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’:thﬁ fwf : o T o | Abstract
| The primary purpose/of this study was to determine if
the microcomputer ass1sted testing program,ventitled
\, QUIZMASTER was’ acceptable to Industrial Arts teachers and
their students. A field test of the program was: carried oht

ALY ? I3
*in four junior‘ﬁigh schools and two senior high schools.o”

v

Since QUIZMASTER was Stlll under development the field test

h.
was a formative evaluation of the program. Five teachers
‘_‘\-‘ aéﬁ 244 students partic1pated.: i
The field test uncovered a number of problems w1th the

computer program. These problems fell 1nto three baSlC

categories' 1) errors W1th the program code, 2) a lack of;o-

clarity in some of the program s. messages and menu
statements, and 3) program functions which needed greater

-depth and/or capacity.

It appears, from the data collected that QUIZMASTER"A

takes some time to learn to use. Once this hurdle is

:overcome the results shoy that the program was, acceptable
to those part1c1pat1ng in the field test.’A large majority
of . students 1ndicated that they liked: u51ng a computer to
take a test and preferred it over the traditional paper and
pencil test methods. All of the teachers partic1pat1ng in
the field test found that the program saved them time 1n |
the classroom. They_believed that the u51ng the program

e

helped the students to learn the course content. They

- ‘

iv

s
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,indicat_d_that they would use the program in their <
‘ classroomsn‘ ' L ',.*._‘..5

The fleldptest dld reveal some problems w1th the o

. » :
computer program. More lmportantly it elicited a number of
.suggestipns on how to- improve the program. The results of 'f‘
« .
~ the study were positlve enough to encourage further
develppment-of QUIZMASTER. o s - - ',
'
v
Y. *
Nl g
~
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"Chapter‘lz The Problem

3 Introductlon

This the51s describes the evaluatlon of a computer
”a551sted testlng‘program, entltled QUIZMASTER which was‘
developed at the Unlvers1ty of Alberta The thesis is
dlv;ded into flve chapters. The flrst chapter descrlbes the'
study, provides some background information, and outlines

v

: the‘research questionsQrChapter 2 is a reéview of the .
llterature r?levant to achlevement testlng theory, the use
- of mlcrocomputers in testlng, and systems for evaluatlng
mlcr?computer programs. The thlrd chapter descrlbes the
metﬁodology used in carrylng out the’ study. Chapter 4
JprOV1des an analysis of the data that was- collected during "
';the study. A more complete summary of that data can be
found-ln Appendlx 3. The last chapter summarlzes the data

and makes some recommendations for further'work in this

area.

®

| eB§Ck%?°ﬁ?§ to_the Problem
_The éomputer Program N ) :C . - do
| Before proceedlng w1th any deta;led dlscuss1on of the
t»evaluatlon process it is useful to examlne, brlefly, the .
’computer program which 1s the object of thlS study The
computer program, entltled QUIZMASTER, is’' a mlcrocomputer
_’a551sted testing program developed w1tn1n the Department of

i Industrlal and Vocatlonal Educatlon at the Un1vers1tf of

-~

: Albertarbme.,F. D. Ilott and W. S.»Latta.“

~ : . »



QUIZMASTER was 1ntended to serve as a laboratory
management aid.for Industrial Education teachers. The‘
multiple actlvity nature of the@Industrlal Arts program
implies a classroom management structure where students.'

-‘complete a551gned learnlng tasks on a rotatlonal bas1s. As'
a consequence the teacher must repeat 1essons,
demonstratlons and evalua;}ons many tlmes durlng the school
year. . ) | |

Student eva uatlon is. an area of major concern for the o
Industrlal Arts eacher. It is: necessary to have the
students complete a number of safety and theory qulzzes
durlng the course of each rotatlon._81nce these tests are

v normally wrltten 5h\§? 1nd1v1dual bas1s ‘the act of test |

v_ admlnlstratlon§d;rects the teacher s attentron away from
the task of laboratory superv151on and instructlon. The use
of tradltlonal paper and pencil tests often leads to a
problem w1th test securltyO QUIZMASTER is 1ntended to be a

,program whlch can’ be operated by the students w1th a ’
mlnlmum of teacher ass1stance. %he purpose is to free the‘
teacher from the routlne tasks of 1nv1g11at1ng and marklng
tests. QUIZMASTER is capable of Sekectlng questlons at

4 random from the ‘test bankkﬁthus rellev1ng the problem of
‘test securlty - 'y . ?

Descrlptlon of the Computer Proqram R R

QUIZMASTER'S organlzatlon is centred around the Unlt

The term Unlt as 1t is used here is analogous to test br'

B ' o | : M
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unlt test QUIZMASTER ‘can handle up to thirty Units.- The

“Unlt strudture is fundamental to the way that QUIZMASTER

'presents a test The Unlt is made up of a number of

components that can be assembled in a. vardety of ways to
make ‘the test that is presented to the student- 1,.1, ‘/

" Each Unlt is broken down 1nto quics. Each TOplC

‘ epresents one spec1f1c toplc or objectlve to be testéd

Con51der, for a moment, the processes 1nvolved in making up'

a test for Driver Educatlon The test'name, oxn 1n the case
‘

of QUIZMASTER, the Unlt name, mlght be "Rules of the Road"

The test could contaln one Questlon each from such TOplCS

. as 51gnalllng for turns, speed llmlts, changlng lanes, and

'so on. There is prov1s1on for an ltem pool of four

-Questlons in each Toplc In order to produce a dlfferena\//

test each tlme a Unlt 1s run, bUIZMASTER selects one

Questlon at random. from each Toplc. since a Unlt can

.accommodateJap to twenty Toplcs, ‘each test can have a

maximum of twenty Questlons. A Unlt can contaln a maximum
of elghty Questlons, four 1n each of the twenty Toplcs

QUIZMASTER has- full edltlng features Wthh allow’the

. teacher to enter his or her own tests or to modlfy the

s
L

tests prov1ded with the program. The latter optlon makes it'-"

p0551ble to amend tests to make them- surtable for the
teacher;s course of studies. QUIZMASTER is able to handle

multiple choice, true-false, and completion type Questions.



\The test presentation includes the use of two optional
i;introductory screens, the Unit Objective and the Student
’1_Introduction. These ‘two screens can be used for a variety
of purpoSes.-The ‘intent of the former is tq 1n§orm the
student of the learning objectives established for the
'ftest. The latter of the two screens is’ 1ntended to 1nform

5,
1,

the student of any spec1al requirements that must be met

©
.

' before the Unit can be completed. L

The teacher also has the option of entering‘resource
lists which can prov1de the.student W1th sources of |
information for review purposes:‘“- ‘ |

An important aspectfbf computer asSisted testind is
the ability to prov1de the student w1th approprlate
1nformation on success or failure for each test 1tem. ‘The
teacher has the option of entering both Mastery and
"Non—Mastery Feedback for each Questlon as well as Mastery
. and Non-Mastery Feedback for the Unit. >
“ A number of other features are under teacher control
:These include setting the mastery level or pass mark,
ﬁdetermining whether the Feedback statements should be?\\‘
displayed during the test or be delayed until the test N
‘grev1ew, and controlling student access to any Unit in order
to control Course sequenc1ng. |

QUIZMASTER 1ncludes a number of record keeping _
_functions. The student's performance on a Unit together kla‘

3

' "
with a record of which questions were. presented is



malntained for.the flrst'and last attémpts at a Unit for - :
“each student Records are also kept on the responses for
each Questlon so that an 1tem dlfflculty 1ndex oan‘be
computed and 1nappropr1ate dlstractors in multlple ch01ce'
"1tems can be 1dent1f1ed. ’ ‘ _
Paper and penc1l teggs can be . generated by thelL
computer either on a random basrs or under teacher control

. A more complete descrlptlon of QUIZMASTER can be found

in Appendlx 4.

Evaluating the Program - »; ' T.

;whéﬁ developing'educational:computer softWare it is
'\important that‘the programudevelopment be accompanied bv a
- logical system‘of.evaluation Kearsley*(l9éﬁ'vp. 107)‘

presents a workable format for computer program development
and formative:- evaluatlon. He descrlbes the developmental
process as occurring in three ghases Durlng the flrst or.
de51gn phase the evaluatlon takes the form of a review of

‘G »

‘the program speclflcatlon\sby experts 1n subject matter and
'ginstructionalrdeSign' Th

econd, or developmental phase
: is evaluated through pllot testlng w1th small groups Tbls L‘
b.prov1des the opportunlty to try out ideas and evaluate the
effectlveness of the software. The thlrd phase of. .hmr
;development and evaluatlon is the lmplementatlon phase.'.
'Thls sts the effectlveness'of the software in an
:?operQZ:onal settlng It.is’ the thlrd or 1mplementatlon

phase whlch is the prlmary focus of thls study. Kearsley
4



A
advocates a summative evaluation'beicarriedvout upon
completion f/th foreg01ng three phases of formative ‘
evaLuation. The summative evaluation is beyond the scope of
‘ thngstudy.v
‘bDuring the early phases of program ‘development
"QUIZMASTER underwent phase one- and phase two, the review
and pilot testing phases, of the evaluatlon procedure just
described. The flrst phase con51sted primarily ‘of
discussing the program spec1f1cations w1th educators 1n the
Department of Industrlal and Vocational Educatlon as well .
as with pract1c1ng teachers Once the program code had been
.written,_two dlfferent pilot tests were conducted. Both
_used undergraduate students enrolled-in teaching methods

courses. The first pilot test was llmited in that the

students only used the program to generate Unit tests. The

”_«second pilot study had the unlver51ty students generate

"Unlt tests- then use the computer to as51st them in
evaluatlng junior high school students ‘in.a practice
teaching 51tuation.

statement of the Problem

The primary focus of this study was to evaluate the

iacceptabllity of the mlcrocomputer assisted testing
‘program, QUIZMASTER ‘to 1ndustrial educatlon teachers and
~gstudents. In order to accomplish this 1t was necesSary to

‘seek answers to three brdad questions, l) Is QUIZMASTER'

’computer code correct and complete? 2) IspQUIZMASTER'S

15

e
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.
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: co ) .‘i"
- format'and content'acceptable? 3)fIs‘QUIZMASTER’acceptable"‘
’to*teachers and students° o | 4 -
- Is QUIZMASTER's computer code. correct and complete
‘For a computer‘program to be acceptablehlln any sense, it
isvcritioai thatiali syntax and logic errors be"identified
and corrected, Aithough extensive testing had been, carried
out on QUIZMASTER.the'possibi;ity existed, considering the
A‘size and'complexftyuof‘the,program/'that’somefcode errorsf
‘remalned. | | o

Is QUIZMASTER'S format and content acceptable’ The

polnt of thls questlon was to determlne if QUIZMASTER'
format and features were con51stent with what teachers'
mould expect in a computer assisted testing program. Up to
the polnt of the field test the program spec1f1cat1ons had
been determlned through discussion w1th people famlllar
;tw1th computer a551st9d testlng and - through examlnlng other
_computer testlng programs to 1dent1fy the more de51rab1e o

features There was no'guarantﬁg that Industrlal Arts

teachers would flnd the computer program format acceptable

"ﬁor that all the des1rab1e features had been 1ncorporated

' Is QUIZMASTER acceptable to teachers and students? ‘If
’QUIZMASTER is to be useful 1n the classroom both the
’students and the teachers should see some value 1n the

Aprogram and feel comfortable w1th u51ng 1t.}

7,



‘Definition of Terms

General Terms

CAT. Computer A551sted Testing See Computer based,vj ~.
Testing.;j‘ ‘ - : o ' SR

CBT. Computer Based Testlng Also referred to as

Computer A551sted Testlng (CAT) CBT "1s the ‘use of the
' L&

computer to generate, admlnlster, score, or. analyze tests"
5 .
(Kearsley, 1983, p. 20). '

Multrgle Act1v1ty Laboratgry "A laboratory where .

three or more activities are in progress at the same tlme.",

(Alberta Educatlon,bundated) | Lt

‘_QUIZM’ASTER Terms " S | o
QUIZMASTE A CAT program de51gned for use on the

Apple II serles of computers In addltlon to admlnlsterlng

o
1tests 1t malntalns student records, allows control of

ystudent progress, is capable of prov1d1ng approprlate y>§¢

Feedback statements, and enables ‘the- teacher to author

QU1ZZes..u e ' ' '

Unlt In QUIZMASTER the. term Unit is used to refer to
_va complete test made up of many components 1nclud1ng
Toplcs, Questlons, Resource llsts,_Mastery Feedback
statements,»and Non-Mastery Feedback statements.
_gpig. In QUIZMASTEé_a Igp;g represents an ltem pool
of four questlons. A Unlt may contaln twenty Toplcs. When a

student uses QUIZMASTER to take a test the test 1s made’ up .

by selectlng one questlon from each of the exi tlng toplcs




,,\\. - | - ‘n‘ | | v,l_ | .
Question. In QUIZMASTER the term Quest1§n4refers to |

’.one of the questions in a tOplC. The Questlon may be

multiple ch01ce, true-false»or completlon type.
-,Mastery‘Feedback. In QUIZMASTER Mastery FeedbaCkf
statements may he presented on those‘occasions when a
student makes a correct response to-a Question. The intent
is. to conflrm to the student that the questlon was/answered

cprrectly and then»prov1dejadd1t;onal information as . »_ i

g necessary.‘TheYCOﬁtent of the statement is determined.by

_ the test author.

}

Non-Masterv Feedback. In QUIZMASTER Non-Mastery

. Feedback statements may be presented on those occasions

when a student makes an 1ncorrect response to a Question.

The content of the statement 1s determlned by the test

author

L

Research;Questidns

The research questlons posed(by thls study are llsted

.below.

5ComputerWProgram code R S

1. Does the'computer'proﬁram‘cease operation“at unexpected

times? .

2, Does the computerfprogram respond to commands and data

~input in the expected manner?

Computer Proqram Format and'Gentent

1. Is the computer program user frlendly° r,d- L R

.2, Are .he -menu functlons clear°

.




3. Is the screenxformat acceptable?

4. Have any.importantufunctions been omitted?
5. Are there any superfluous;functions?

6. Is thelteSt format acceptable?

7. Are premade tests desirable”<.

'_cOmputer Proqram Acceptabllltv

‘1. Will students accept thls form of test1ng°

2.-Do teachers see the computer program as a tlme sav1ng_v

dev1ce?
'3..Is there suff1c1ent value in the computer program for

teachers to create their own test banks’

ot

‘10



Chapter 2:'ReView'of'the Literature
® ) ' ' Introductlon

2 . .
ThlS rev1ew Sf llterature has several purposes. Flrst

there is a need to examlne establlshed achlevement testlng
theory. ThlS is necessary to the evaluation process since
QUIZMASTER, as a computer a551sted testlng program, should

conform, in its major'aspeCts, to estabiighed theory The

'_QUIZMASTER program 1s descrlbed in Appendlx 4. The second

part of thls rev1ew -examines how mlcrocomputers can be used
i.ln the testlng process. ‘The crlterla used to evaluate

J
.computer programs and llterature concernlng the evaluatlon
“of computer software are also rev1ewedr . l*h: ‘ >

Test Theorv

The follow1ng dlscus51on gocuses on achlevement,
'itestlng It attempts to look at some of the reasons for-
t"admlnlsterlng tests and some of the methods of 1nterpret1ng
the results of achievement tests. .The p01nt of the - AI_'%
'dlscu551on 1s to 1llustrate one type of testlng that can be

successfully carrled on w1th the use of an 1nteract1ve

~m1crocomputer testlng program such as QUIZMASTER

<

KpfAchlevement Testlnq

Achlevement testlng plays'a very 1mportant role ‘in the'
_educatlonal process. Gronlund (1982) sees achlevement
testlng as "the most W1dely used method of asse551ng pupll
vachlevement in classroom 1nstructlon, and it }s an

indlspensable procedure in 1nd1v1duallzed and programmed



N
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instructiOn"“(p~»') He defines an achievement test as "a
systpmatic procedure ‘for determinlng the amount a student

has learned" (p l) } Popham (1981) defines achievement

'_testlng in relation- to cognitlve and psychomotor behav1ors..

