a lab environment in which 20 students should always be at the same point in the practical exercise. In addition, while it is appropriate to teach students about using computers in dental practice in the junior and senior year, it is untimely to convey basic computer skills. These skills should be taught much earlier in the curriculum since we increasingly expect students to rely on them. For example, stu​dents receive paper or case writing assignments without having been trained how to use a computer (e. g. in the treatment planning course taught by Dr. Greg Fox). The increased use of computer-aided in​struction, especially in preclinical subjects, requires a basic level of computer literacy. Finally, literature searches on Medline, clinical computer applications, and the Clinical Management System require specialized computer skills.
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	Proposed predoctoral dental informatics cur​riculum


This document proposes the establishment of two required courses in dental informatics to remedy this situation for the near future. The first course, "Introduction to Computing," is designed to teach basic computer skills early in the curriculum, while the second course, "Dental Informatics," will cover topics relevant to using computers in a dental practice. A third course on selected topics of computer application was proposed in the Academic Computing Plan of 1992 (see Appendix IV), but may have to wait until additional faculty re​sources for teaching dental informatics are available. This course could initially be given as a selective. 

This proposal is intended as a first step in the development of a comprehensive predoctoral dental informatics curriculum at Temple. Dental informatics will grow in importance in the delivery of dental care, and Temple should move to the forefront in implementing a dental informatics curriculum. The predoctoral dental informatics curriculum could lead directly into a postgraduate curriculum of dental informatics, which is under development (preliminary pro​posal attached as Appendix V). Postdoctoral dental informatics would build on the competencies taught to predoctoral students, and offer several areas of concentration, such as clinical information systems, instructional technology, or computer applications in clini​cal care.
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	Proposed required courses


1.
Introduction to Computing

1.1
Educational outcomes

"Introduction to Computing" will develop the following competen​cies:

•
understand the basic components of computer systems, and be able to describe how hardware and software combine into func​tional systems

•
know the most commonly used computer types, and which types of applications they are most suitable for

•
be able to operate computers using state-of-the-art operating systems, and perform routine tasks associated with computer use, such as data backup and information organization and man​agement

•
use electronic mail to communicate with fellow students, faculty at Temple Dental School, and colleagues around the world

•
participate in dentally-related internet discussion lists such as the dentistry mailing list, the dental list for students (DENTST-L), and newsgroups such as sci.med.dentistry

•
be able to write letters and papers using standard wordprocess​ing programs

•
use electronic spreadsheets to calculate, aggregate, analyze, and present numerical data

•
be able to search Medline for literature articles pertaining to any medical or dental subject

•
be able to search library catalogs of Temple University, the University of Pennsylvania, Jefferson University, and other uni​versities in Pennsylvania for journal articles or books

•
use generic graphics software to develop graphs and illustra​tions, and acquire, analyze, and manipulate digital images

•
use advanced internet browser programs to locate and retrieve textual and graphical information on the internet

1.2
Rationale

"Introduction to Computing" is intended to teach students computer skills that are widely applicable during their education and profes​sional life. While computer literacy of incoming students is gradu​ally rising, even basic knowledge about computers is far from uni​versal. Temple Dental School should attempt to correct this knowl​edge deficit as early as possible, thus enabling all students to use in​formation technology productively and evening out imbalances that are created by differences due to prior education. 

This course will provide the opportunity to students to become trained and proficient in using computers early in their career, be​fore they miss any and all educational opportunities to become competent in the educational setting. Computer skills provide far reaching opportunities for improving all aspects of the predoctoral curriculum:

•
Currently, 75,000 articles are published weekly in the biomedi​cal literature. In the face of this knowledge avalanche, it be​comes impossible for practitioners to stay current in the fields that they are expected to be competent in. Dental schools should educate students to become "information-seekers," i. e. to be able to locate and retrieve information when it is needed.

•
Electronic communication can add another dimension to stu​dent-teacher interaction. Busy faculty and student schedules of​ten delay contact and information exchange, with potential negative results. Electronic mail provides an instant avenue of communication to any or all participants. Furthermore, elec​tronic mail contacts can be processed in a batch during times when it is most convenient. Assignments can be posted and re​ceived electronically.

•
The growing use of computer aided instruction (CAI) software requires basic computer skills that most students lack. At Temple, CAI software use is mainly concentrated in the basic sciences, but the school is actively working on acquiring or de​veloping clinical CAI applications.

•
Enhanced computer skills provide an opportunity for faculty to offer more challenging and sophisticated assignments. Professional case presentations, essays, and literature reviews are some educational assignments that are possible through computer instruction and available computing resources. Seminars become more useful if they can draw on advanced in​formation research skills of students.

•
Early development of computer skills breaks down barriers and opens up new career opportunities for our graduates. Computer skills are very important in many professions, and may give our graduates an edge over those from other dental schools. Not only do these skills translate into improved abilities in managing a dental practice and delivering care, but they create new oppor​tunities in which dentistry and computers are more closely inte​grated. Students will become more interested in careers such as in dental informatics or health administration, which take com​puter application to new levels.

