EDUCATIONAL

MEDIA
INTERNATIONAL

I E M1 EMI EM| IS

The officid quarterly journa of the International Council for Educational Media (ICEM)

Volume 36 Number 3 September 1999

EDITORIAL BOARD

CHAIR:

Erik Platteeuw Nijverheidsschool Gent Belgium

EDITOR IN CHIEF:

John Bdl Independent UK

MEMBERS:

Maria Emilia Broderode  Institutefor Educationa Innovation Portugal

Alain Chaptal Centre National de Documentation Pédagogique ICEM Executive Committee
France

Clarence Chu University of Taipei Taiwan (ROC)

Christel Claeys Leuven Ingtitute for Innovative Learning Belgium

Richard Cornell University of Central Florida President of ICEM, USA

Colin Dunnett Media Consultant Austraia

Fred Fleisher Media Consultant Sweden

Jacqueline Hall . FUS Group of Foundations Catalonia

Jens Frederik Kragholm Danish School Television Denmark

lan Hart University of Hong Kong Hong Kong (China)

John G. Hedberg University of Wollongong Australia

Karl Jeppessen University College of Iceland Iceland

Liisa Lind National Board of Education Finland

Barbara Martin University of Central Florida USA

Marina Mclsaac Arizona State Univenity USA

Daniel Peraya University of Geneva Switzerland

Peter Suppa Zentralstelle Medien, Daten und Informationem ICEM Executive Committee
Germany

Yasuo Takakuwa Edogawa Univenity Japan

Klara Tompa National Board of Education ICEM Executive Committee
Hungary

Philip Vanneste Publisher of new media Belgium

Margo Van Sluizer

Secretary General of ICEM



I nter active L earningUsing Expert System
Quizzes on the I nter net
John A. Byers, Alnarp, Sweden

Abdgracts

English: HTML andJavaScript web pages interactively pose questions at random with multiple choice answers. Questions
are ranked for difficulty based on prior student tests. During a quiz, the system tracks the percentage of correct answers and
adjusts the difficulty of questionsappropriately. A compiled BASIC program alowsteachers to make specialized web quizzes
from text filesof questionsand answers, without needing to know HTML ,JavaScript and BASIC programming languages.

Frangais: HTML et les pagesWeb du scriptJAVA posent de fagon interactive des questions au hasard avec des questions a
choix multiples. Sur la base de tests passts anterieurement par les etudiants, les questionssont classées selon la difficulte.Lors
d'une interrogation, le systtmelocalise lesdifficultés et ajuste les questionsen consequence. Un programme BASIC permet aux
maitres de faire des interrogations spécialisées a partir de cartes de questions et rtponses, sans le besoin de connaitre les
langages de programmation HTMI.,JavaScript et BASIC.

Deutsch: HTML undJavaScript Webseiten stellen zufallig ausgewahlte Fragen mit Multiple-Choice-Antworten interaktiv
zusammen. Die Fragen werden auf Grund der Ergebnisse vorhergegangener Tests mit anderen Studenten nach
Schwierigkeitsgrad geordnet. Das System stellt den Prozentsatz richtiger Antworten wahrend der Durchfuhrung einer
Befragung fest und bewertet die Schwierigkeitseinstufung entsprechend neu. Ein kompiliertes BASIC Programm ermoglicht
Lehrern nun, selbst spezifische textbasierte Frage -und Antwort-Programme zu entwickeln, ohne selbst HTML, JavaScript
oder Basic Programmierkenntnisse besitzen zu miissen.

Introduction

Interactive quizzes are not common on the internet because they require the use of either embedded scripting
languages, executable programs, or CGI server-side systems. Most interactive web pages use either JavaScript
or Java programming languages that are similar to C/C++ languages (Goodman, 1996; Stanek, 1996). The
JavaScript language is understood by &l versions of Netscape (3.0 or greater) and Internet Explorer (4.0 or
greater) and requires Windows 3.1 or higher on IBM-compatible computers. Java is the more powerful and
complicated of the two languages but must be compiled into an ‘applet’ and requires 32-bit internet browserson
Windows NT or 95/98. Of the two, then, more browser versions and computer operating systems understand
JavaScript (Goodman 1996).

