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This catalogue of quality criteria for electronic publications in medicine was elaborated by the working group "CBT" of the German Society of Medical Informatics, Biometry and Epidemiology (GMDS). Itis the result of the authors’ long-term experience with electronic media.

The motivation for this catalogue was our perception that many of these products have not yet been developed to a satisfactory level of quality. Our call for better quality relies on the assumption that the chances for the success of electronic publications lie in the added value of
motivation and efficiency, dealing with medical information and acquiring medical skills and knowledge.
Our criteria should not be interpreted as "knock-out criteria’. Representing, preferably, an end users' (or clients) point of view, our remarks are intended as guidelines for software development, as well as a basis for the ion of evaluation we ize that the

set of criteria to be used is highly project or product specific.

In the following text the common formulation of quality-criteria is specific to medical applications. Please note that this does not influence the applicability of quality criteria to other areas. Many items can be sensibly applied only to didactic applications, others only to mulimedia

programs and so on, This can normally be understood from the context in which an item is found.

Many items arise from concrete negative examples. This has had an influence on the degree of detail of the catalogue. Although some criteria may seem trivial they were included because they are frequently disregarded resulting in serious, negative and debilitating
consequences for the user. In contrast, some aspects are handled more generally as they are not specific to electronic publications in medicine and as there exist other guidelines and quality criteria (e. g. media production, vlidity of medical contents).
“This catalogue makes no statements s to the value of the use of electronic publications in medical or nursing curricula, in patient education or in the Health professional workplace. If a curricular use of electronic is , or if the of

Softwaro s planed. th reevance and the uschilness of such a roject st be ralyzee and an implementalion conept shoud be set up even beforethe consideration of qualty crieri.
Similar considerations are necessary if the use of electronic medical working

This catalogue doos not aSpie 1o completenese, A new technologies arise and ifluence how educaton slra(eg\es (CBT etc.) can be implemented this catalogue must be pdated. For this purpose feel free to contact stschulz@uni-freibura.de for hints and bibliographical

references.

“The following introductory paragraph defines some terms before the catalogue proper starts in the 2" paragraph.

1. Definition

e to CO-RON techndagy and e neret a apidy ncreasing nunber of medicalceconi pubicatons are
available to the public. The former divisions between CBT (computer based training) programs,

bases, medical KBS (knowedge based SySieme) and achone lxtbooks end 1 vnsh with e acent of
the hypertext and mulimedia paradi
As a consequence of the standardization of platiorms, storage media, communication protocols and distribution
channels we define Electronic Publications in Medicine (EPN) as follows:

“The subject of EPMs is theoretical and practical Health-related generic knowledge.

‘The principle target users are professionals and studens in the Health sector, as well as other groups

interested in medicine, e.g. interested patients.

‘The goals of EPMs are (o promote and advocate the acquisition, consofidation, dissemination and updating

of pracical and theoretical knowledge.

e e “Elecronic Pubcatonsn edcng" el publ sccessbll. Ths inchdes commercielond
ic domain products, and is independent from the diffusion channels (WWW, CD-ROM)

W dierentae EPH rom ater solteve vsed n v Heah secir s o
~ soitware tools that do not transmit specific Healih-related contents (tex processors, presentation software,

expert shels)

‘components of hospital information systems for patient-related data management,

statistic packages for analysis of medical or adminisirative data,

electronic or semi-electronic media that make use of analogous technologies, such as video tapes, audio

tapes or slides.

for the following p of EPM:

Special ot o cuput deicie end tei inlence on the progeam ool since their avaibity cannot
anted (Har

Enronment or msmb«ned, co-operaive larning

“Tools that allow the user 1o edit or manipulate the content of the publication.

2. Quality Criteria
e devlopmen o gond o s

Compsionce i caere engineering,
media competence,
design competence,
e il corpete
The: iivided in e hr coding of Information
i s of Precanaton. Ergonamics e, acd Dl Didacics These et vy oo

2.1. Contents

Quality criteria that apply to the contents of EPMs are mainly the same as for conventional publications.