1.3
Timing

Option 1: freshman year

Offering the course in the freshman year would enable students to learn about computers at the earliest opportunity. Students would be accustomed to use computers from day one, and lectures in the freshman year could build on these skills immediately. Weekly ses​sions provide the opportunity for students to reinforce learned ma​terial between sessions. Furthermore, the course would not occupy the full length of a semester. The major disadvantage is that the freshman curriculum is already considered too crowded and over​loaded. Thus, other demands may detract from the time that students are able to spend on this course.

Option 2: summer session between freshman and sophomore year

This period may be less demanding in terms of other time con​straints than the freshman year. However, a full year of their educa​tion will go by until students acquire computer skills. The resultant benefits are thus only available from this point in time onward.

1.4
Length

Eight 2 1/2 hour sessions (1 1/2 credit course)

1.5
List of sessions

(all sessions are hands-on in the Computer Lab):

Computer Basics: This session will introduce students to compo​nents of microcomputers, the functionality of operating systems, and basic operations on computers.

Electronic mail: This session will introduce students to sending and receiving electronic mail within the dental school as well as around the world on the internet.

Internet discussion lists: In this session, students will subscribe to an internet discussion list and learn about participating in electronic discussions.

Wordprocessing: This session will introduce students to preparing documents, such as letters, papers, or case presentations with a wordprocessing program.

Electronic spreadsheets: This session will teach students how to enter information into electronic spreadsheets, perform calculations, and analyze and present the results.

Literature/library catalog searches: This session will introduce students to locating and retrieving literature citations and abstracts on Medline, the largest database on citations for the biomedical lit​erature. Additionally,  students will search library catalogs of sev​eral local and regional biomedical libraries, such as the Temple HSC Libraries, the library at the University of Pennsylvania, Jefferson University Library, and others.

Graphics applications: This session will introduce students to us​ing graphics applications to develop illustrations and to work with digital images on the computer.

Internet information browsers: This session teaches students how to use internet browsers to locate information on the internet. The information may be textual or graphical, and include video or audio components.

1.6
Resources

Hardware and software:

This course would require 25 student workstations in the Computer Lab. The course could be taught five times a week to groups of about 25 students. Currently, 19 student workstations are available. 6 additional computers would have to be purchased. All necessary software is available, and additional licenses can be acquired at low cost. Required software includes: MS Word, MS Excel, terminal emulation software, Mail for Macintosh, Mosaic, and Aldus Superpaint.

Faculty:

Dr. Schleyer, staff from the HSC Library and Computer Services - HSC, and staff from the Computer Support Services Department of the Dental School could teach this course. Six of the nine sessions have already been developed. The three additional sessions would require one week of faculty time each for preparation. Updating all course materials yearly will require between two and four weeks of faculty time. Total contact time for the course is about 23 hours. About 46 hrs of non-contact time will be required to support the students in reinforcing the material. 1/2 FTE is the total time re​quirement for teaching and course preparation over a period of 10 weeks.

1.7
Grading system

Pass/fail

1.8
Evaluation

Student evaluation:

Student performance will be evaluated through assignments between classes. Attendance at 80% of total class sessions will be a require​ment for passing.

Course evaluation:

Students will evaluate the course through an evaluation sheet at the end of the course. The questionnaire will solicit information about the structure and content of lab sessions, the quality of facilities, the support by Computer Support Services staff, and areas which were inadequately or not addressed at all.

Teacher evaluation:

Students will evaluate teacher performance through a questionnaire. The questionnaire will solicit information such as preparedness of the teacher(s), ability to answer questions, accessibility outside the classroom, and other criteria.

Outcome evaluation:

Two measures will be available to assess the educational outcomes of this course. The first one is the number and nature of services re​quests that Computer Support Services receives from students who have had the course. A high number of service requests that show deficiencies in the use of basic computer applications would show which educational outcomes were not achieved. The second mea​sure is a survey of faculty who require that their students use some or all of the skills that were taught in "Introduction to Computing". If students had difficulties completing their assignments, possible shortfalls in the course design or content could be detected.

2. Dental Informatics

2.1
Educational outcomes

"Dental Informatics" will build on the educational outcomes achieved through the course "Introduction to Computing." Specifically, "Dental Informatics" will presuppose basic understand​ing of computer technology and proficiency in major computer ap​plications. The course will focus on the application of computers in the practice of dentistry and the management of the dental office. Students will develop the following competencies:

•
understand, describe, select, and use computer applications that support clinical dentistry, such as computerized charting, com​puter supported diagnosis and treatment planning, electronic clinical devices, and data analysis tools

•
understand and apply the concepts of the Computer-based Oral Health Record and their implications for patient care

•
describe functions in practice management that can be supported by computer technology, and select and use appropriate com​puter applications to perform these functions

•
evaluate practice management systems comparatively and de​velop a complete budget for computer systems purchases

•
use network-based information resources to support clinical practice, continued education, and communication with col​leagues and other members of the healthcare team

•
use information from practice management systems to perform quality assurance, cost analysis, and resource allocation in dental practice

•
identify areas suitable for decision support, research available applications, and select and use them

2.2
Rationale

The introduction of computer technology in dentistry has acceler​ated markedly in recent years, and few limits seem to exist for ap​plications that we have barely begun to imagine. Today, 62% of all dentists have a computer in their office (American Dental Association, unpublished data, 1994), but few of them use it for anything other than reimbursement and administrative functions. The rapid development of clinical applications, however, will make practical and comprehensive computer based oral health records a reality in the near future.