Tests in the cognltlve or psychomotor realm are often
r\ ’\ 4
focused on an examlnee s attalnments at a’ glven p01nt
¥ % :
" in time; these tests are. usually referred to as

->~ach1evement tests. (p 33)

';The polnt 1n time": referred to by Popham (1981) 1s

<v1mportant because 1t in part determlnes the reasons for
‘testlng and the form that a test may take. The effects of
‘the tlmlng of a test are discussed 1ater in thls chapter in

' the Sectlon "Reasons for Testlng"

E Gro%lund (1982) puts forward and dlscusses 51x ba51c'

pr1nc1p1es of achlevement testlng Those prlnclples, which

hare llsted below, provide a good descrlptlon of achlevementf

testing and how 1t can be used.

~

1. Aihlevementvtests shouldf asUre”clearly defined

1earning’outcomes thatvare i harmony‘with the
1nstructlonal objectlves. -
2 Achlevement tests should measure a representat£\~ ‘v
sample of the learnlng tasks 1ncluded 1n the o
nlnstructlon.- | | )
3. Achlevement tests should 1nclude the types of test
'“f\ltems that are most approprlate in classroom

testlng



' 4. Achievement tests should flt the partlcular uses:”
that will be made of the results. f$z~m“
f;ﬁbfsﬁtAchlevement tests should be as reliable as possible
| ;and should then be 1nterpreted w1th cautlon.vi
e '.6.fAch1evement tests should improve student learning
* - (pp. 8 -'13)
Reasons for Testing
| It is useful to look at the testlng process in terms
‘of the evaluatlon dec151ons that the teacher needs to make.
Grcnlund (1982) suggests three types of dec151onsAmhat can y'
be aided by testlng First there are decisions made at the
beglnnlng of instruction. These are dec151ons related to
_readlness and ‘placement. The second type of dGClSlOnS that
'are made occur durlng the course of 1nstructlon. These,
dec1szon§ are related to student progress and are often\
‘used to 1dent1fy learnlng problems ThevlastAtype.of
‘dec1s1on is made at the end of 1nstruction“and is:often”

e

used to form the bas1s for student promotlon (p 2) .

Bloom, Hastlngs, & Madaus (1971) devote several chapters to.'

Adlscu551ng the characterlstlcs of these testlng dec1s10ns

~and of the tests best su;ted to meet the. needs These
"testlng dec151ons translate into three bas1c classes of

testlng, 1) formatlve evaluatlon, 2) summatlve evaluatlon,»

and 3) evaluatlon for dlagn051s.‘

Formatlve evaluatlon Formatlve evaluatlon 1s normally-

‘fcarrled out durxng the’ course of 1nstructlon for the -



'purpose of monitoring student progress and providlng

feedback regardlng the student's strengths and weaknesses

o

Its purpose is to 1mprove the student‘s learning. As Bloom-

B ‘.et al (1971) pomnt out formatlve evaluatlon "points to

.,’l. FS

'gareas of ne&ded remedlatlon so. that 1mmed1ately subsequent

s

'v.instructlon and study can be made more pertinent and

. r
benef1c1al? (P. 20). The tests used are uSually limited in
scOpe“to a singlerunit'of instruction (Groniund,i1982,,b._

°

Summatlve evaluatlon Summatlve evaluatlon is normally.:'

'5_ carrled out at the end of 1nstructr;3’g;\at 1ntervals

durlng the course of 1nstructlon It is done w1th the rdea
of prov1d1ng students W1th grades or certlflcatlon. The
tests used usually cover a w1de range of- objectlves and
”tend to sample the learnlng tasks rather than cover them

all in detail (Bloom et al., 1971, p. 20; Gronlund;.l982,

’

Po4). R :

Evaluatlon for dlaqn051s. Dlagnostlc tests cover ‘a

wide range. of tOplCS and often report a number of subscale.'

marks in addltlon to an overall mark Tests given prlor to

- the start of 1nstructlon normally have placement as a
prlmary goal Dlagnostlc tests can be used durlng |
1nstructlon in an attempt to 1dent1fy causes of
!difflculties that a ‘student may: have in learnlng the

"materlal (Bloom et al. 1971, p. 87).°

I
v,

e
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The form that a test may take w1ll depend upon when

15

the test is admlnlstered and the relatlve 1mportance of the o

obtest Testlng carrled out for formatlve and dlagnostlc 'a

L
purposes would%&lkely have a higher degree of feedback for :

the student The timing of any feedback to the students

Acould be affected by the perceived 1mportance of -a test As”
Ale551 and Trolllp (1985) p01nt out, "The general Practlce

is to. delay feedback on- more 1mportant tests untll the

entire test has b n‘pompleted, on the other hand,,le@s

TR e

i;formaiiclassrocm‘ ests often providz feedback imﬁediately":v:“

55(?# 245)?: .fj D f;‘vj 4 .T-,:‘

'nTntergreting Test Results {}‘ | ‘ |

‘According to Gronlund (1982 p.lOB} tests can‘be.

f;interpreted 1n;twoibaslc_ways; norm—referenced |

interpretation‘or criterion-referenced interpretation; In
the first case thevstudent's performance is measured

- against other membérs of the class. In the second case

v'performance isfmeasured against‘the objectives_for1the
course of Studies, Popham(jigel)-provides working

v_definitions for both types of test'interpretation.

, A-norm-referenced test is used to.ascertain an
1nd1v1dua1 s status with respect to the performance of
other 1nd1v1duals on that test. (p. 26).’

A crlterionpreferenced,test'ls used to ascerta;n,an
individual's status with respect to,a defined‘

behavioral domain. (p. 27)



'16.
The difference between norm and criterion referencing

:is in ﬂhe interpretation of the test results and not in the
'test itself The dlfferent 1nterpretations, however, do
lead to'differences 1n test construction. Gronlund (1982

- PP. l4ﬁ16) prov1des a useful summary cdﬁparing the two
fapproaches and hlghllghts how norm referenced tests and
.crlterlon referenced tests would differ in content He

gives a more detailed descrlptlon on test construction in

his book Measurement and evaluatlon in teachlnq

“(1981, chap; 5) | .

| In order to prov1de the proper empha51s, 1téh
selection becomes quite 1mportant Although the selection,
‘procedures vér) both types of testing require 1tem |
selection accordlng to a predetermined. plan Tt would-seemb‘
-that a CAT ‘program thatkselects items in a structured
manner.as opposed to pure random selection would be

preferred.

'-Scorinq;ObﬁectiVity L | o v,%r’

One of the benefits of. using a mlcrocomputer to
tadminister tests is the conSistent -and presumably '
objective manner in which it scores the tests. The
’con51stency w1th which a computer scores: tests, however,
_does not guarantee object1v1ty Certainly, as Ales51 &
-Trollip (1985 p. 98) p01nt out essay questlons cannot

even be properly evaluated by computers at thlS time.

'CQmpletlon items that can be answered w1thya 51ng1e wordfor



.phrase can have several different correct responsés and

hdifferent teachers may accept a different range of answers

.for the same question. (Bloom et al., 19§§ P. 83) Even the
so called objective multiple chOice items can_cause-

problems in scoring. This is'particularly‘true'when

.;students are instructed to. choose the best responSe to a
‘questionv It is pOSSlble, With this type of question, for

,competent teachers to have hones disagreement about-which

bii

response should be keyed as the correct answer._(Bloom et

al., 1971, p. 82) To overcome this.type of problem<it is
important that the test developer construcﬁwthe test™items

in such a way that there is only one correct response to.,
objective items and a'clear,>limited'range of anSwers to
<completion items. Gronlund (1982) devotes several chapters

to the problem of. preparing various types of test

guestions.

USinq Microcomputers in Testinq

If microcomputers are to ‘be used in assessing

‘achievement and. instruction it nust be established that the
microcomputer will contribute in some way to the- evaluation

. process. It is useful to look at the testing process, break

it down into a number of steps, then attempt to determine

what contributions, lf;%&? that the microcomputer can make

to the process. Bothiuelsonﬁ(l984 .p. 22) and Rogber (1984, * .
P 2/) ‘look at the testing process and attempt to analyze

it in this way.

o
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Nelson (1984, P 22) offers the following list of steps‘
to describe the testing process"l) creating tests, 2)

giving tests, 3) scoring tests, 4) determining test

-1quality, 5) reporting results,,s) recording results in

class grade book 7) reflecting on the quality of
instruction, 8) deriVing final. grade at term s end and 9):
reporting final grades to students and central

administration Nelson 11984) contends that steps 3, 5, 6,

;8, and 9 "can be«conSiderably aSSisted by uSing a computer“

(p- 22). Roeber (l984)nseesla Similar use'for computers.

Grade book type programs that'Support the‘processesA

g.

indicated in steps 'S5, 6, 8, and 9 are easy to find in many

‘software catalogs._Hsu & Nitko (1983 p} 24) offer a number

:Appleworks Applications : o 34

of examples In additipn templates are available that will

permit the use of most spreadsheet type programs to be used ‘> ’
for grade book functions Flast & Flast (1986, p. 59) offer

a simple example of a Spreadsheet application in their book S

The process of scoring paper and pencil- tests, if it

is to be effiCient requires special optical scoring

)equipment~to input data; (Roeber, 1984 p. 27)"When

T

‘microcomputers are used to administer tests, however, the

microcomputer can score the test and record the student'

‘ mark It is pOSSlble, With microccmputer administered

Vtests, to store other types of information. For example, if

.L?'

time is important to the evaluation process the student's

“--.’- -
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rate of progress can beimonitored and thls 1nformatlon can-
be 1ntegrated 1nto the student's mark. (Wardr 1954Y p 16)
The process for actually creatlng tests is a problem
area,for some teachersr Hambleton (1984 ?p; ll)vc1tes a
shortage of time to develop tests as being a common cause
lfor complalnt Poor: fac111t1es for produc1ng tests and the
" teachers's own llmlted skills are also glven as problem
- areas for many teachers ~
The use of computer storage for good quallty questlons
in a properly coded 1tem bank can prcﬁlde some rellef for
teachers, When tied to some type of word processor or test
printing package a good ;tem bank can make the test
assembly process eas1er. (Hambleton, Anderson, and Murray,

1983, p. 68; RoeB’er, 1984 p. 27)

,Interactlve Testlng _ -

051ng the computer to create and admlnlster tests has
several beneflts The’ chance of errors 1n scorlng the test
are reduced Students can also receive. thelr resultsv
'fsooner.'(Hambleton et aB., 1983, p. 7§X, More frequent
testing is possible usinguthe computer; Some teachers'have'
found thls to be a dlStlnCt advantage (Noble, 1981

jo )8 386) Student records are malntalned by the computer

.allow1ng the»teacher.almost lnstant_accessrto student marks .

4 L4

as well as:more>detailed profiles on student‘progress.
'ﬁn

Many separate programs exist for conductlng an item

analy51s on multlple cholce tests. Two such programs are

19
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vdiscussed'bylﬁsu'&‘Nitko; (1985,Vp..18) These programs

allow the teacher to valldate the test item bank and to

'assign difflculty levels to each question,_Nelson (1984, p;

24) and‘Hambleton"(1984,'p. ll) both”discuss the value\of'

the ablllty to assess test 1tem quallty The item analys;s

feature can be easily. built 1nto a’ computer testlng

'program, thus allow1ng an ongolng analfals.
Another area of concern -in any type of" testing is. test
' security- The computer = ablllty to select 1tems from an

ditem bank in a varlety of ways reduces the security

. problem. (Hambleton et al., 1983 p.70) . The'ability'to

create parallel forms of a test prpv1des for the repeated

testlng that is characterlstlc of mastery learnlng and of .

1nd1v1duallzed 1nstructlon. (Mlllman & Arter, 1984, p.

The ablllty to select 1tems in a random manner appears to

brlng another benefit. - , c {

As one might expect students w1ll discuss questlons

\w1th each other prlor to an examlnatlon or qulz.i'

‘»
S

However, since there are_a.number of questlons for
- P . A .

each g?jective-and the options are'scrambled,pstudents

‘tend to discuss underlying cdncepts rather than
answers to.specific questijys. (Dunkleberger & -
Heikkinen, 1983, p. 35) . e

: A NP .
e use of microcomputers to aid in the construction

of tests has a number of advantages. The use of a validated

3

item bank and a word processor makeslit possible to



flgenerate a number of parallel‘forms of test more quickly
‘and With fewer errors. A variety of computer programs are
favailable to aSSist in recording and reporting student.
,marks, TItem analySis rogramsumake 1t p0551bie;to gather.
and.organise the"data necessary to 1mprove the,quality and
'jvalidate the items in an.item bank. Interactiye testing ; »
programs make it poss1b1e to have a test retest capability
without compromising test security and/or test quality It,
Qﬁ possible to 1ntegrate any or all of’ the afo"mentioned
',functions 1nto a Single interactive program-//

Ward (1984) discusses some of the:advantages that can
be realized by uséng the microcomputer to lnleldualléé
student assessment He points out that,'"Eff1c1ent use. of
the equipment calls fonAa more flexible .scheduling;

(\}9

- students can be aIIOWed to ;ake tests at virtually any
time" (p. 6). It also removes..the time constraints imposed
by group testing. ‘There is no longer any need to requlre

' all/students to complete,the test%W1th1n the.same time

. period If time.is anrimportant consideration, it can be
'monitored and. recorded by the computer. With computers 1t‘
.’1s poss1ble to employ different assessment strategies by )
”prov1d1ng 1mmediate feedback on the corréctness of each
response or to allow a student to continue to respond until
the correct answer is obtained Millman (1984 -p. 20) in
-critiquing Ward's work, supports the v1ews that Ward

advances on the 1ndiv1dualization of testing

21
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There are two SLdes to establighing comggilt

{evaluatlon crlterla Flrst arezthe”operatlon”e;

-

'ﬂ‘uvz
1administrat1ve consideratlons. Thése cover .

. ;nf "Q. o
compatlbllitﬁi.presentatlon fcrmat,,use of .gra

» E "n‘ i 4

program features, ‘anpd the vendorts sales and warranty
Q',.