2.1.1. Authorship

Contents are presented correctly and comprehensively.
The conent s adapted o the speifed arge group
ersonal opinions are expiicitly mark
Aulhors‘ ediors, refase dates and vers\cr\ umbers are document
cunbued " documente

iinked
The ccmenvs e Kem rent hrough periodeal uwa:es T chovkeds based sySiems aré priocicaly

updated b s,
Cormercia pubicatonsare cter nernally or externaly reewed and evalated as in normal
professional, scientific praciice.

2.1.2. Formal Requirements

Commercial publications are listed in catalogues and can be retrieved by their ISBN number.
Copyright information is availabi
License agreements contain expicit information and permission with regard to muli-user operation, loan
‘and rental or purchase.

2.1.3. Target Group Reference

Target users, prereq and learning obj specil

[y computer knowldoe S ecessery. he ki o knowldge and its o clearly specified.
Scope and profundity of the contents are perceptble.

Where standardized curricula exist, it s referenced in educational software.

2.2. Technical Aspects

2.2.1. Platform

‘The application is developed for the computer sysiems available among target users. Ideally, the more.
‘common systems are supported, 1o ensure as widespread use of the application as possible

‘The system requirements and software constraints are clearly identiied.

Applications only use fixed graphics setings (i e. fixed resokuion or color depth) if unavoidable.
Simultaneous usage on muli-user operating systems is accounted for.

2.2.2 Hardware Constraints
Herdere beter then the miniu reited (monier.grophics asptr) does nct Il the ey of

presentatio
Percware poorer than expectd causes a warning fo be isplyec

2.2.3. Software Installation

‘The application can be started directly from the data medium without a setup routine.
“The applcation runs without moiying system areas of the operaling system.

‘There is no need of r manual o 0 start the appication the:
first me.
here an avoided, clearly documented and an

uninstallroutine s available.
‘The software can be installed on  fle server without the need of separate client installations.

iware runs as a real clienyserver application with clients from different platforms (this applies
mainly 1o databases).

2.2.4. Performance / Flexibility / Runtime Characteristics / Interfaces

‘The application is stable, robust, reliable and performs vl
In the case of applications designed for quick information loading delay is mmmxed
Where considerable response delays cannot be avoided, warnings are di
Sadng o user-specic setings, dea and exensions (. . annotafons) s supnoned by distinct and
protected user prol
o e s funclon sves user-secifc datarecorded during runime, i short el

ortext

veell
defined and sufficiently documented.

2.2.5. Special Criteria for Internet-based Electronic Publications

There i & snsible conprorise between ssse of apsraon,userriendy desin end ruime esfomarce.
Realisic data ransfer rates are taken into ac

Securily issues are taken seriously when plug-ins are requested. Plugrins are not used where there exists
agood allernative.
publications that do not
of an en-bloc downioad of m e enire package for off-ine use.
Inteligent
wpored,

running on the server have the option

imed at a reduction of

ine

28 much as possiie, hen alowed by the content
here *galeways" (o ofher Intermet pubications are intended the user i informed how o return to the

original docament A "go back * or “reurn” control is always available.

Those pages hat bekong b a def conirast by their appe:

pages in order o minimize the risk of getting lost

New browser windows are opened only if there is a real need and does not occur in an impercepible way.

Itis best to maintain a distinct style difference between the main and all secondary windows.

Due (0 the volatiity of the content of Internet-based publications and the relationships between internally

‘and externally referenced WWW documents, the date of the latest update is contained on every page and

modifications are documented. The consistency of external links is warranted by the author.

2.3. Coding of Information and Modalities of Presentation

2.3.1 Text

Generaly, textis more readable on paper than on a screen. Therefore the computer-based publication of large:
‘amounts of text without additional functionality must be justfied by availabilty, up-to-date information, retrieval
needs and costs, or other requirements that are not et if published exclusively in a paper-based form.

2311 Meta Information

‘The total size of the publication is transparent

For each text unit (chapter) the total number of pages is indicated.