Computer application in clinical care has the potential to revolution​ize the way we deliver oral health care. Computerized patient records provide opportunities for data collection, decision support, outcome analysis, and quality assurance that are either not possible or not practical with today's methods. It is important that students receive education about computer applications in dentistry before they graduate. Once in the dental office, responsibility and contin​ued education for computer systems is mostly delegated to office staff. With the entry of computers into actual patient treatment, this is not acceptable anymore. Computers will become as indispensable to performing dentistry as the high-speed handpiece is today.

2.3
Timing

Option 1: junior year

The current selective "Dental Informatics" is offered both to the ju​nior and senior class. Teaching the class in the junior year will give students the opportunity to practice acquired skills using our Clinical Management System, parts of which are designed to be used by students. Due to the rapid rate of innovation, content deliv​ered in the junior year may not be as up to date as desired when stu​dents graduate.

Option 2: senior year

Curricular demands in the senior year may be less than in the junior year, and therefore present a time slot with the least impact on stu​dents. Content delivered in the senior year will be as up to date as possible, giving students information immediately useful after grad​uation.

2.4
Length

15 one hour sessions (1-credit course)

2.5
List of sessions

Overview of computer hardware and software: This session will review types and components of computers, general-purpose soft​ware, how to read computer ads, and trends in computer technology.

Overview of functions of practice management software: This session will introduce students to the various components and func​tions of practice management software, such as patient registration, scheduling, medical/dental history, treatment planning, day slips, treatment tracking, recall, and referrals.

The Computer-Based Oral Health Record: This session will in​troduce the concept of completely computerized patient records. 

Managing your practice with a practice management program (lecture): In this session, a practice management program will be demonstrated online to illustrate the content delivered in prior ses​sions.

Managing your practice with a practice management program (computer lab): Students will use a practice management program to perform some practice management functions, such as registering patients, entering transactions, and printing invoices.

Electronic charting programs (computer lab): This session will introduce students to clinical charting with a computer. If possible, students will use voice activated charting.

Using spreadsheets in your practice (computer lab): Students will learn how to use spreadsheets to perform data analysis on data provided through a practice management program.

Managing your practice with the computer: The practitioner's view: This session will feature a practicing dentist and his/her expe​riences in practice management with a computer.

Databases and online services: This session will teach concepts and uses of network-based databases and online services. Examples will be dental resources on the internet, the National Oral Health Clearinghouse, and Compuserve.

Literature searches on Medline: This session will review access​ing electronic literature databases and concentrate on access from private practice.

Images in dentistry: This session will introduce use and manipula​tion of digital images, digital radiography, and intraoral cameras.

How to buy hardware and software: This session will teach the basics of systems and vendor selection, consulting, product research, and budgeting.

Making sure your computer system works effectively: This ses​sion will focus on safeguarding the operation of computer systems in the office, and strategies to cope when things go wrong.

midterm exam
final exam
2.6
Resources

Hardware and software:

Hardware and software requirements are the same as for "Introduction to Computing." Additionally, practice management and charting software will be required. We usually receive this software from vendors at no charge.

Faculty:

Dr. Schleyer, Dr. Boston, staff from the HSC Library and Computer Services - HSC, and staff from the Computer Support Services Department of the Dental School could teach this course. Nine of the fifteen sessions have already been developed. The four addi​tional sessions would require one week of faculty time each for preparation. Exams will require about 3 days for preparation. Updating all course materials yearly will require between three and four weeks of faculty time. Total contact time for the course is about 16 hours. About 48 hrs of non-contact time will be required to sup​port the students in reinforcing the material. About 1/2 FTE is the total time requirement for teaching and course preparation over a period of 15 weeks.

2.7
Grading system

A - F

2.8
Evaluation

Student evaluation:

Student performance will be evaluated through assignments and two exams. Attendance at 80% of total class sessions will be a require​ment.

Course evaluation:

Students will evaluate the course through an evaluation sheet at the end of the course. The questionnaire will solicit information about the structure and content of lectures and lab sessions, the quality of facilities, the support by Computer Support Services staff, and areas which were inadequately or not addressed at all.

Teacher evaluation:

Students will evaluate teacher performance through a questionnaire. The questionnaire will solicit information such as preparedness of the teacher(s), ability to answer questions, accessibility outside the classroom, and other criteria.

Outcome evaluation:

The annual senior survey can be used to evaluate outcomes for the course. Appropriate questions regarding the course could be added.