X .J'\;. )
deals dlrectly with learnlng 1ssﬁé§w

1308
One way of -dealing w1th both’;
' LU

'admlnlstratlve crlterla, as well as w1€ﬁ3the learnlng

‘e

'1ssues 1s to prepare an evaluatlon checkllst or'
valternatlvely a llst of questions to be con51dered when,
3evaluat1ng a computer program. There are many examples of
these kinds of llStS 1n the llterature. The Clearlnghouse
of Alberta Educatlon (1984) has publlshed an exten51ve llSt
of questlons to be used by thelr computer program -

| evaluators. Lathrop & Goodson (1983) devote four chapters
of . thelr book to the evaluatlon process and prov1de several
Llsts of questlons deallng Xlth various; aspects of the'
deevaluatlon process. Hsu & Nltko (1983 p. 27) offer a
comprehen51ve system wh1ch they used to evj%uate a_ number
of mlcrocomputer testlng programs. Kenneth‘Krause (1984,
p.24)‘puts forward a list ofxguestions‘that he has found

useful in evaluating reading softmare. Other lists of

y : ' ,;7
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‘“:evaluation criteria are advanced by Jelden (1982, p. 32)

and Senn (1983,‘p1 317) > ‘ ' IR

23

Cautionvmust‘bevexercised when uging any checklist;;As-

Miller and Buqnett (1986 PR 159= 160) p01nt out when_: ;’

v criticizing Krause ] set of guidelines, a number of

-checklist may occur which will overemﬁhasrze the

S
operational and admlnistrative concerns and down play the

theoretical concerns related to the learning 1ssues.

e ’:

'Raw1tsch (1983 p. 33&) also helds this p01nt of v1ew

_Another pnoblem area'lies in the wording of 1tem5'in the%%

checklist Poor wording may 1nadvertently restrict the

T

evaluation. Thls could lead to the rejection of otherw1se
valuable software packages. A third area of concern is that
software designers may tailor their programs to meet ‘
established evaluation criterion'in,orderpto-ené%re.a

nositive-evaluation. CheCklists and lists of questions are

Their use. ensures that the most 1mportant concerns are

'zd°alt w1th 1n the evaluation process ‘It 1s important

’ however, to keep in mind the shortcomings of lists 1n order

to prevent overemphasizing m1nor~p01nts and to ‘avoid

;rejecting‘software packages for the wrong reafpns.. .

‘Tae evaluation of QUIZMASTER differs from most of the

: evaluations described in the”referenced articles 'in that it

‘problems can arise. One concern is that an- 1mba1ance in the‘_

' useful dev1ces to use when evaluating educational software.'



involves the evaluation of a CAT program under development

e

®
evaluation of ‘a program under development is essentially

‘and not the evaluation of a finished product‘ The

formative evaluation. Most of the articles reviewed dealt
“with summative evaluation procedures. Consequently none of
f;the checklists or lists of questions revi@wed fit the needs.
.of the formative evaluation of QUIZMASTER The exercise of
<rev1ew1ng this literature, ﬁBWever, proved useful Without
going so far as tailoring software to meet current
evaluation standards, it is poss1ble to determlne the m
desxrabIe quallties for CAT software._Those qualities seé:
to be' y & ] .
l The program should be’ able to access a question it
- bank chooslng items from that bank in some random eﬁﬁ‘\
fashion. (Dunkleberd‘r & Helkkinen 1983, p. 35;
Hambleton et al., 1983, p. 76) ‘
2. The program should‘be capable of'storing data;on each
'dquestlon S0 that an item analy51s can be carried out ‘for
the purpose of validﬁting the test 1tems. (Hambleton et
“al., 1983, p. 76 Jelden, 1982,,p. 32; Senn, 1983,
p. 317). | |
3. Some method must ex1st w1th1n ‘the computer program for
' ”:maklng changes to 1tems in the question bank (Hambleton
»’et al., 1988 p 767 Hambleton, 1984, p. 12; Hsu_&.: |

Sadock, 1985, p. 6; Jelden, 198%,'p. 32) . .

&
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4. The program should provide some form of feedback to the

student regardlng hls progress. (Cartwright &

‘Derevensky, 1976, p. 318; Hambleton et al., 1983, p. 76;

: \
ér Mizdkawa & Hamlin, 1984, p. 16)
: ” 2

5. The program should be capable of malntalnlng progress»»v-:

LV

,vrecords on eﬁph student .and should be able to dlsplay
both,student“and ctass progress profllesf (Hambleton et
‘al;, 1983, p. 76; Mizokawa & Hamlin,_l984, p{;G{ Senn, __,:I&
iée3f p. 317) | - o %Jv.' ‘
6. The teacher should be able to exert some form of control
.over the program in regard to test dlfflculty and
tudent progresslon. (Hampleton et al. 1983,-p. 70;
Noble, 1981;'p;“385)
7. The program»should be'capable of generating a number.of
dlfferent types of tests 1nclud1ng pretests and post |
rtests (Jelden, 1982 p- 32)

" Evaluation Procedures o \1\

The evaluation process used to assess a computer

program under development ﬁa’a'formative‘evaluation
process It is done with the 1dea of 1mprov1ng the quallty
of the computer program Kearsley (1983) dlfferentlates
between formatlve-and summatlve evaluatlon this way
| In contrast to the purpose of formatlve evaluatlon,
wh1ch is to improve the eff1c1ency or effectlveness‘of
a system or‘tralnlng program, the purpose of summatlve

‘. E - evaluation is to determine the efficiency or .
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4effect1veness and. to make decisions based on this
'assessment. (p. 152) }

o . Formative:éValuatlon models have one thlng 1n common;
.they are cycli al; They prov1de a mechanlsm for collectlng
informatlon, ana1y21ng that 1nformatlon, maklng changes
based on the 1nformation collected then restartlng the
1nformatlon collectlon process., Harrls, Bell and Carterix,
'(1981 P. l l 2/ 2). descrlbe one such pﬂ@gess. Thls model

'.was used by Layman & Hall (1986) to evaluate a computer

based- teachlng,package Another model was developed by

'.mKearsley (1983, p. 146) spec1f1cally for the purpose of

.evaluatlng computer based tralnlng systems Kearsley's
model, whlch is described more completely in Chapter 3 was

7

3gused as the mod\l for the evaluation of QUIZMASTER

M

Summary
When examlnlng any. CAT program 1t 1s useful to be able
to descrlbe 1t in terms of some testlng theory in- order to
Ndescrlbe the program's capabllf%ies Wheh QUIZMASTER was;'
‘concelveaﬁgts purpose was to kelieve some- of the problems
gassoc1ated w1th achlevement testlng in the multlple
activity. In gstrlal Arts program. Slnce the testlng needs
were prlmarlly for formatlve evaluatlons, QUIZMASTER is
strongest for this type of testlng Tts. capabllltles can,

'
w1th some llmltations, be extended 1nto summative aﬁ% ¥

5.

dlagnostlc evaluation activities.

. |



There.is.little‘point inﬂusingﬁmicrOComphters in the
T'v‘-,"itestn.ng process if they do not contrlbute something in the
.way‘of tlme sav1ngs or improvements in the testing

. s;tuatlon. Mlcrocomputers:can save tlme.ln the preparationir
-ofutests._The number. of errors in the'test,can‘be reduced
and the guality of the_items monitored and improvgd.

Interactiuevtesting programs help reduce‘the chanCe of
errors in scorlng tests and make it p0551;1e to 1ncrease
the - frequency of tests. Test securlty is generally 1mprdVed
by the random selectlon procedures ‘most CAT programs use to
‘ assemble tests. There is also some. indication that the
random selectlon feature may lmggove the learnlng

situation. The 1ntroductlon of tk§m1crocomput r into the

d1v1duallze assess@t '

,and to employ different assessment strategles. '

Classroom makes it convenient to

There' are many methods available for use mhen
vevaiuatlng CAT programs. It 1s relatlvely easy to flnd
:checkllsts and llsts of crlterla that are deemed desxrable.
Peru51ng these llStS makes it pos51ble to come up w1th a’
list of comm n features that most authors deem to be‘

important. = .. L T

To make the,evaluation process COmpleteéﬁail'of the

P

foregoing ideas can be brought together inside some
evaluation model so that judgments-about a CAT program can

. be made.
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'Ehapter 3: Methodology . -
Introduction |
_The:; search for a method to evaluate educatlonal
computer programs leads one into the domaln of pregram and -
course evaluatlonemethods. These methods can be modlfled so
; that evaluatlon of computer programs is pos51ble. One such

- method is suggested by Kearsley (1983) in his ‘book

__Computer Based Tralnlnq A Gulde to Selectlon and

ImplementatlonJ‘In hls system nﬂ/groups the varlous

- evdluation act1v1t1es 1nto two types of evaluatlon'
formatlve and summative Anderson (1985 “p. 200) takes a
s1m11ar approach to the problem . . :

It is 1mportant to draw a dlstlnctlon between the 5/

- purposes of formatlve and summatlve'evaluatlon. Wlth
- formative eva;uatlon the- purpose is to gather 1nformationlf

: to 1dent1fy ways in whlch a program can be 1mproved To ']

tiNs end the evaluatlon act1v1tles would normally be
carried out during .the developmental stages. Summatlve

:eValuatlon act1v1t1es are conducted for therarpose of
gatherlng 1nformatlon to ald in maklng flnal judgments or
4declslons. (Anderson,'19 5, Kearsley, 1983) - Accordlng to
Kearsley (1983), in dlscu551ng the summatlve evaluatlon of
computer based tralnlng (CBT) "the purpose of. summatlve |
evaluatlon is to allow dec1s1on-makers to assess the value

~of a system in terms of alternatly% approaches,

(comparatime); effects on the jo 1:eﬁformance (validation),
v Y O ' v ,



or cost/benefits" (p. 144). Flgure 3-1 1llustrates the

essential dlfferences between formatlve and summatlve

evaluation.
. ¥
) FORMATIVE | SUMMATIVE
PURPOSE | Improve Program | Adoption of
' ' " ' Program .
TYPE OF DATA frogram : | Competitive,
T _Performance validation,
‘ ) ‘ ' |- Cost/Benefits
. ‘/" . . . . . ..
$TAfUS OF SYSTEM Prototype o Operational .
" EVALS®TOR . . Usually Internal | Usually External
e DECISION #AI(_ER Instructional | Management
: t Specialists = - o

Figure 3-1. qomparisoh_of”formative aud sumﬁatiue.'
;evaluation. (Adapted from Kearslep} 1983,:p{r145)
a{_~_" The Model
'Thef§§§E€hgthat Kearsley (1983) describes incorporates
two different types'of evaiuation: formatiue and QUmmativetf
Since the purpose of the study descrlbed 1n thls report was
to evaluate a prototype computer program, only the
Vformatlve eValuatlon procedures are of 1nterest The’
| formatlve evaluation structure put forth- by Kearsley (1983)
kserveo\as the basxs for the evaluation described in this

report.
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Formative Evaluation
di{ ' The formative_evaluation processlis illustrated:in
Figure.3-2. This figure shows the cyclicai.nature of the
evaiuation process. The model is essentially a linear
progre551on which sub]ects a prototype system to a pilot
test and a’fleld test w1th the ultlmate goal of producing
an operational system. The formative evaluation component
of the model makes.lt-poss1ble to evaluate each stage of

N

the process as it occurs and then, if necessary, go back

and make changes’ to the program belng evaluated

PROGRAM
' SPECIFICATIONS

PROTOTYPE PROGRAM

l N
S |
FORMATIVE | | = l R
EVALUATION ' | |} _. - - R - ]

l l
l |
' l
I I

~; PILOT TEST
(Small group tryouts)

FIELD TEST
(Actual setting)

. OPERATIONAL I
PROGRAM ~

Fiqure 3-2. Major Activities in Formative Evaluaticn

(Adapted from Kearsley, 1983 p. 146)

[

~

. The first test 1n the formatlve evaluation process is
to subject a prctotype system to a pilot test or small

group tryouts The purpose at thls_stage is to identlfy and



,porrect'asvmany errors and problems as possible:‘buring'the
piict testing_phase the proc‘ss involved in making . ™
correctionsvis‘relatively imgle because, as the mcdel
shows, the return path tofccrrect the system
specifications, is short, and only a few people are'l

' 1nvolved Even radlcal changes in the prototype system are
easy to handle because the'changes need-only be explalned
to‘a’few.people. it seemsfunlikely that an ideal Systemb
would emerge from‘the'pilot test“phaSe.but‘the.system‘that

does result will, inhall probability, be a working systemn.

The field test ﬁh;Se is entered when the results of
g ,‘-;p,‘,

the pllot test are judged satlsfactory The field test 1s ‘a

-

" more demandlng test for twg%reasons Flrst there is a-

'vmﬁ;greater potentlal for uncovﬁtlng problems because there are

qh”more people 1nvolved Secondly, the field test because 1t
‘ftakes place in an operatlonal env1ronment 1s a better and
. more demandlng test of the spec1f1cat10ns and system
de51gn | |

As was the case with the pllot test in the fleld test

'there is. prov151on to move back in the evaluatgon cycle and.

make the necessary ‘hanges to the system and/or system

'i .

'.’spec1ficatlons Because more people are llkely to be

¥

Jlnvolved and the- system 1s belng used for its 1ntended
‘purpose, the process 1nvolved'1n maklng‘changes and -t
reeValuatlng the modified system is necessarlly more

dlfflozlt R
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Procedure
: Deve opin the P otot e s stem

| For the purposes of this study the prototype system
: being evaluated was the mlcrocomputer based testing .

!

program, QUIZMASTER which is described in Appendlx 4. " The

”%m program was developed by J. F D. Ilott and W. S. Latta at

%the University of Alberta. The 1n1t1a1 motlvatlon to
dé%elop the program was to prov1de a teachlng tool which
would be of assistance to Industrial- Arts teachers in
.managlng multlple act1V1ty laboratories. Advice was sought
'from ‘several members of the Department of Industrlal and
Vocat;onal Educatlon durlng the developmental pr0cess The
. early stages of testing, 1nclud1ng pllot testlng, was done
'by the test-authors w1th the cooperatlon of other -menmbers
of the Department of Industrlal and Vocatlonal Educatlon. A
.brlef descrlptlon of the pilot test is given in the next
section. ' : - |
Pllot\ﬁestlng T
QUIZMASTER was pilot tested by a number of
undergraduates reglstered in the Bachelor of Educatlon
'program in Industrlal Arts.‘These students were asked to
‘use‘the program to create a QUIZMASTER Unlt and if . p0551b1e'
use the Unlt in a practlcal 51tuatlon. The pilot test was
'carrled out in conjunctlon with the normal class act1v1t1es

'associated w1th the Currlculum and Instructlon course,

EDIND 391. EDIND 391 is a course whlch‘provides,an

~
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‘opportunlty for the undergraduate students to practlce E
rtheir teachlng skills in a carefully superv1sed Indusé;:al\
Arts multiple‘actlvity laboratory located on' campus.

A51de from being convenlent using the EDIND 391
students and fac1llt1es for the pllot test had several
»advantagesftFlrst,,lt provided an opportunlty.for people
with little or no computer experience to useﬂthe»program.
This was a qood test of ‘the program's ease of usq%and error
handllng @&pabllﬁﬁles. The EDIND 391 teechlng fac111ty has
a number of Apple i1 computers thus solving the problem of
access to the necessary hardware A third advantage of- l
using th1s class vas that the poss1b111ty existed that the -~
computer program could be used for its intended end purpose',

of evaluatlng students Unfortunately only one or two

"1nd1v1duals got far enough along w1th the progect to

actually use the program w1th the junlor hlgh school ’ ;'F

studentsf _ . | .
The‘activities generated‘by.usingTQUIZMASTER were

within‘the‘obfectlves of the EDINb 39l>course of studies.