A hierarchical order of the elements in the document is supported by a logical numbering system

If there exists more ordering principles, these are clearly displayed and can be easily accessed. One of
them is marked as defaul.

Metavinformation, such as authors, version number, summary can be viewed at any time without the need
of leaving the current page.

231.2. Formal Aspects

‘The contents are expressed concisely and compacty.
‘Texss are orthographically, grammatically correct and stylistically consistent, and punctuation is correct.
‘The elements of composed documents can be selectively addressed (e. g. for printing, saving and

2313 Layout

Layout, font choice and formatting show consistency.

rger amounts of et use easily readable fonts, whereas smal, highlighted text units may exhibit more a
crealive, individual typography.
Tutorial systems do not appear with screens full of text. Scroling is avoided, as far as possible, and the
fulle "one topic - one window’ is followed whenever possible.

231.4. Acronyms, special terms

“The use of acronyms is limited to those commonly understood in the subject or spec\a\ty alea

Where the aining or retrieval of foreign terms is given special emphasis, an acoustic

prounCilon s A, of 2t leas & BRONGGE Sheling LS he ematonal phanete. alphanen TPy is
jven.

Rarely used terms are explained by a glossary o a lexicon. A glossary can be extended by the user.

2315, Hypertext

A hypertext based publication has powerful orientation tools that can be used 1o intuiively and inteligently
navigate though applicaiions

‘The "hyperspace" of can visualized. Direct © b

he orientation tools is provided.

Hyperiinks are used carefuly and parsimoniously. The semantics of hyperlinks is explained (typed links).
Where sequental reading can not be assumed, impiicit textual references o previous discourse objects
are avoided or made expicit by hyperlinks (as in frequent use of pronouns, or phrases like: “see above”

Advanced organizers (index pages vith many hyperlinks) conirast syisicaly i tex pages (few or no
hyperinks)

Presentations make distinctly clear whether they offer loosely connected elements (menus, indexes) or
whether they must be received as a whole, sef-contained document.

“The layout of “sited finks" contrasts (normally by color) with thal of olher, not yet visited inks:

The mdmdua\ navigation paths are recorded in a "history” that can be viewed and stepped forwards or
backware

conrgurame bookmarks and notepad functions are provided.

231.6. Retrieval

Users car the user's
benavior and reuirements o ccount and 25 o1 opeor, ad 1o he user nierests g 1L e
Rewieva tols support b ndex bese end e tex seaches. They can be exended wit Booleen
operators and wil

Rewieva resubs are soried by relevance.

The usage of rtriea ol s lined n - comprenensive o help with eanples.

Retrieval methods are able o proc:

Revival methods ake no accounthat el frms do ot avays corfor o orthographic norms.

2.3.2. Graphics, Video and Audio

‘The quality of graphic elements, pictures, video and audio sequences meet professional standards.

232.1. Graphics and Photographs

‘The choice of picture/graphic resolution and color depth is consirained by confent on one hand and by the:
hardware and software commonly available among target users on the other. In spite of these:
‘compromises, pictures must be able to relay meaningful information.

Zooming picures offer more visual information than a simple magnification of the single pixels.

Pictures are labeled with unique, contex-independent remarks.

2.32.2. Animated Pictures and Video Sequences

Animated sequences and video clips are mainly employed to enhance information acceptance and where
they relay information better than with st pictures or tex.

Animated sequences and video clips can be used (0 produce humorous or dramalic effects in the context
of a thoroughly well planned user-interface design. They do not produce undesirable delays or interruption
of didactic sequences.

Movie-fike opening and closing sequences, when used, can be skipped over or switched of

ILis best to employ video sequences only where the user's computer has high enough performance
graphics capabiiiies which can be refied upon. Where this can not be guaranteed, there is the danger that
the video content may be looked upon as of lite use or amateurish and thus may not be taken seriously.