HTML (hypertext markup language) files of the internet are text filesthat may containJavaScript. An internet
browser such as Netscape loads the HTM L page from the internet (or from the computer's disk) and looks for
JavaScript code. If any isfound then the browser'sJavaScript interpreter is ready to run and perform varioustasks
directed by the user's mouse clicks or keyboard input. Sincea HTML file and itsJavaScript code areall text that
can be printed by the computer's keyboard, it is possible to combine a database of text with theJavaScript and
HTM L code to make unique interactive databases or quizzes. Virtually any quiz or test can be compiled in aword
processor and saved as a text file. The compilation of the HTM L pageswith appropriate JavaScript and specific
text of questions/answers is performed by an executable program (QUIZMAKE.EXE) compiled from
QuickBASIC code. The softwaresystem described here will allow teachers and students in practically any subject
to make interactive expert systemsof quizzeson the internet.

Buildinga databaseof questionsand answers

Students or the teacher make up multiplechoice testsof five answersper question and givethese to other students.
Based on the successin answering questions, each isranked for difficultyfrom 1 (easy)to 10 (difficult) The textfile
of questionsand answerscan be in any order although at least one question of each of the 10 difficulty levelsmust
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be present. It dso is better to have a balance of questionsamong the difficulty levelsbut thisis not required. Also,
the more questions the better since thiswill mean that the same question is not picked too often. The text file of
questions has a specificformat asshown in Figure 1. There must be five answers <a> to <e> athough some can
be left blank except for the label. It is best to have five answers because if only two filled-in answers are used,
a student on average should get 50% correct without any knowledge, and thus the difficulty levels less than
5 would rarely apply.

<?>any question d 1 or 2 linesd about 80 characters, there could even be 3
<?>lineshut one may need to scrall, so it is better to just have 2 lines.
<level>6 Note the number 6 under the <level>, this means the difficulty level d the question (from1 to 10).
<answer>C

<a>a possibleanswer [a]

<b>a second answer [b]

<c>a third possible answer - which in this case isthe correct one.

<d>the fourth possible answer, keep each answer to a lined < 83 characters.
<e>the fifth possible answer

<?>The second question d 1 or 2 linesd about 80 characters.
<?>secondquestion continued [.]

<level>3

<answer>a

<a>a possibleanswer [a],in thiscase the correct answer, as indicated above
<b>a second answer [b]

<c>a third possibleanswer

<d>the fourth possible answer

<exthe fifth possible answer

Fi gur e 1 Textfile of the format codes, at lefl of each linein brackets, and text of questwns and answers.

Integratingtext files of questionsand answer swith the JavaScript-HTML pages

A compiled QuickBASIC program, QUIZMAKE.EXE, takes a text file of question sets made above, each with
five possible answers, a correct answer, aswell as the difficulty rating for each question (1 to 10), and incorporates
thisinto several HTML files containingJavaScript. Netscape will not function if the size of JavaScript memory
arrays with text stringsis larger than 32 000 bytes (my experience). Therefore, a large text file of questions and
answers must be split into pieces of lessthan 32K (includingall HTML andJavaScript code). It turns out that
about 40 questions and 200 answers of maximum 80 characters each will easily fit within the 32K limit. The
compiled program dividesany text file databaseinto the necessary number of web pagesand also incorporates the
JavaScript code. The main control page is aso made each time the database is expanded or modified since the
number of pagesand questionsin each page (40 except the last page) must be fixed when the pages are written.

QUIZMAKE.EXE requires thefollowinginputs:

* the name of the text file with questions;
» uptofivelettersfor the parent name of the quiz system, eg ‘flowr’; and
» thetitleof the quiz.

In addition, the name of the HTML file that will be visited by the browser upon exiting from the quiz isinput.

The HTML link to this page can be relative (the page must be on the same server) or absolute (another URL
‘http://vww'  address, Stanek, 1996).Only relativelinkswill work when running the quiz from the hard disk. For
example, to go to the menu in an upper directory use, *../menu.htm’, or if in the same directory use, ‘menu.htm’,
while if in a subdirectory hamed java use, ‘java/menu.htm’. Finally, a number from 1 to 365 is input to control
for how many daysthe browser will remember the test status.

The compiled program then loads QUIZ. TXT and makes the web frame setup page, flowr-f.htm, using the
parent name example above. Thisfileisthe page that islinked to from the main menu page. Flow-f would then
have the names of the three frame HTML files: flowr-1.htm, flowr-2.htm, and flowr-3.htm. Flowr-1.htm would
contain the main control and expert system code (made from QUIZ1.TXT) and be shown in the upper left
rectangular frame (Figure2). Flowr-2.htm isjust the answer frame in the upper right corner (Figure2) whileflowr-
3.htm (madefrom QUIZ-3.TXT) shows blank answersand buttons and gives some instructions on how to begin.
Thisframe during testing will look similar but contain answersin the bottom frame (Figure 2).
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Fi gur e 2 Picture of Netscape with interactive expert quiz

Before flowr-1.htm can be completed, the text file with the questionsand answers must be read to calculate the
required number of web pages to hold 40 questionsper page so thisinformation can be put into flowr-1.htm. The
text file of questions and answers is read again and incorporated at 40 questions/answers per page into pages
named, flowr | .htm, flowr2.htm etc. for asmany as required. T he JavaScript code for these pagesis read from the
file QUIZP. TXT and incorporated by QUIZMAKE.EXE. Thus, dl filesare made automatically except the text
file with specific questions and answers.