Although ‘the students were. part1c1pat1ng 1n a pllot test of

a computer program, they were d01ng so for course credlt
Prior to the. Start of the pllot test it was necessary

to glve 1ntroductory 1nstructlon 1n u51ng mlcrocomputers

and 'in test item constructlon. The 1nstructlon on

microcomputer operatlon was necessary 51nce many of the

* students had,no knowledge of computer operatlon.«

o
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Instruction in test 1tem constructlon‘and testing
procedures was con51stent w1th the EDIND 391 course
objectives. ‘ | -

Throughout this phase it was necessary to keep 1n
close contact w1th the EDIND 391 students to assist then 1n
computer operatlon and test 1tem constructlon It was |
.'assumed that there were Stlll problems w1th QUIZMASTER.
‘This turned out to be the case. Worklng closely w1th the
students durlng the pllot test prov1ded support for the
C_EDIND 391 students in overcomlng problems in computer
operatlon and test 1tem construction To fac111tate the

1dent1flcatlon of programmlng’errors the computer program

had a bullt 1n error message and the students were prov1ded

with a program fault report form on which they could detall

any programmlng errors that they encountered. A sample of
:thls form is shown 1n Appendix 2.

At the.endfof the pllOt test the students‘were asked
to complete a questlonna1re 51m11ar to the one shown in
Appendlx 2. Informatlon gleaned from thls questionnalre,
..program fault reports, and ong01ng dlscuss1ons w1th the
'{;students were used to make a dec1510ns on program changes
‘iln order to prepare QUIZMASTER for the fleld test The
questlonnalre was also be evaluated at thls ‘time to
determlne 1f 1t was in fact yielding the desired
information. SOme changes to the questlonnalre were

_necessary.

34
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ield Testlnq

[ 4
The field test was carried out 1n the Industrial Arts

laboratories of six junior high schools and two senior high
schools.‘There were only,two crlterla for. teachers to
‘part1c1pate 1n the field ‘test. First it was necessary for
them to have an. Apple II+ Apple IIe, or-Apple IIc,computer ‘
located in the Industrial Arts laboratory. The second.was
‘that the teacher be willing to usé the program to author at‘
least one test and to use the program as a part of their
student evaluation—scheme |
Each teacher partrzipating'in the field test was given
_%a familiarization session with QUIZMASTER prior to starting.
{%the field test activities. They were'asked to generate at
least one QUIZMASTER Unit and then use the program in their
laboratories w1th at least one class through one class

rotation. The actual timing of the use of QUIZMASTER in the"

"classroom was determined by each teacher' s laboratory

.ﬂ management schedule During the perlod of the field test

‘contact was maintained by telephone and v1s1ts were made to
the schools whenever a teacher enconntered problemssthat'
conld not be handled over the-telephone; It was;necessary
to make several:tripstto some'of the participating schools.
At ~the end of the field test period each teacher was-
asked to complete a questionnaire similar to the teacher
questlonnairekillustrated in Appendix 1. Each teacher_was o

interviewed to determine any reactions and problems not



3d
covered in the questionnalre. The 1nterview scheaule is

- also shown in Appendix 1. At the participating teacher s
discretlon, a questionnaire was admlnlstered to those

students who completed tests u51ng QUIZMASTER and a number

of students were - 1nterv1ewed. The student questlonnalre and
_the student.1nterv1ew schedule are illustrated in App;ndix
1

‘Selecting Field'Test.sitesv

The field test for QUIZMASTER was carried out in the
Industrlal Arts laboratorles of the part1c1pat1ng junlor
" and senior high schools. The Industrlal Arts program was
;selected for a number of reasons. |

The Industrial Arts program, as it is implemented in
the Province of Alberta,‘emphasizes individual progress: o
through a multlple act1v1ty approach to teachlng the course
content A multlple gy#iwlty laboratory is deflned in the |
Junlor ngh School Currlculum Gulde as "A laboratory where

three or more act1v1t1es are in progress at the same time".

7_(A1berta Educatlon, undated “p. 7) This attrlbute was

' partlcularly important because QUIZMASTER was developed as
‘an aid to 1nd1V1duallzlng lnstructlon One of’ the )
motivating. factors 1n developlng QUIZMASTER was to prov1deﬁl
_Industrlal ‘Arts teachers with somefa551stance 1nrdea11ng
with the complex ‘problems of testlng schedules and test

secur;ty ‘which result from the operatlon of the multiple

activity program.
‘ y



_'fﬁnbther factor in choosing'th Industrial Ards prog;am
‘was the availability of Appie IT ccmputers. A‘number ofs the
laboratories were already equipped,with»these“computers as
a result of program needs ?ssociated.with teaching the
Graphic Communications, Electricity/Electrcnics, and

Computer Modules. o

One of the requests made of the part1c1pat1ng teachers
_was that they use QUIZMASTER in the same way that it would
-be used if it was integrated into their normal evaluation
process. The smalier size of the Industrial ArtS'classes
made 1t possible to approach 100% studernt part1c1patlon

There is a natural as5001atlon between the Department

of Industrlal and Vocatlonal Eddcation at' the University of

Alberta and pract1c1ng Inpdustrial Arts teachers. Existing

avenues of communicatiop make it relatively easy to

" maintain contact with t ese .people. Further, as a

practicing Industrial ts teacher, the researcher was -

-

' better able to prOV1de adv1ce and as51stance in u51ng
'QUIZMASTER'during the field test. o
ditionaleincentive ;or the

'Industrlal Arts teachers to partlclpate 1n the fleld test

Lastly'there Was some

because it was poss1ble to make available to them a number
" of Industrlal Arts Safety tests whlch were developed by
,}J F. D. Ilott at the Unlver51ty of Alberta. These tests

‘were offered to the part1c1pat1ng teachers and allltheégf
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participating teachers took advantage of the offer to éome v
degree. '
Collection of Data
The formal collection of data was done in two ways.'
Flrst, all the part1c1pants in the study were asked to

complete a questionnaire. The teachers and selected

students were then 1nterv1ewed to gain further 1nformatlon.

Collectlnq Data from the Students o 3
| There were two methods of collectlnc data from the
participatlng students. The first. 1nvolved the
__admlnistratlon of a short questlonnalre The questlonnalre
was admlnlstered hy the parth&patlng teachers to all of
the classes that were 1nvolved in the’ study The‘only
students not completlng a questionnaire were those students
that were absent from class on the day the questlonnalre )
was admlnlstered. S % | |

‘A structured 1nterv1ew was used as the second method
_‘of gatherlng data from the students. Only a few of the
students were interviewed. The sefgo:aon method was
opportunlstlc ‘The students that ‘were 1nterv1ewed were
selected because they were avallable at the tlme the

'f~¢researcher v151ted the school Students who 1nd1cated an .

~[7unw1111ngness to be’ 1nterv1ewed were not 1nterviewed

“: The students were exposed to only a small part of
QUIZMASTER. The 1nformatlon that could be obtalned from ‘the

students was* necessarily limited by that exposure. "The

R




questionnaire and the interview ‘items reflect this in that,'

both are limited in length. The rangé of topics covered in
these inStruments‘is restricted to the act of actually
u51ng QUIZMASTER to complete avtest.
Collecting Data from the Teachers f,"
| In contrast to the students, the teachers 1nvolved in
~ the study saw all sides of the QUIZMASTER program. Flrst
during the familiarization session prlor to the'fleld test
startlng, they had theyopportunlty to use the pﬁpgram as a
student would use 1t The authorlng and record keeplng
functlons were explored more.extensively as the teachers
_iused the program w1th their classes. In addltLon the
tpartlclpatlng teachers had the opportunity to observe»
student reactmon when the studentsvused the program as part
of their Industrlal Arts course of studies. This greater
level of 1nvolvement lS reflected in the greater breadth of
questlons asked in both the teacher questlonnalre ‘and the

teacher 1nterv1ew schedule These Lnstruments can be found

s%h‘Appendix_l.

a: anormal.Sourceslof Data

AnotherISOurce ofpuse%ul‘information resulted from the
activities inyo;ved in supervisingvthe study: Some teachers
encountered procedural problems¥which‘caused the loss of
program data. Although the-inmediate solution for these)

problems was to suggest alternatemmethods of using the

39
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program, the long

progfam code.

\

term solution resulted in

fg

chang
/ .

es to the -
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- Chapter 4: Analysis and Interpretation‘of Data
| | | Introduction B
There were two dlstlnct groups of people lnvolved in -
the fleld test of QUIZMASTER The largest group was made up
" of the students who used the program as part of thelr
studles. Because this group is relatively large it is
possible go come to some tentative conclusions regarding
. the students' perceptions of‘QUIZMASTER within the context .
. of.the lndustrial Arts programs. The second group, made up
;, ccfgthe teachers’who participated in the field»test, was
quite small. ' |
“'Because the group ofvteachers was so small, no
reliable_concluSions can be drawn from the data colledted..
‘This‘does not mean that the data collected is valueless. As.
Contract Research‘corporation (1975) pdint out, in relation
to field testing curriculum products:' |
A simple unelaborated conclusion thatfno effects
(could be measured, hqwever; would rob the'potehtial

A - ;users‘of important contextual data, including the'

3flmsights of the actors involved. Whlle 1ntu1tlon 1s
- N v

. riTV’
B }ainsuff1c1ent basis for dec151on-mak1ng about a
' :»‘ @g§

»~::rr1culum, 1t is important information for dlrectlng
i future exploratory efforts. (p. 60)
It is invthis spirit that the data collected from,the

. €

teachers is presented.

41
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Referencing‘the Data

. For reference, a summary of .the data gathered in

i

formal data gatherlng process 1is contalned in Appendix 3.
C .

In the discussions Wthh follow, number references to. the

_leert scale items are the numbers used to identify the

.statements in the data summarles in Appendlx 3.- As the data

is examlned the relevant statements are reproduced in

‘tables in the body of the text statement numbers startlng

with a l are taken from thé student questlonnalre and
statement numbers starting with a 2 are taken from the

teac questlonnalre -All other 1tem number references arei&»
to the approprlate questlonnalre item or 1nterv1ew |
schedule. ' ' 4 . - | i | o

The process of calculating means for the Likert scale

lltems meant that a value had ts be a551gned to each of the

response- categorles For the purposes of the calculatlons

the "strongly disagree" category was a551gned a value of

_'one and the "strongly agree" category was ass1gned a value

of five. The categories in between were assigned

appropriate, 1ntermed1ate values.

Examlnlng thg Data

Y ' N ,.
The research questions posed by this study are quite

I

spec1f1c. The answers to the 1nd1v1dual research questlons

are 1mportant for two reasons Flrst they provide the

o

1nformatlon necessary to.make informed judgments about |

improvements to be'made-to 2 .ZMASTER. Secondly, when taken
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o .as a group, the answers prov1de clues to the answers to the~

broader questlons that were detalled in the Statement of
the Problem in Chapter 1. Those questlons are. 1) Is
QUIZMASTER's computer code correct and complete’ 2) 1Is
QUIZMASTER‘S format and content acceptable? 3) Is
QUIZMASTERlacceptable to7teachers'andvstudents?‘

The data colieCted in the field test is'examined in
tWO ways. }irst'the individual questions areuevaluated
' within the contert of the way the research questions were
grouped The data is then examined 'in the context of the

-three broad questlons outlined above

Answerlnq the Research Questlons

The grouping of the research questlons used in
Chapter l prov1des a convenlent way of examlnlng the data.
Each group of questlons pays attention to particular
aspects of the program-s qualities. A three-pdrt format is

used for examiningrthevda%a. First there is a statement

detailing the qualities of the program to be ekamined.nNext

follows a summary oflthe,anticipatedvresults based on

certain, stated assumptions. Finally the data is examined
to see i%, in fact, the data asserts or denids the

assumptions.

* Computer‘Proqram code

3
) . - s

Thls group of questlons attempts to. dlscover 1f any
syntax or loglc errors ex1st in the program code. Whlhgflt

is un11 :ely that a’ computer program the 51ze of QUIZMASTER'

22

D
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uilLvever be completely free of code'errors it should be

p0551ble to bring the. number and type of errors within

: reasonable llmlts

Anticipated Results

Ly If the assumptlon is made that there are errors in the .

s

computer program code then a partlcular pattern of

responses can be expected First, mean values less than

‘5 00 should be expected for 1tems 2.02 and 2.04 on the

teacher questlonnalre Likert scale data. The more errors

,{that there are in the program the lower these: values

vhshould be.ISpec1f1c complalnts should show up in the

'7responses to 1tem 5 on the teachér questlonnalre, 1tems 1,

2, 9,;and lO 1n the teacher 1nterview, and items l and 3 in

the student 1nterv1ew."

leert Scale Results
pExamining the results of'items 2.02 and.2.04 on the

teacher questlonnalbe reveal means of. 4. 00 and 4.60 | , f

'respect1Ve1y The statements and related data are detalled

: 1n Table 4-4. These values~g1ve an 1nd1catlon of the

'magnltude of the problem Wﬁlch existed durlng the fleld

'.'test ‘The relatlvely hlgh*values are 1mportant to’ note‘

lfbecause, they 1mply that whlle were some errors in the

vi

s

program code, the bﬁlk of the program, or at least that'

.part/of the prog}am used by 1nd1v1dual teachers, worked

correctly and Smoothly 2
&

. . .‘5
VMA‘:?.

%

e
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L .or . . : : i .
Table 4-1 T o - s F

_ ) o L .
:OOmputer Program_ Code: Questions‘and Daga'Summarv

(2. 02) The program operated smoothly w1thout produc1ng
érror messages ,or hagglng S

. ,
)

(2. 04) The program responded cofrectly to ‘commands. a.

)

ltem Summary " _ o o ™
“Item§ ~SD D N A SA TItem'N Mode - Mean

---——-——--—'—————————-———-————-————-———--—-————-'-—-——————

'Identifying The Errors -

" A study of thebresponses given to thehrelevant

'questlons revealed several dlfferent program code ernbrs‘r

Item 5 on the teacher questlonnalre revea}s that -one

problem with the- computer code was a fallure to save

'nstudent marks. ThlS concern is' edhoed in the responses to

questlons l, 2 and 9 of the teacher-lntervlew and questlon . !
A e e _

3 of the student‘interview;lﬁhe data ‘indicates that‘this is

not a very‘large'problem from the students' point of view. ok

Only two of the 64 students respondlng to questlon 3 of them

x

student 1nterv1ew 1dent1f1ed this as a problem None of the'
64 students respondlng to questlon 1 of the 1nterv13w
1dent1f1ed this as a problem,‘The small numbers

notwithstanding,fit is important tolpointﬂout that any time



a computer programefails to.reoord data_it‘is a serious
fault'and requiresnremedial action. |
Question l of the teacherxinterv1ew 1dent1f1ed a

number of other errors w1th the program code. Without g01ng
into the technical details, the 1dent1fied problems were:
1. Failure to read data correctly from the disk under

-certain cirCumstances, This resulted in an -interruption

in the program's operation and subsequent loss of data.
2. Failure to write data to the disk under certain‘

circumstances.
.