232.3. AUDIO Encoding

Where medical acousiic phenomena (ausculation, percussion efc.) are o be porirayed, the use of audio
clips, not only text or graphical representations, is welcome and important

Sound racks, as with video sequences are used only when they motivate interest or promote
‘concentration without causing undue distraction.

Volume and tone can be adjusted or switched on/off

Spoken sequences can optionally be displayed as writien, on-screen text (such as in subliting) and can be.
retrieved. Tex that has already been istened to is marked as such on the display screen.

2324 Interaction between Different Modalities of Presentation

Contents, target groups and didactic concepts determine which media are best suited for the project.
When passive sequences require the user's extended atention, the approximae time needed for the.
sequence is indicated beforehand.
At the beginning of an application, users are informed of the media they will encounter.

xensive, pre-formulated dialogues (doctor - patient etc.) are ot only displayed as writen text, but they
are also available as audio documents and supported with pictures or ideos, when appropriate.
‘The division between active elements: browsing, simulation, didacic dialogue; and passive elements:
sound, video, slideshow-fike presentations, reading of plain tex, is discernible within the appication.
Longer passive sequences are launched acively by the user and can be interfupted and aborted at
anylime. There are several re-entry points at which the sequence can be restarted.
Switching between active and passive sequences occurs within a script or concept which s plausible for
the user
Complementary presentation of information (e. g., spoken text accompanying an animated sequence) is
used to increase comprehension. In didactic applications the use of different forms of presentation is
preferred to merely textual presentation where this supports comprehension.

2.4. Ergonomics and Design

Ineumerous GUA (crakicel user neface) uideines, dealed - occasionaly even conadictry - specifcatons
‘can be found. These will not be itemized in this paper. Instead our recommendations, which are of special
Telovance fo EPWS (and which e ofen gnored) wi be tscuseed

2.4.1. Basic Requests
For the operation of the systenVapplication assume no special data processing knovhow s required from
the user

‘The applcation can be terminated from any place at any ime.

‘The user interface takes into consideration the usual GUI standards, with which the users are familiar.

‘The greater the need for interaction, the more important are GUI conventions.

Basic functionality is self-evident - even without previous training or the consutation of the online help.
Iso be iniiated with

Rarely needed funciions are able (o be called by using the standard menu bar or floating palettes,

depending on computer platform.

2.4.2.Control Elements

Icons and butons use plausible metaphors.
“The functionaity of a contol is easily understandable.
Features and design elements of standard software used by the target group in the everyday ffe (office
suites, web browsers, email applicaiions, operating system functions efc.), are, as far as possible,
inegrate o th cesin of e usr inerface. TS nchcesfucions i
navigation 1ools for hypertexts

- ‘conuols for playing audio and video

- ving the user preferences

- file operations

- retieval functions

- sse buton functionalty

- function key alocation
‘The number and variety of the controis are fimited o minimum necessary.
Control elements are always in the same place and have the same appearance throughout the entire
‘appication. Inactivaled controls remain visible, but definitely can be detected as inactivated (e.g. dimmed
or grayed ou).
Control elements of audio-visual presentaiions can be inuiively operated (iape deck metaphor).
Ciickable items can be easily recognized.

2.4.3. Screen Layout

Screen layout s clear.
In the standardized areas of the user interface the same type of information is alays found.
‘Too many concurrently opened windows are (o be avoided.

2.4.4. Color Design

‘The color design of text backgrounds, entry forms and control elements is discrete and unoburusive. They
‘do not impair the legibiity of text and the usabilty of picture information.

Color is used economicaly and never as an exclusive information carrier.

In consideration of color-biind users color combinations fike red/green or blue/iolt, in particular for texts
‘and symbols, are to be avoided. Instead of mixed colors, which only differ in nuance, clearly differentiated
‘colors are used. Framing a colored field vith a black line for the reinforcement of the contrast is
recommended.

Color symbolism is consistent

2.45. Help System

Operating logic and conirol elemens are described in an on-fine help system.
Complete documentation is also available online or retrievable from the appiication.

Help texts can be printed out.