All the htm files would then be uploaded to the Internet server so that anyone could use the system via the
Internet. Alternatively, one can use the system without an Internet connection viathe hard drive. Simply open the
flowr-f.htm filein the appropriate directory using Netscape. This 'open file facility islocated in the 'file menu at
the top left of Netscape 3.0, or 'open page' then ‘choose fil€' in Netscape 4.5.

TheJavaScript and HTML code

Threeframesare used, with the top left frame controlling which question and answer frame in the bottom will be
shown (Figure 2). The bottom frame determines whether the answer chosen is correct and returnsthisto the top
left frame as well as updates the top right frame with the selection and whether it is right or wrong. This means
that data must be transferred between HTML frames and pages. This can only be done by using 'cookies
(Goodman, 1996), a way of storing data on the user's hard drive in the file COOKIES. TXT using the Netscape
browser. The expiration date of the information in the cookiesfile is set up to 365 daysin thefuture each time a
question is posed and answered. Therefore, the test status is saved on the individualscomputer hard disk between
Internet sessions. However, areset button alowsthe user to begin the quiz again.

The expert systemin the top left frame sel ectsquestionswith ratings equal to the proportion of questi ons answered
correctly. Thus, if 5 of 12 questions have been answered right, the difficulty would be Math.floor(5/ 12* 10+1=
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5. The ‘Math.floor’ means to round off the result to the lowest whole integer. Then the range is taken into
consideration, for example = 1 would mean that questions with difficulty of 4, 5 or 6 could be selected. The range
isaso constrained by not beinglessthan 1 or more than 10. The program sdlects a question by picking at random
both a starting page and starting question from those existing, and then performing a linear search down through
the database until findinga questionwith a difficulty level included in the range. If necessary, the search continues
to the next page and from the last page to thefirstand then to the second and so on. When a question of correct
difficulty isfound it is presented and waitsfor the user to select an answer in the bottom frame. Upon clicking a
button, the answer is compared to the correct one and the result, right or wrong, is shown in the top right frame
with the correct answer. Control is then returned to the top left frame and the percentage of correct answersis
updated along with a bar of correct to incorrect answers (greenor red coloured, respectively). The current status
of the test resultsare remembered for up to 365 days in the 'cookies unless reset by the user.

Discussion

The systemisflexiblein that specific names can be given to each quiz system, the title can be chosen, and a link
can be designated to go to when leaving the site. The questionscan consist of only a few words on one line to
severd lines (but usually two). Answers, however, must only be on oneline (usually under 80 characters) and there
must befivefor each question. Thereis hardly any limit to the number of question—answer setssince the database
is split into the necessary number of HTML files so that none are larger than 32K (larger can crash Netscape).
The DOSfile name length of 8 characters limitsthisto 999 files, 39,960 questions, and about 30 megabytesfor
a parent name of 5 letters. Using fewer than 5 lettersalowseven larger databasesof from 10 to 1000 times (4 and
3 letters, respectively). However, regardless of the number of pagesin the database, the time required to sdlect a
question at random is the same since the file to begin a search is caled by name (e.g. flowr678.htm). An
appropriate question would likely be found in thisfileor the next one (flowr679.htm).

Question sats of various difficulty levels can be listed with no particular order since a linear search will find the
appropriate leve of difficulty. Of courseif all questionsof each difficulty are put in separate files then the search
will takelonger than if the difficulty levelsare mixed in each file. Sincethe entry into the database is random, the
first appropriate difficulty level will also be chosen at random. However, the correct answers to questionsmust be
chosen in a balanced way so that there are not too many as or other letter in proportion to the others, as on all
multiple choicetests.

The system dlows for many subject areas to be presented as an interactive exam. The system can be used from
the internet or from the hard drive. The compiled program and supporting text files makesiit easy for anyone to
make a speciadized database of questions and answers ready to run on the internet. The software can be
downloaded from the internet at the address http://www.vsv.slu.se/johnb/downloads/itquiz.zip. The zip file
needs to be uncompressed by PKUNZIP.EXE or similar program. The system can aso be evaluated on the
Internet: http://www.vsv.slu.se/udt/exam-f htm.
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