3. Inadequate error trapping when the program was forced to

deal with write protected disks and disk files.
4. The test generator would print incomplete teSt items
Aunder'certain,circumstances.
All-of the identified errors, in one way¢or another,
resulted in the loss of data from the program. In spite of
the serlousness of the errors it was possible to av01d all
" of them by follow1ng certain, prescribed operating |
procedures. Informing the part1c1pants of the field test of
the correct procedures made it pos51ble to complete the

'field test w1thout making modlflcations to the program.‘i

46

There were a number of complaints about the slow. speed_:”,'

. L
of the program. These complaints showed up in question 9 of

-the teacher interview and questions 3 and 4 of the student

'questionnaire This problem was rated second in the list of

things students. liked: least about taking a test. It stems



from an early dec1smon to make QUIZMASTER downward
compatible with the older Apple II+ computers whlch were
'limlted to 48 Kllobytes of memory Thls requlrement 1mposed
certain’ restrlctlons on,QUIZMASTER. First, 1t was,necessary
to'ﬁsﬁéin older and slower disk operating system. Next 1t

was necessary to use a filing system that used the disk as

an. exten51on oisactlve memory. As a result the program does .

have some delays in operation. There is very llttle that

*

can be done about the problem w1thout changlng the program

spec1f1catlons

3

 Computer Program Format and Content

The research questlons, ‘asked in this section, attempt

to deal w1th the level of usablllty of the computer program

<G});Ln three broad areas, 1) ease of use, 2)'the test format,

and 3) the program completeness

Antlclpated Results: Easerf Use
| There are three research questlons associated w1th the
ease of use. 1) Is the computer program user fr1endly° 2)

-Are the menu functlons clear’ 3) Is the screen format

ﬂ. .

| acceptabﬂ%§w, . - - ‘ | S

o -

The means of the items llsted in Table 4-2, taken-
together, should reflect the general level of difficulty in

u51ng the program. Each 1tem references a dlfferent aspect

“ik of the problem. If the program is easy to use then the '

following pattern of»responses would be expected. The means

for items 2.0l and 2.20 should be. at or near 1.00. Greater
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%levels of éifflculty in psf%g the Program should be
'@7 0), ﬁ

reflected in higher means for these 1tems Slmilarly the

e

means for 1tems 1.01, 1. 02, 2.03, 2-05 2. Oi%and 2 08
should be at or‘near 5.00. The more dlfflcuh%“the program

-is to use, the lower thefe méans should be.

Problems of a specwﬁlo%ﬁhture slrould be found in. the
teacher questlonnglre, questions 5,axd 6, the teacher
interview, questions 1, 2, 3, 4, and 3,vthevstudent
questionnaire, questionsrz, 3, and 4, and the}student‘
interview;:questions 1l and 7.

Likert 8cale Results: Ease of Use

s . {\‘..

From the student's perspectlve there are some problems
associated with operatlng the program. Means of 3.73 and 1
4.22 on items 1.01 and llozlrespectivelyvindicate that the
program is relatlvely easy to Operate. 0f$the 244 students

" who completed the questlonnalre, 142 or 58. 2% agreed or
strongly agreed that the program could be operated w1thout
help from their teacher. There were 193 students, or 79.1%,.
who felt that the 1nstructlons on’ the screem.were. clear.

Table 4-2

Likert Data Summary: Ease of Use

(1;01) Once I had the computer disks I could run the
- program without Juch help from my teacher.

(1.02) The 1nstructlons on the screen were easy to
understand

(2.01) The program was difficult to use.
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Table 4-2 ° . N

v'leert Data Summar Ease of Use (continued)

(2.03)
(2.05)
. (2.06)
(2.08)

S
(2.20)

_Note.

The instructions on the screen were clear.
The menus were easyqqg understand.
The Screen layout ‘was easy to read.
My students found the,program easy to use;

I found the/éermlnology used in the program
(Unit, Topic, eto.) to be confusing.

Item Summary « .°' @ o

: 4 . L
SD D N A SA Item N Mode = Mean

__________________________ S U,
14 21 59 62 80 236 5 3.73
7 14 29 61 132 B 243 5 4.22
3 0 1 0,40 4 1 1.50
0o 0 1 :.23552 : 5 5 4.19
0 0 2 2 1 5 4 3.80
O o0 o0 1 4 5 5 4.80
o o o 2 3 5 5 4.60
1 3 1 o0 © 5 2 2.00

——— - ———— — T S V- ——— T — T ——— — " —— Y ——————— —— - ——— —— -

Item numbers startlng with 1 are from the

student's questlonnalre and item numbers startlng with

2 are

from the teacher's questlonnalre.

The results from the teacher.questionnaire are not as

reliable because of the smaller numbers. 1t s still

interesting to note that the results indicate that teachers

49



(elatively easy to use. Item 2.01, which deals directly

-4

partic1pating in’ the field test found the program

PR
?

'with the 1ssue, has a mean of 1 50 indicating that the

-teachers found the program easy to use._ztem 2.20 asks

about the term, logy used by the pro& It shows a mean

f 2. oo indlqatl *-gthat t? :;; use‘d by QUIZMASTER

U ,'."' pw:
appeared to be accdptable to. the” teachers,,
< ‘,”* oh

mean of 4 80 for 1tem 2 06. Items 2. 03 and f’OS had means

Ki®ated by a

of 4 19° and 3. 80 respectively indicating that the messages

displayed by the program iﬁ“&ts menus and instruction '

/

.-Statements were also easy to understand. None of the

" & ‘
teachers rated the program as difficult to use.

Identifyinq the Problems: Ease of Use

From the students' point of view there is no clear

statement that QUIZMASTER is easy to use. A Majority, or

- about 58%, did indicate that they found the program easy to

use but this leaves over 40% of the students who presumably
did encounter problems. When studying the anecdotal
responses, many students’appear to'be satisfied that the
program was easy to use Question 2 on the student

questionnaire asked "What did yeu. like best about taking a

'test w1th a computer’" The most frequently occurring

response, with a frequency of 68 out of 270, was that it

was easy to use. It was not clear whether the majority-of.

- these students were referring to thebprogram or'the test
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items .included in the Unit. Similar‘resultsuare found in
the free responses to the student‘interview_questions. Whe
asked to’identify_any pltblems that they,had with the =~ #b
program 34 out of.64;respondents indicated that there were |
no problems and when asked for'general gomments-lB-out‘of
23 responded that they liked the program or found it easy
to use. Tn both ‘cases these were the most frequently
occurring responses | |

tbThere were a few problems identified by the students
One respondent reported that the 1nstructlons on the screen
‘were confus1ng, and three 1nd1v1duals reported having
difficulty with the password.»There is also evfdénce to
indicafz'that some students, because of‘forgotten
passwords, had dlfflculty with the securlty entry- system.
Another source of pfoblems encountered by some students was
the program s failure to store marks
| -The teachers,'who used more of the program, reported a
greater number of problems.,Even sO the general tone was
positive. Among‘the responses were comments to the effect
that the program was straightforward and easy to use. One

teacher p01nted out that while 1t took some tlme and effort

‘_to learn the termlnology used by the program, the beneflt

was that the structure helped to organlze the thlnklng
.. process when constructing a'test,
Some of the anecdotal responseslpointed to specffic

problems. The largest number orffhese/related to the

..



complexity of the program. The comments ranged from

'

‘requests for flow charts show1ng the program s organlzation
Tlto complaints tg&t the menu options did not adequately >

descrlbe -the varlous program functlons. There does appear -

to be a’ need. for a 51mpler, m%Qe mean1ngfu1 menu structure

within the program.

The remainding comments relatlve to the ease of use of

the program tended to ‘point to specifiic problems such as

_particular messages displayed by the program or they were

request to make the program

very general comments such
. N : S

more user friendly

Anticipated Results: Test Format ' , | -
| There is only one research questlon assoc1ated w1th
the test format It asks, Is the test format acceptable‘>
The more important aspects of the test format are
1dentif1ed ;; the relevant Likert scale statements llsted
in Table 4-3. A Unit, or Unlt test, is made up of a number
of basic components lncludlng questlons, feedback
statements, resource lists, - and spec1al 1nformatlon
statements. These components can be assembled in a number
of dlfferent ways, then presented to the student as a test

The result is that the same test can have a number of

=
- different appearances. The purposé of evaluatlng the test

-format is to determine if the 1nd1v1dual components of the

test are acceptable rather than looklng at the various ways

l’that the components can be assembled

N )

o
-
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or the items llsted in Table 4= 3 1tems 2 ll and 2 12

53

. would be expected to have means at or near 1. 00 1f there 1s'{

| a high'level of'satlsfactlon w1th the statements}$3he
‘remaining statemerts should have means at or néar:g.oojif a
hlgh level of satisfaction is to be. 1nd1cated. Clues to
specific strengths or:weakness may be fOund in the -answers
to questlons 3, 4, 7, 8 and 9 of the teacher questlonnalre,
questlons 7 and 8 of the teacher 1nterv1ew questlons 2 and
4 of the student questionnaire,_and questions 2 and 5 of
the student interview. 3% o | -
Likert Scale Results: Test Format_ .‘ %

i

The components of a Unit that the student sees are

predetermlned by the teacher For thls,reason the students
were‘asked to respond-to a more generalvstatement

indicatinnghether or not they liked the extra information
given during the test review. Only 117 students, or 47.9%,
Telther\agreed or strongly agreed that they- llked the extra
'1nformatlon glven durlng the test rev1ew. 'To balance thls,

ﬂonly 35 dlsagreed or strongly dlsagreed w1th the statement
- The reg@rﬂing 67 students elther had no oplnloncor declined
to ans;er the questlon At flrst glance the 47. 9% flgure
“; *may appear to be qu1te“low but 1t must be p01nted out that
. not all the students were glven an opportunlty to complete
the test :eV1ew For thls item it may be better to compare

the number who agreed or strongly agreed w1th those who

dlsagreed or strongly disagreed. On this ‘basis there were

W

~



152 students who made a commltted response. of thls number

117, or 77%,

- The teachers generally had a positive view about the-f
various components that go 1nto making up a QUIZMASTER .
Unit. Wlth the exceptlon of 1tem 2.11,
number of mastery feedback statements used,

pltems have means which 1ndlcate a reasonably high level of

teacher satlsfactlon.
ul’

Table 4-3

Likert Data Summary:

liked the informatlon in the test review.

all of the

=i

Test Format Q

(1.04) I liked the

test review.

(2.10) I liked the
- were used.

(2.11) I used very
- statements.

(2.12) I used very
. f:x:statements .

) IT' used unit

(2114) I used unit

»statements.

) ntegta

LOSRE e S
R fra
B NS

extra information given during the

way question feedback statemeﬁ%s

few\questionvmastery feedback

L)

few question non-mastery feedback

¥.

level mastery feedback statements.

ievel non-mastery feedback

(2. 18) Four questions per toplc is adequate.

which deals with the

o~

(2 21)“The ablllty to 1nclude resource llStS w1th a
w tedt is useful

I

R
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Table 4-3

Likert Data Symmary: Test Format (continued)

. 1 -

‘Ttem Summary '
Ttem # SD ‘D. N A 8Aa Item N 'Mode Mean
1.04 37 18 65 51 66 237 5 3.38
- 2.10 0 0 0 2 3 5 5 4.60
2.11 1 1 0 3.0 5 4 3.00
2.12 3 1 1 o o 5 1 1.60
2.13 o 1 o 2 2 ' 5.\ 5 4.00
2.14 0 1 0 2. 2 5 5 4.00
_ 2.18 0 0 0 2 3 5 5 4.60
2.21 0 0 0 2 3 5 5 4.60

Note._f%Em numbers starting‘Vfth’l are from the

student's questionnaire and item numbers starting withz

&

-2 are from the teacher's questionnaire.

Identifying Test Format Problems

Perusing the anecdotal responses gleaned from the

o

student questlonnalre and the student interviews prov1des
some 1nformatlon as to what the students 11ked or dld not
llke; On the pos1t1ve 51de, some students liked the types
of questions used and- llked hav1ng 1mmed1ate feedback.

These were the fifth and sixth most frequently occurring

responses to_questlon 2 on the student questionnaire. En

55
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response to questionvz of the student‘interview; a number

of students llked the 1dea that the program prov1ded

feedback and. gave them;thelr marks right away. This was the »

-

third ranked .comment in response to thls questlon.

During the student interview the students were asked
spec1f1cally if they found’ the feedback screens and -
resource llStS useful. Of the s1xty two students respondlng
to this question twenty—51x dld not recall seelng any
feedback screens All but one of the remalnlng thlrty s1x
students found that these screens helped 1n one way or

»

another.

The‘complaintS“that the students registered applied

more to the way the varlous components of the QUIZMASTER

: unlt were used rather than the focu51ng on the components

themselves There were confllctlng comments about the test_

\

review. Some students complalned about belng forced to

complete the test review whlle others felt that the test

p
review was a good experlence. A thlrd group, presumably

made up of those students who were denied a test rev1ew,

reglstered the complalnt‘that there was no test rev1ew. The

- \
1nc1dence of these: comments was small with the number of

studénts belng llmlted to only two or. three for each

comment oo o N

- In general the teachers who participated in the field

‘test appeared to be satisfied with¥the components that make

up the units. During the interview the teachers were asked

*
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what features were unnecessary and what feat} és. should be
i b,
added These questlons were  intended to caﬁﬁh shortcomings

In general however, it would be reasonable to expect .

[ L'/

comments relatlve to the test format to be ﬁﬁcluded in thé

- responses. There were no program features 1den%1 as'.g‘

. ,»9’ *.“‘v
unnecessary and there were no requests for new compbﬁepts

to be added to the QUIZMASTER Un1t Epe relevant commehts

that were made all requestedvgreater‘control over how the

vvarious components’ could be assembled to make a -test.

A§¥1c1pated Results Proqram Completeness

_ The research questrons in thls sectlon attempt to
discover if there are functions which could~be added to .
QUIZMASTER in order to make it more useful or'if there are-
any functlons already 1ncorporated whlcgaare not likely to
be: used There are three relevant research questions: 1)
Have any important functions; been omitted? 2) Are there any
superfluous-functions? 3) Are premade.tests desirable’

Items 2 22 and 2 23 on the teacher questlonnalre
leert scale attempt to determrne if the grade book and the

item analy51s-modules, built 1nto QUIZMASTER, are useful

‘ functions. If the teachers perceive these as useful 1tems

then the meansoflitem 2.22 should be at or near 5.00 and

the mean of 1tem5

‘and 2. 16 attempt to determlne whether QUIZMASTER mlght be

7

of more use to. the classroom teacher 1f 1t were supplied

with a number of Units relevant touthe‘teacher's,subjectem

’-

h23 shou’d be "at or near 1.00. Items. 2. 15_

"y



'-area. Since the teachers participatlng in the field test
were supplled a number of prepared units and were asked to

Create an unit of their own, they have some ba51s for

comparison. If ready made tests’fﬂﬁ;3esirable, the means

for items 2.15 and 2516‘shou1d ﬁ‘ mfbr near five. The
anecdotal_responses in the questicnnaires and interviews
were relied'upon‘to provide clues to any necessary cganges
in program features. The questions most iikely to contain
relevant responses'are questions 4, 6, and 10 on the
hteacher,questionnaire'andﬁguestions 4, 7, and 8 of the

teacher interview.