Help texts are hyperlinked, context sensitive and provided with an index.

since on-line help systems are electronic publications, the criteria specified in this catalog apply o them as
weell

‘The presence of a printed manual s not necessarily a qualiy criterion. However, where such a manual
exists, itis understandable and carefuly laid out. The manual has a clear structure vith a table of contents.
and a glossary.

2.5. Dialog and Didactics

With EPMs, which are not pure tutorials, the
sections of the publication.

Learning tasks are clearly outined detailing their content and an estimated learning ime.

‘Teaching subjects are arranged in proper modules. Learning objectives are specified for each module.

uniquely distinguished

2.5.1. Embedding of the Knowledge

since the knowledge to be acquired atains its meaning only by integration with known facts, the basic
‘concepts, on which the learning process is based, are available through a hypertext environment

As the progress of learning is influenced by the structure of knowledge representation, the structure of
chapters, pages and paragraphs of hypertext documents are presented through an ordering principle as
easily comprehensible to the learner as possible. Often a book metaphor for the presentation of textual
knowedge is useful and recommended.

Learing suategiesdifer because thy depen on th prio knowledge of e learer, ndhicual eamer

vithin an appiication.

2.5.2. Knowledge Assessment

not limited liple a . the correct marking
o objects), but also contain open-ended questions (free len)
‘The analysis of free text input is fobust, tolerant d also s

‘The evaluation of answers to open-ended questions works sufficienty correctly.
‘The evaluation of user responses is construciive, i.e. an explanation is offered, rather than negaive.
Learning dialogs are oriented in concrete, realistic medical examination situations and use professional
pracice standards.

‘Typed in text can be corrected before itis analyzed by the system (first edit, then send)

Simulations represent a real situation as reaisiicaly as possible, focusing on the noticeable elements and
processes and, if necessary, are supported by graphical or photographic data.

Visuazatons and close-o-ealty simultons are create na way thatthey can be undersood at he
experience level of the.

Racepive secuences are sonnected 1o & seclal roblm e are a1 be worked o afe beng

played.

Proem sohingtasks embecded o e lering process e suable o the opic and s sy o5 el
as reinforce the newly acquired kn

Concrete exanples and case studies facae he feaing ofnew conceps

Knowledge the learner, on the one hand,
feedecicon th earing pogeess and,on theoter. permis ot & measure o contol o he earig
path.

The echnique of knonledge assessment s adaped ot el cheracerof e sysem and. |
beyond purely tex-based questions. For exaniple, if interactive techniques St as
s\mu\anons e appreaior . then such techr used in the
veel,
Eaminaton of he acquird knowecige s oriented 0 real assessment modales and e seauences
Assessment methods consider the foloing aspects
posive reiforcerent

iety

meaningful formulation of distractors in muliple choice questions.

108 answer alternatives in muliple choice questions
progressive rate of inis o th correct soluion
inteligent the past answer behavior
qeston resentaons eso appeel randomly as "quiz’s"
skipping que:
poskibity 1 ge th correct s
Toasel el grapnica fescback on e learing progres:
ater frishing he indhicualIcrng unis  eveluston Sumary of he sssson s avaible

2.5.3. Dialog / Navigation

‘The orientation vithin the learning path is possible at any ime.

‘Training sessions can be interrupted, resumed or aborted at any time. After an interruption the point of
reentry is easily accessible.

‘The degree of user-control depends on the target group. For beginners a "guided tour" requiring litle user-
‘conrol may be offered.

‘The degree of user-control also depends on the application’s content. In training systems, where the.
‘comprehension of the contents requires a stict logical progression, the degree of user-control do not lead
the user asiray.

‘The possibily 1o adjust the amount of user-control from a beginner's level upwards should be part of the
program design, depending on the learner's capabiliies.

2.5.4. Motivation

Dramatc lments re used 22 mofeors(embecking he conerts in sy, simulson, oke-pying,
, cartoons, humor, “The selectior es place
according to the communication behavior of the target group.

2.6. Extensibility
modification of the

users to add their own information (e. g. cases).
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