Likert Scale Results: ?rodramvCompleteneSS‘;-' s
| The relevant Likert scale items and the associated
datadare shcwn in Table 4-4. |

“ There is nc clear consensus, among the teachers who

.part1c1pated in the fleld test whether ready made tests

are preferable Means of 3.00 and 2.80 for 1tems 2. 15 and

2. 16 respectlvely indicate. that the teachers are lelded on

‘thls 1ssue In order to arrive at a meanlngful answer for

this questlon a much larger number of teachers will need to

)

| . be surveyed.

The grade book does seem to be a useful feature in the

prcgram. Item 2 20 has a mean of 4.40 inditating that the

part1c1pat1ng teachers saw value in 1t

- 58
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Table 4-4

Likert Data Summar Pro ram Completeness

“ 32 15) I would prefer a ready made test bank.

'42r16) It takes%ta? much ‘time to create my own test
» ¢ bank. ‘ Y . S : C

(2.22) The"grade book format was useful.

(2 23) I would not: use the 1tem analy51s data o
. collected by the program. . . .

Item # Sb. D N A SA ‘Item N. Mode Mean
2.15 2 0 0 2 1 5 4 3.00
2.16 1 1 1 2.0 5 4 2.80
2.22 0 0 0.3 2 5 4 4.40
2.23 2 1 1. ly o 5 . 1. 2:20

——————— a-—-—_-——-———-———-——-——‘—.——-—p:'-—"-—---—‘———-——-—

N ‘v. . g .."
s "I ’ N

A mean of 2. 20 for 1tem 2 23 and a response pattern
"that ranges from strongly dlsagree Mp tc agree 1nd1cates

that the teachers were dfv1ded on the usefulness of the

1tem analys1s module._ . S T ~f’“ > 1_-f' 2

b

.Identlfvinq the Shortcomlnqg [.rff‘;

v

None of the teacher§ suggested,any new functlons Wthh
should be added to QUIZMASTER gr any features whlch could
be classed as unnecessary One teacher, however, dld

advocate addlng a routlne to the student DlSk whlch would



K

.

prlnt a completlon certificate for the student on the e
successful completlon of a test |

.~ There were a number-of valuable comments and ‘a number
of suggestlons on how to 1mprove the éxisting features. One.
of the teach%is pointed out that the time requlred to - |
author a test was one of the least liked features of the
program. This comment is consistent with the Likert scale

results. Some comments on the grade book suggested that the

,«'}“

'grade bdﬁﬁxu%eﬁraw scores rather than percentage scores,

-that tﬁé’ggadg‘book be expanded to handle more students,

and that it allow the entry of other grades generated
out51de of QUIZMASTER. There were very few comments about
the item analy51s module but one téacher did iﬁgefthel

capability offobtaining_feedback‘on question qualityr

Computer Program Acceptability

The last group‘of'research questions deal with
1%

spec1f1c aspects of the acceptablllty of the computer

program Three questlons were asked l} Wlll students

accept th15°fo%§?of test1ng° 2) Do. teachers see the

K
computer program as a time saV1ng dev1ce° 3) Is there

sufflclent valuezln the computer program for teachers to

create thelr own test banks?

AnticiAated Results’
There are a number of Likert scale items on both the

teacher.and_sgudentvquestionnaires that_attempt‘to answer

‘thé research questions in this section. These items are

-

» H ) ‘. . . .

(S8
g
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H1isted in Table 4-5. Items 1.03, 1.05, and 1.06 deal with
.the students' peréeption’Of QUIZMASTER. If the program
represcnts an acceptable form of testxng then the mean for
o
item 1.05 should be at or near 1. 00 and the means for 1tems
1.03 and 1.06 should be,at or near 5.00. The teachers'_v1ew
of QUIZMASTER is, naturally, much'broader than that -of the
students. The remaining item:tgh Table 4~5 try to sample
some of the more important concerns that a teacher might
have,‘If, from the. teachers' point of view, the cOmﬁuter

program represents an acceptable_form of testing and, at

the«same time, meets the needsiof the teacher in'the

R TR . 4 ) .
v,%’classroom, then the following response patterns can be

expected. Items 2.07 and 2.16 should have means at or near
1.00 while the remaining-items-should have means at or near
5.00.

‘Likert.Scale Resuits

The results from the items seem to indicate“that'the_
students are‘willing'to‘aCCept the form of testing
'presented.by QUIZMASTER. Qf.the 244'studentsrresponding-to
the‘questionnaire,.1§8>or SlfS%'agreed or strongly agreed
with the statement that they liked using the‘computer to

take a test In a 51m11ar ve1n,~189 students, or 77.5%,

* £

dlsagreed or strongly disagreed w1th the statement that f
they preferred wrltlng tests with a- paper and penc1l When
it came to asses51ngﬁhow much the program aided as a “

learnlng tool the results were qulte scattered 45. 5% of
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the students felt that it dld help while 20 5% felt that it
}dld not The mean for 1tem 1.06 was 3 31. 'The teachers, who"
might be in a better pos1tlon to assess thls concept, felt
that u51ng QUIZMASTER dld help lmprove learnlng The mean
for item 2.24 is 4.80. | o |

Item 2 19 addresses the 1ssue of yhether the teacpers

see the computer program as a time sav1ng dév1ce.\The mean ;11 ﬁ;i

in response to thls 1tem is 4. 80 aAll of the tqgcheras% ?;? e
r A VoA .

either agreed or strongly agreed that the computer prggram ﬁ;,g{r
b "’ 1 R d&» rr"‘ . .

‘'would save them time 1n ‘the classroom SR ;f 5:.& g gﬁ’~ﬂk'

L ’ : Sy s
e : : . : L W’vx
Table 4-5 e 7'-", . ‘.‘_ S R '\.,‘

leert Data Summary Proqram Acceptablllty 2t

(1.03) I liked u51ng the computer to ta&e a test

I prefer wrltlng tests w1th a paper and penc11

. The testlng program helped me lear the;subject
better o . . fﬁ h e

(2.07) The program'was'not very uSefulQ

(2.09) I would use this program in my :Ljr'tR;,L
classroom/laboratory : RS

(2.16) It takes too much tlme to create- my own test
: bank.w e _ : .

(2.17) The program flllS a need 1n my
, classroom/laboratory

(2.19).Thls program will saVe me tlme 1n the
: classroom. _
: ' R
(2.24) This form of testing helps improve learning,



' : ' | oW
Table 4-5 * . . o e

Likert Data Summarzz Program Acceptability (continued)

Item Summary

‘Ttem# SD D N A SA. Item N Mode ‘Mean
1.03 19 9 17 69 129 243 5 4.1s

1.05 149 40 25 12 17 243 1 1.79

1.06 - 28 22 81 67 44 242 - 4  3.31

2.07 4 1 o o o0 5 1 1.20

2.09 o o o o0 5 5 5 5.00

2.16 1 1 1 2 o 5 4 2.80

2.17 o o o 1 a4 5 5 4.80

. 2.19 o o o 1 a4 5 5 4.80
b 2.24 o 0o o 1 4 5 5 4.80

o »VZ:Note 'Iten numpers starting with 1 are'from the

,student's questlonnalre and item numbers startlng with
}2 are from the teacher\s questlonnalre

The third research question in this section touches on
. 4'“ . T . o . v

- two'different‘conceptsa First it attempts'to assess the

e}

value of the computer program to teachers, It then asks

’spe01f1cally 1f there 1s suff1c1ent value to encourage the

teachers to do the front end work of creatlng a number of

Unlts for use in’ ;he clasgﬁoom It becomes apparent from

"examlnlng the rééults of 1tems 2.07, 2.09 and 2.17, that

63
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the teachers do see value in u51ng}QUIZMASTER. In terms of

preparation tlme, however, there/ls no clear consensus. C
Item 2.16, which deals w1th the tlme requlred to, author a(;
Unith diq not yleld a clear answer. It has a mean of 2v80,
whiCh is 1nconclu51ve, and the responses range from’ﬁ'aww

' ;%rongly dlsagree to agree.jf ,"l : ’.' o
o Dlscuss1on of the Results ,“'_g'
Y e .

In the statement of the problem in chapter X, three

major questlons were posed The flrst of these asked if the

H J - . J

computer code was correct and complete No matten how well

des1gned a computer program mlght be, 1t cannot perform 1ts

/ B lm,

function if the operatlng code s not correct. The field
J

"test did’ldentlfy a number of errors 1n the operatlng code
The majorlty of these were dlsk access problems that
occurred when data was elther stored or - retrleved from dlski
storage - The problems did not 1nterrupt the fleld test
however, since it was poss1ble to dev1se operatlng
afprocedures whlch allowed for the safe storage and retrleval
of data. : i. ‘;,”'@{
The second questlon asked 1f QUIZMASTER's format and

- content were acceptable« The questlon cannot be answered

‘w1th a s1mple yes or no. SOme general answers, however, can

l

be arrlved at by summar1z1ng the results of the precedlng
' dlscuss1ons.3 |
The prlmary purpose of QUIZMASTER 1s to prov1de a

-capabllrgy for 1nteract1ve testlng If the program is to be.



<t§ ,,

_Land the teachers. If the format was not acceptable
(
: %gf the- computer program would become irrelevant.
i3 '*'-

k?a;

_positive view about being able to provide additional ~
'~ information for their students. There is eyidence to show
that the various components of'a QUIZMASTER Unit were not
used unlformly Question Mastery Feedback statements, for
example, tended to be used somewhat less than the other
Unit'components.-There was also evidence to show that the
teachers participating in the field test preferred multiple
choice questions over short answer'questions.'Despite this
.there was no 1nd1catlon that any of the components of the °
QUIZMASTER Unit were con31dered unnecessary. by the
part1c1pat1ng teachers. Slmllarly there were no requests
for any new components to be added. h

For any computer program to be recelved favourably 1t
must be relatlvely easy to use. In this particular area o
VQUIZMASTER falls a little short Only 58% of the students
reported that they could operate the program . w1thout much
help from their teacher.‘The problems encountered by the
- students were serious enough to be reflected in some of the

comments made-by the teachers.
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Further comments made by the teachers 1ndicated that
some of the menu 1tems were not clear. Several of the
teachers felt that, because’of the complexity of the
program, it was_easy.to get lost. There were several
suggestiohs on how to improve this aspect o} 1 the program.i\
| If QUIZMASTER is to be a useful tool for the teacher;$
it must perform all, or nearly all, of-.the ioected
functions. Ththeachers participating in the¥field test did
not report any major shortcomings in QUIZMASTER The
suggestions that were made tended to ask for expanded
caquillties of the,existing functions. There was, however,
some doubt about whether QUIZMASTER should}be supplied with
ready made Units.and whether the item‘analysis module would
prove to be a useful program function. In the case of the
latter, the program was: not used long(énough to gather
sufficient data to properly assess the function.

The third question posed by the statement of .the
,problem asked whether QUIZMASTER was acceptable to teachers

and students. From an overall ‘perspective the teachers

participating in the field test found QUIZMASTER to be

66

‘ generally‘acceptable. All of them felt that the program did‘

aid the learning/process and filled a need in their
classrooms In addition the program dld save the teachers
some time. They indicated that they would use the program

in thelr classrooms.



- From the students!' petSpectiveJtherevwas a clear
‘_indication‘that the majofity'liked using the computer to .
take a test and that they apprec1ated know1ng their test
results 1mmed1ately |

. Although there were a number of sﬁecific Shortcemings
identified by the field test it appears that'QUIZMASTER was
acceptable program to both the teachere and the students

who participate& in the field test.

e
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Chapter 5: Conclu51ons and Recommendatlons

Purpose of the studv

The purpcse of thls,study was to evaluate the
acceptablllty of the computer assisted testlng program,

QUIZMASTER. ‘The problem was defined by three questlons. Is

QUIZMASTER's computer code correct and complete? Are

' QUIZMASTER'S format and content acceptable° Is QUIZMASTER

acceptable to teachers and students‘> To flngbthe answers. to

these questions it was necessary to formulate and answer a =~

number of reSearch questlons The research questlons were

organized .into three corresponding categories: computer

program code, computer program format and content, and

. \ : : , ,
computer prcgram acceptability. Answers&%to the research

questionstwere sought by conducting a field test in)the

Industrial_Arts laboratcries,of four junior high®'schools .
and two senior high schools. Five teachers and 244 students
participated

The field test was a part of a 1onger sequence of

events used to evaluate QUIZMASTER durlng 1ts developmental

-

.‘perlod.-The sequence began with drafting the program

specifications and progressed through a period of pilot

<

testing to reach.the field test phase.

.The formal data gatherlng proc°ss, for the fleld test,

~had two parts All of the teachers and students

participating in the field ‘test were asked to complete\a"a

questionnaire_containing both likert scale items.and_
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- questions calling for ah anecdotal'response.'Intérviews
were theh'conducted with all of the participating teachers

3

and with selected students. The data that was'c6llé§ted is
Summarized in Appendix 3. . ,
o Sumﬁary of the Results e
It is important to keep in mind that the field test

was limited in its size and scope. Some liﬁited
conclusions,Abased on the ‘'data géthered from thé 244

- students who participated in the field test,'are presénﬁed
in this chapter, With only .five teachers résgbnding;lit is
‘not possible tO‘extt@polate beydnd'those partiCipaﬁing in
Jthe fiela test. T is does ‘not mean that the data obtained

from them was ¥

provided valua

development off._v~d. . ,
e o) By ‘ o

Computer‘Proqram Code

o

The first qﬁestion posed'in thé statement of the
problem dealt with the program code. No mattter how well
designed a computer program might be, it canﬁbt perform its

%

function if the operating code is not correct. Fu}ther,

69

errors in the code are likely to discourage potential users

from using thé programfthus rendering it:an ﬁnﬁc&eptable
‘product. There weréitwo research questions related to the
computgr program code:

i. Does the computer program ceéSévoperation at unexpected

times?

.



2. Does the computer program respdhd to -commands and data
input in the expected manner? _
The g&eld test- dld 1denc1F1 ‘several errors in the

~operating code. The majorlty of these were disk acdess

~.problems that occurred when data-was either stored or

:retrieved from dlsk storage. The problems did not interrupt

the field test since it was possible to dev1se a procedure

. whlchiallowed-for the safe storage and retrieval of data.

q
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'Althéugh experlence is llnated by the low number of
teachers partfglpatlng, the’ ev1dence 1nd1cated that the

bulk of the programxoperated correctly, and-smootnly with
. - £ . L . ’
- only a few errors in the program code.

N
\

'Computer Proqram Format ‘and Content _ ' 9

The ébcond questlon in the statement of the problem

h.'asked 1f QUIZMASTER s format and content were acceptable

The research questlons relevant to thls aspect of the study -

are: -
v‘ s

1. Is the computer program user friendly?
. 2. Are the menu Sunctions clear? U ,

™

. 3.‘Is the screenvformat acceptable?f
TZ.4Have any importantffunctions been omitteg? .~'33

5. Are. there any superfluous funct:.ons’>

6:_Is the test format acceptable°
7. Are premade tests des1rable°~f ; A A S
To 51mp11fy the dlscu551on, the research questlons in

. RV .
'thls group were d1V1ded into three subgroups. The flrst

I~



subgroup focused on questlons 1, 2,'aﬁd 3 whlch dealt with'
different aspects of the ,ease of program operatlon. The
second subgroup centred around question 6 wh1ch:dealt_w1th
the acceptability of the test format, The remaining
'questions ﬁere related to the issue of program
completeness. | 7 N

Ease of Use. For any computer program’to be received
favourably it must,be relatively easy to use. The results
of the'study showed that QUIZMASTER. waaeasy to-use. It .
,appears, however, that it takes some{trme to 1earn to ‘use
the program. A laﬁge mlnorlty of students reported that
(they needed help from the1r teachers to operate the _

' program The problems encountered by ‘the- students were

erious enough to be reflected in comments made by the

-3

1”iﬁ'teachers Further comments made by the teachers 1nd1cated.~

fthat‘there were some dlfflcultles with the ‘program's

4

o>
-termlnology, the clarlty of some statements dlsplayed on

'the screen, and adjustlng to the complex1ty of the program.

. % Fal :

The problems that were encountered were related to ~;<\'
1] - . .

1nd1v1dual program functrons and operatlng procedures and *

not w1th the fundamental organlzatlon of the programh\.

Test Format/ In general both the teachers and the .-

1

.students found the/test format acceptable. A majorlty of

'the students llked the program features which presented "\f"'

’addltlonal 1nformatlon durlng the test The teachers as

"pwell had a pos1t1vé v1ew about belng able ‘to provlde’



-r‘.. .
o

4
Computer Proqram Acceptabllltv . .

‘additional 1nformatlon for thelr students. There is

'evidence to show that the varlous components of a

QUIZMASTER Unit were not used uniformly by the teachers
part1c1pat1ng in the field test. Questlon Mastery Feedback
statements, for example, tended to be used somewhat less.
than the other Unit components and multlple choice |
questlons were preferred over short answer questions. There
“e

‘was no 1nd1catlon that any of the components were

con51dered unnecessary. Slmllarly there were no requests

'for'anyinew components to be added to the QUIZMASTER Unit.

Proqram-Completeness The'teachers participating in

the fleld test did not report any major shortcomlngs in

QUIZMASTER. The suggestlons that were made tended to ask -

q P

for expanded capabllztles of the ex1st1ng functlons such as

greater capac1ty in the program s grade book and 1ncreased

~

control over testlng condltlons. There was, however, sbme
‘doubt about whether QUIZMASTER should be supplled with

ready made Unlts ,and whether the item analy51s -module would

'provq to be .a useful program functron. In the latter case..

- the. program was*not used long enough to accumulate enough

-gdataqto properly assess the 1tem analy51s functlon..

The p01nt of coﬂductlng the fleld test wgs to Af

rl) . &l

"sﬂudents. In order t0<round out the 1nformatlon collected

) »
P . o '
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Qdetermrne the acceptablllty of QUIZMASTER to teachers and':ffx'.
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it was necessary to ask a few direct‘questions'relating to’

" specific aspects of the acceptability‘question.

< ¢ “The majority of students seem ready to accept computer

,based testing into the classroom. They 1ndicated that they

liked"u51ng the computer to take a test and preferred uSing

the computer over writing paper and penc1l tests. It should

be remembered, however,*that QUIZMASTER was only used for a
period of ahout 3 months and the nowelty of using‘the
computer to take a teSt may be interferinglwith the
results; | | -

‘The teachers participating in the field test found

QUIZMASTER to be acceptable'and indicated a‘willingness to

use the program 1n their ci assrooms. All of them felt that -

’ T

g aided the learnang process, filled a needlln-
rooms and saved time in the. classroom.

l Modifyinq the Program

The results of the field test 1nd1cated a number of

areas where QUIZMASTER could be'lmprove& It was,dec1ded
I : £

that the some of the4suggested changes should be made

nbefore the’ program was used again. Some of the more

QUIZMASTER Units. The progfam menus were altered so that it

‘would be ea51er to access the dlfferent functions built '

<

v,

._1mportant changes that ‘were made 1ncluded the”manner in.

whlch the QUIZMASTER Teacher DLSk Sets up andmaccesses the

’Vfinto QUIZMASTER Major changes were made to the program

functibn whlch allows the’ teacher to» set the testing

S

. ] . . g -~
5. . . . " +
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Eonditionsffor the student disk. The edlting capabilities
of 'this function were expanded as werevthe number of
fparameters under teacher control.rAlthough there is
evidence that some students encountered dlfflculties in
using the" computer program, the cause .0f the problem was
unclear As a’ result no major changes were made UG the’
operating procedures on the student dlSk.

The teachers made many valuable suggestlons on how to-
lmprove QUIZMASTER Most of those suggestlons have been |
1ncorporated as changes to the computer program

"leitatlons imposed - by the computer hardware make-lt
1mp0551ble to 1ncorporate all of the suggested changes
without making 1mportant changes to thegprogram

'spec1f1catlons.

0; ~ .

Fixing The Code Errors ﬂ~ Jf(}ﬁ : ;
¥ N a\‘{ . .

It was 1mportant to pay attentlon to the - ‘errors 1hat
‘Were 1dent1f1ed 1n the computer progfam code. Those zode -

[

: errors that had solutlons werebcorrected however,vlt was
not pos51ble to flnd solLtlons for all of the 1dentrf1ed
- problems w1th1n the ex1st1ng program spec1f1catlons ,-;.
One. perplex1ng problem was*the program s occa51onal
fallure to stpre studem’ marks.- An 1nVest1gatlon of thls.;

complalnﬁésld not reveal any problems in the program code

T
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Vg,
'

There doegunot appear to be a- satlsfactory solutlon to thls:"'g‘

”var prdblem short of changlng the pfogram spect§1catlons to ﬂfﬁ

o Lo L r
o« : P
. ~
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take advantage:of recent improvements in the“computer \’
hardware., ‘ | . , ‘

There was a complaintethat«the'program.took a long
timeyto retrieve“questionQdata from the disk which also
‘went unresolved The’primary cause“of this problem was the

'_flle structure used for the QUIZMASTER questLon files. That

_structure was adopted because the orlglnal program

‘- - ‘

.spec1f1cations called for the program to operate on an

pple II serles computer w1th only 48 Kllobytes of memory

,The solutlon to thls problem is to change the program
&

' a-newer and.é@ster g%mputeg

The rema1n1ng'1dent1f1 frrors 1n the program code

were ellmlnated There were three ba51c types of errors;
1) failure to process the disk operatlng system commands
. ‘vproperly, 2) errorﬁgjn reading 1nformatlon hack from: the‘

= data flles, and 3) 1nadequate error trapplng when acce551ng

*’data files on the program dlSkS.

o - goncluslons
oL . ,
Y 3&:‘4, 4
*T#& -~ In general QUIZMASTER Seems to ‘be an acceptable

B e oy

Tprogram to the teachers who~part1c1pated in the fleld test.

x.

¥ .

The program fllled a need 1n thelr classrooms,'both

'admlnlstratlvely and Pedageglcally The results 1nd1cated
T that the program would save‘the teacher time 1n the 'jt‘:\

' classroom and should a551st the student 1n learnlng the

T "subject matter.'The;teachers did peint Out a;number °f,

<spec1f1catlons so that it ls p0551b1e to take advantage of



shortcomlngs 1n the program. Most .of these were either

recommendatlons for procedural changes or requests. for

_increased capac1t1es in the varlous program functlons. No .

major def1c1enc1es were Ldentlfled.~

Because“of the small number of teachersrlnvolved it is
important not to extrapolate the results beyond the
1nd1v1duals concerned. 'The problem is further compllcated
by the nature of the Industrial Arts program. The program s
curriculum places the Industrlal Arts teachers in a
position where they must 1ndividuali2e instruction.‘Eyen if
the numbers were larger the results could not be
- generallzed to the more tradltlonal academlc classroomsTd
where the approach to instructlon is md;e group oriented.

There is ev1dence to 1nd1cate that students _are
prepared to accept computer ass1sted testing. The results
showed that the majorlty of students llked us1ng the |
,computer to take a test and that they preferred the .

’ ,

*computer tests over paper and penc1l tests._Although the

novelty of us1ng a: computer for classroom testlmglls'
\ ,4.* :

76

;undoubtedly an interferlng factor, the majorlty of students D

, favourlng the system does Seem large enough to support the>

conclu51on ,’ R o V’ "\\; ®

B -

The results of the study are po51t1ve enough to

ﬁ _.;encourage further development of QUIZM%:TER The responses -

from the students 1nd1cate that they ar‘ prepared to accept

'computer a551stéd testlng 1n the clasSroom.

‘ar . . - at

. "
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the numbers involved the data gathered

/from the teacherslhas serVed as a useful gulde 1n

re-structurlng the program. Mapy of the problems that they

szldentlfled only needed to be identlfled byla 51ngle

‘ S o

'-1nd1v1dual to make the observatlon valid. Program code :

'_[.

”ﬁerrors for example fall into this category. ~There were a.’

Y

ynumber of observatlons whlch were subjectlve Thése

' observatlons, too, have value. It should be remembered that

v"the teachers part1c1pat1ng in the fleld test by v1rtue of

dthelr years of experience in the classroom, ‘may be

":y‘con51dered knowledgeable observers of test constructlon and

”fadmlnlstratlon. Their observations, therefore, were

(%4
I

lconsldered seriously.

Recommendations

The following recommendatlons are made for the

contlnued development@bf QUIZMASTER

1. .The development of QUIZMASTER should continue.

2. The program spec1f1catlons should be rev1ewed to allow

the program to take advantage of recent advances 1n

v

3

?aputer hardware 1n ‘increased memory capac1ty This

implies that the computers of cholce will be the

'_enhanced Apple IIe, the Apple IIc, and the Apple IIgs.

,u3u_ The speed of operatlon of the program should be

1ncreased by chanclng the- dlsk operatlng system and the:
- file structureSvto~ta$e¢advantagebof lmprovementslln,

system,hardware; o . l | o o *

: ._k\— - e

'



11m1ts 1mposed by the ex1st1ng hardware.'ﬂ

R -
us'J . gres

Where poss1b1e the data storage capablllty of the

L'varlous program/functlons should be expanded to the

-

The\folIOW1ng recommendatlons are made for future

testing of QUIZMASTER. S : Jr

l.

" During the field test dat

/*./ :
Once the changes are made to the program code

.l,..

QUIZMASTER should be again subjected to a field test to

‘;determlne 1ts Sultablllt for use 1n a varlety of

classroom 51tuatlons.'

*should be gathered to

T
u‘.

determlne the relatlve 1mportance of the various test

components under a varlety of testlng 51tuatlons.‘
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o  THE UNIVERSITY OF ALBERTA .
L DEPARTMENT OF }NDUSTRIAL AND VOCATIONAL EDUCATFON
;. g QUIZMASTER EVALUATION QUESTIONNAIRE R
T STUDENT
. ,,\ '}'! ,. N '.,’ .‘.‘,7' i :
1. "Please rate each of the: foTOOW1ng statements by c1rc11ng th§y
. appropriate response. A rating of,"1" means that you STRONGL
DISAGREE with the statement and as means that you STRONGLY AGREE
with 1t Leave the item bTank if you -don’t know. = 7
S S s SA
Once I had the computer discs:1 coqu run the + . 1.2 3 4 5, -
program withéut much help from my teacher L. ST
The 1nstruct1ons on the screen were‘easy to L T2 34 5
understand. T DR PR
I T1ked using the computef 0 take e test - l_'T @jlcué?g3>:A”:§a_"

I Tiked the extra 1nformat'on 91Ven dUr1ng the A;I'I‘VZj'3:kA S i T

test review. DA

‘ cww%: S
I prefer wr1t1ng tests W1th a paper and penc11 , 1;‘2;53;.£/‘5
4%

The testxng program heTped me Tearn the subJect 5 1 )2 3
_better ‘ ‘ .

.tg

.'

.-

2.’Nhat-did you like best abdﬂtktekﬁngydﬂtests@jth a computeh;.' ‘it, .

4 PTease wr1te égy comments you may have about us1ng th1s computer
; program . : . , _

..........................................................



e THE UNIVERSITY OF ALBERTA R _
DEPARTMENT OF INDUSTRIAL AND VOCATIONAL EDUCATION

f?”'~f;q~anj&?wf STUDENT INTERVIEW QUESTIONS

"l.yWhat klnds of thlngs gave you proBlems w1th the program°
2y What dld youillke best about the program’ ' B s

;“5QVWhat dld you llke least about the program°

h 4;'Dld you do the test rev1ew° )
*'stgwere the feedback screens and resource llsts useful’

‘sﬁinuld you llﬁe a last chance to go over: the test before

~Y"e:;1t is markea? . R

a7.fDo you'ﬁave any comments or suggestrons you would llke

-jto make‘> B e e
w Ly T
o e . :
AN ) . R S . PR "_ T ‘4-
. r “ . B N ’ . >
- , . ‘ K i ,A S o . L )
. . y _ e ; b b (]
S e L ' ~
» ! . »_;\:‘ . IS - h
o ’ . a0 ‘. . . N 3
oy %
S . ) N d
e AR ) '
- , Sy . -
_ ©
K . . e s . 'Y ‘
) . . R . .
> ) IS -

L)

-,



X
" ‘ . L FE .
R UNIVERSITY OF ALBERTA =~ .- S
DEPARTMENT OF INDUSTRIAL: AND VOCATIONAL EDUCA IONI_ o
QUIZMASTER EVALUATION QUESTIONNAIRE :
TEACHER ’
1. HARDWARE'DESCRIPTIONg" S B ",f‘-'* 1;:&}_-55"" =

’For each -of the computer types listed below p]ease IndIcate ‘the
number of computers:you have that are equipped. with a. 51ng1e disc

drive and the number of computers that are equ19ped with two dIsc R

drIves ‘ . , ' ‘

- Number WI&h ‘| Number with o
) ~single drive| two drives
' fople 11+ o |
Codeplesre | "
~ Apple 7/c 1
. Other (specify)
e ' i
: jHow many prInters do you have7
e e TR
-What type(s) of*prInters do you have7 : ST —
" - D
3 SR
, . w0
: 12l ,%/

R
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2 Please rate each of the foTTOW1ng statements by C1rcT1ng the
... appropriate response. A rating of "1" means that’you STRONGLY ~ '~
x_fg“_DISAGREE w1th ‘the statement and a 5 means that you STRONGLY AGREE .

-'waith 1t o

: NN so { SA -
The program was d1ff1cu1t to use o v»f.u: 22 3 4 5.
The program operated smoothTy w1thout produc1ng :19‘2 3 4 '5f"
error‘messages or hang1ng - S . SRR ‘
The 1nstruct1ons 0n the screen were c]ear : B 11,27 3 4 5
The program responded correctTy to commands , ‘f Sl 2' 37 4 5 .
;' The menus were easy to understand ,f} 'l. .;v'“yui-<§( 3 4’]5t
R The screen Tayout was easy to read Lo 172 3ta s
K The program Was not very usefuT oo T 1 2 3 4 5
BN My students found the program easy to. use. .1 2 3 45
v‘;,} ‘I wou]d Use thls program ;n my '”i’f‘v '.' 1 2 3 4.5
. cTassroom/Taboratory ', . T . L .
"I leed the way quest1on feedback statements if 1 2 3 45
were used A . . R T ‘
¢ used Very few quest1on mastery feedback 12 3 4°5
= statements O \va,, ;] ‘ o 3
L T used very few quest1on non mastery feedback vffigl"z 34 5 7 0N
< ,statements - S < TR B
I used un1t TeveT mastery feedback statements.y. S 1:2 3 45
I used un1t TeveT non mastery feedback statements 123 4 5 ‘
I Woqu prefer a ready made test. bank , : "‘, . ;14‘2 .3_;4 5 .
It takes too much time to create my own test bank ~1.2 3 .4 5°
The program fills a need inmy - ;:;f if i o J“I 2 3 k4‘k5
cTassroom/Taboratory e ..'j_'af;', ) o =
Four qdest1ons per tOpTC 1s adequate e ;t» ,f E 1: 2° 3 4"51
'E Th1s program w111 save me t1me 1n the cTassroom 5,'1 2 3‘ 45



v

I found the term1nology used 1n.the program
(Un1t Top1c, etc ). to be confps1ng

The ab?11ty to 1nc1ude resource 11sts w1th'a:te§t
is usefulq : : . :

The grade book Format was usefu]

/

I would: not use: the 1tem ana]ys1s data co]]ehted
'by ‘the program : R
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if 5 what was the'most
" w» the prdgram? :

. . . -~
- - . N o N B N N .
'-.....‘....c’............~....;........,.v......~.....v....'.',,..‘. R L
. —_— A
. - ‘e
. : v
LT " P . .
.................., ..... cearr e s aen L I L I I NP OO SN

g What two or three th1ngs should be changed to fmake theibfdngM;morelffie
USefu17 ' T , , T

?

- f7 What test1ng opt1ons bes1de feedback mastery Teve1 and access; . - ‘5j£% '
L wou]d you 11ke to see under teacher contro]7 . : T

N v
~ e . . , 4 Ly
...,w...,.;..w...,..r;.....;;..l..;;.......r.%......,... 4
: N . B 3
»,.....-.......,v.‘............................. ......... e ee e
. . A

8 Whatdgype of quest1on d1d you use most7 oo

-coo--olcooﬁoctno-oat.oooo.c»‘oo..--o--o-uo.oo-oo --------- .

L

»9 What type of quest1on d1d you USe Teast?

l-o.o-o.-o...-c-u--.-n--o~-uo-n-,n.co-c.a.~<on.ooaoo.o-coo

‘ 10 “Are there-any. funct1ons that shou]d be - added? (If yés pleaée‘
descr1be) RIS IR . T T P

T R I T T T T T S R R IR T A
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_?DEPARTMENT OF INDUSTRIAL KND VOCATION EDUCATIOpr

o THE UNIVERSITY oF ALBERTA

5.: .

:xTEACHER INTERVIEW QUESTIQNS

What klnds of things gave you broblems with the .
program’ IL‘L e AR _ _ o

Did your students have any p;gblems w1th the program’
If so - what problems d1d they have° :

What do you thlnk are the greatest weaknesses of the

_/program organlzatlon’

What dld you llke about the program organlzatlon°

Is the program format (Unlts, Toplcs,'etc,) effective?

: If not what would you change°

'7
8:

- 2.

- How would you use thls program ln your clHSsroom°
What features of the program are unnecessary’
What features would you llke to see added‘>

Dld you flnd anv aspect of the program operatlon

annoy1ng°» -y .

'104 Do you- have any comments or suggestlons that you Wbuld

like to make?

.,‘p;’< i .







’ . i . -

R . TESTING PROGRAM QUESTIONNAIRE

1: P]ease rate ‘each of the fo]loang statements by c1rc11ng the ‘
- appropriate response. A rating of."1" means STRONGLY. DISAGREE with
" the statement and a 5 means that you STRONGLY AGREE w1th It

uThe program was difficult to use.. I SD~ 2 3 4.5 »
The-instruetien§!oh.the screen were clear.” . 1 2 3 4 5
/_The_menu“fﬁnctjonérwere confueing. R : vI'TZ .3 4v.5,;
1 had aeequate eparation before usihg'the | 1 23 4 '5h
‘program. . '
fhe phogram'wal not Very'hsefui;_‘-' Ot . 123 4 5
- My Etudents dund the.phogram éasy_to use. __— 12 3: 4. 5
._I would use this prbérah,in my-cT§SSr00m. o 1 2 3//4 5
'VI_1iked the?way feedback statemehte were used. 1 2 3 4 5
‘4 | dﬁafprefer,a ready made test bank. | 1 23 4 5
I[Zjhld not take the tIme to.create my. own test | 12 3 4 5
bank o L . T - :
Four qu;EtIons peh topIc is adequate. | '_ e 1 2‘ 3 4 5
Using separate teacher and student dIscs IsAe "H?, 1.2 3'A4 5
_prob]em : : B )

TS ‘

: IhIs program would save me tIme in the c]assroom:3u.1 .2-'3“*47*5$5'ﬂ“;“;-‘

~

I found the teranology used in the program 1 2 03 45
(Unit, topTc etc. ) confUSIng i : :



- ’ R 93
S “« o
What one feature did yqu like mast about ‘the program?
> : .~1
---------- ’.oc-.-..-o-...-.....o..oo..--a.-o.-.---o.-u-. L3
4 .
What one feature did you.like Teast about thg-program? -
. What was the most fr'equenﬂ_y occurmng prob1em youah"_véd.‘ in ruffhing
the. program7 - } N T
: - «
. ‘What two or three thmgs shou]d be changed #tb make the program ;nore
useful? _ ) R _ R
. - : \
o \\_ “ "“:lf;ﬂ v Cf
= Lo , \
< v
. o
s
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B . , L i S . _
TYPE OF. ERROR (Check one) ] ‘ 5 ] /

.INDICATE THE NATURE OF THE PROBLEM

N ., - ‘ . } )
DEPARTMENT OF INDUSTRIAL AND VOCATIONAL EDUCATION

4

PROGRAM’FAULT REPORT

Nm * a ;. [ 2 .‘;." ..'. * ® 8 6 0 & 0 e 0 '.....'.‘. DATE . .
a . ’\ Y s l ’ | ' v‘ . -

Disc¢ name (Check-one)\jiw"

[] Teacher disc

[] Student disc 7 , S i ,
[] Question disc T v , 3 ‘

Version, number. ........ !

, L
0 Fatal (Program stopped) ‘ I

,“[] Fatal (Lost or.changed data)

£1. Nonfatal (Program caused confusionnasﬂhOW to proceed)

©

. ,lee error mess#ge 1f any Include llne number if glven

.--. s e a e - ) n‘,t.."-‘ q,-.‘. e s e 0 e -' /l Cee e se 0.‘. o'.v‘o“o e s 00 00 u‘);k
2. Which dlsc was the program using at the tlme of fallure.-
‘ (If known) o . o

‘3. Please .give the name of the module or functlon in use at

the txme of fallure

® # 88 5 6 08 0 0 0 ¢ 08 0000000 0 s 00 e s e e b

4. Deicribe what you were doing at the’time:of failureg

-,.'.....'.....'---.--..---..'....’.'...\‘......'....-..‘.”’..'r'-

7i"?5; Provide any other 1nformatlon that’jfz)be:hélpful'inai

;flndlng the program error.

- ® e18 2 4 8 @0 00 0 9 2 00 s e s et ase e e 0000 s e s e s e ‘e e @
[ . .
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Appendlx J: Summary‘o

Intrgductlon -

For thespurposes of the fleld test the computer "p B

.

program, QUIZMASTER, was placed 1n six junlor high schools
and two senlor hlgh schools. Two of the: junlor hlgh schools

dia. not use the program and were, therefoﬁé, unable to
\

prov1de any data One of the teachers 1n‘€he remalnlng K

2

_ junlor hlgh schools left hls pos1tlon in the school before

~

any data oould be. obtalned frdm him. He coeld not ‘be.

located. DeSplte thlS 1t wﬁs p0331ble o obtaln data from

L
the students in that_school. Consequentlyldata was obtalned_

"from_six'schools;in all four junlor hlgh schools and two

senior high schools. Flve teachers and. 244 students -

part1c1pated in the field test. o

The formal data collectlon process resulted in data in.

three dlfferent forms. All of the part1c1pants in the fleld
study were asked to complete a questlonnalre The.i '
questlonnalres contalned “two dlstlnct types of questlons.

F1rst the part1c1pants were asked to rate a serles of

statements on a flVe response leert scale. The second form

for the data obtalned from the questlonnalres was wrltten

comments 1n response to spec1f1c questlons~ The thlrd form-,

for the datasgas notes made by the researcher in
s .

1nterv1eWLng the part1c1pat1ng teachers and. selected

students.

) \

- aA

N : _ 5‘$\'
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For reference, the questlonnarkes completed by the'g

‘ students and teachers can be found 1n Appendlx l.

eacher uesti onnai Data Summar

3, .
The questlonnalre was completed by r;ve teachers,

three junior high school teachers and 2 senlor‘hlgh schoolf“
4teachers Because.of'the'small‘numbers'the data has been; ,

comblned 'For convenience the questlonnalre items are
”
‘reproduced wlth each of, the data summarles

Y

Yo

"Hardware descrlptlon~
Théfteadhers were asked to proﬁide information oh'the -

| »tYpe and conflguratlon of the hardware they had.avallable

a . “~

for uSe;.Thls 1nformation was requested in ant1c1patlon of
> v

hardWare 1ncompat1blllt1es embedded w1th1n QUIZMASTER
since no 1ncompat1b111ty problems arose durlng the fleld

"test thls 1nformatlon was nbt requlred The questlon that

the teache;s wete asked to respond to 1s llsted below The

i

1nformatlon is- tabulated 1n Table A3~ l

Quest;on: Tor each of the computer types llsted below

| | _please 1nd1cate the number of computers you have

FX“,‘ that are equlpped w1th.ar51ngle dlSk drive and
the nunber of computers that are equlpped with

- two dlSk drlves



. Table A3-1 =~
; T ST A ' . C
~ Hardware Data " &

Number with - Number with -

Equipment Typefg?;single drive Ltwo drives“‘$otal
e e e
Apple II+vcomputar j« 2 h ;’ _f\\.. 3

s Apple //e computer | | 5' 3 B éc
| Apple //c computer . . 0 | 1 1
Fbther computer 0 0. .0
“'Imagewriter printer , , 2

Imagewriter I printer o o ‘ B
Imagewriter II printer - . ‘ o
Roland.liiiA printer 1‘ o . 1

-

Likert Scale Data_

Teachers were asked to respond to a number of
i

statements by 1nd1cat1ng thelr relatlve agreement on a flve

’p01nt ratlng scale. For ease of reference the statements

~ are reproduced below. The ltem numbers assoc1ated with the
' statements did not appear on . the questlonnalre. They have
been added for reference when 1nterpret1ng the data
hsummarlzed in Table A3 2. °,,‘“

L(2 01) The program Was dlfflcult to use.

'](2 02)-The program operated smoothly w1thout produc1ng
error messages or‘hanglhg .

v(2 03) The 1nstructlons on the screen were clear.

(2. 04) The program responded correctly to commands.

\

- 97



"(2.05)

- (2.06)

(2.07)

(2.08)
(2.09)

(2.10)

.(2.;1)

(2.12)

(2.13)

(2.14)

(2.15)

(2.16)

" (2.17)

(2.18)

,(2'20)

(2.21)

(2u223
’(2.23)

(2.24)

Four questions per topic is adequate.

The ﬁenus were easy to understand.

The . screen 1ayout was easy to read.

The’ program was nqt;very useful.

My students fcﬁnd thedbrcgram.easy to use.
Iwo&*;use,thisprogram iﬁbmy’classroom/labbratory,='

I like

-tﬁe way'question feedback statemehts‘were '
used. ' : 2 : '

I used very few queéstion mastery feedback
statements. - - o

I used very: few queStiqnvnon-mastery feedback |
statements. ' : I o

I usedvupitclevel mastery feedback statementsg
Idused unit level non-mastery feedback statements

I would prefer a ready made test bank.r

It takes toc mﬁchitime to create my own‘test bank.

The praogram fills a need in my classroom/laboratory,
" ' v

‘This'program will saVe‘me time‘in the classroem.

I found the'termibclogy used in the program (Unit,
Topic, etc.) to be confusing.

The ability to 1nclude resource lists with a test 1s
useful '

The grade book format was dseful;

I would not use the 1tem analys15 data collected by
the program.
This form of testlng helps 1mprove learnlng. : ad

-



Table A3-2

- Likert Data Summary - Teacher

Item Sdmmary. ‘?\. |
It‘em; # sD D N A 6A  Item N Modé  Mean
2.01 3.0 1 o 0 4 1 1.50
2..02 o .0 ‘1 3 1 5 4 4.00
2.03 o 0+ 1 2. 2 5 5 4.19
¥2.04 o o 02 13 5 5 4.60
2.05 0 .0 ‘2 .2 1 5 4 3.80
206 © 0 -0 o0 1 5 5 4.80
2,07 4 1 o 00 5 1 1.20
2.08 o o o 2 3 5 5 . 4.60
2.09 o 0. 0 0 .5 5 5 5.00
2.10 0. 0 0 2 .3 5 5 4.60
2.11 1, 1.0 3 -0 5 4 3.00
212 3 1 1 0 o 5 ! 1.60
2.13 0 ‘1 o 2 2 5 5 4,00
2.14 o 1 o 2 2 5 5 4.00
2.15 2 o o 2 1 5 4 3.00
2.16 1 1 19 2 o 5 4 2.80
2.17 o 0 0 1 4 5 5 4.80
2.18 o 0o o0 2 3 5 5 4.60
2.19 0 .0y 0 14 5 5 4.80

S
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.Table A3- a2 - Fv7't_ o R
leert Data Summarz - Teacher (contlnued)

2.2615 13 1,0 0 5 2 2.00

2.21 0% 0 .0 2 .3 5 5 4.60

2.22 0. O 0 3 2 5 4 4.40

2.23 2 1 1 ii 0 5 1 2.20

2.24 0. 0 0 1 4 . 5 5 4.80

Hgtg.YFor thd purpose of calcuiating_the mean and'mode,l
the foliowing values were assigned;fSD = 1?99 =M2,'Nd¥
3, A =4, and SA"'= 5. s

' ertten Responses. . L : -

The teachers were asked to respond to elght questloﬂs'
by wrltlng comments on-the questlonnalre, The questlons
asked and'the responses giVén are'listed'below. The |
responses to the questlons are reasonably short and llmlted
-in number. As a result it is possible to 1nclude all of .
the responses of all the teachers. The numbers associated

w1th the responses are for reference only and are not"

_ a55001ated w1th any 1nd1v1dua1 teacher - vjlé/,
v ' : ’
Question 3: What ‘one_feature d1d vou like most about the_
: ey
_ ) program _ - 3
R®ponses: 1. Thevease of setting up an exam.i' ;\ﬁg‘r

g



: short answer)

f}The ablllty;to

\_A ; ‘.'l -
The different methods cf test questions

i
offered_ (True-False, multlple choice or
. e

est students on materlal at )

a time convenient’ to all, w1thout havfng to

:marﬁ tests or;monltor

Test rev1ew giving feed back for 1ncorrect

'“response.

Questioh 4:

a

Responsés: 1.

' students wanted to do well on tests. If they .

:'dld poorly, they trled very hard to 1mprove

thelr mark

What one feature dldlyou llke least about

the proqram9

A llttle slow 1n loadlng

2.,Tf you dld not pass the test you had to

".rev1ew. No cholce.‘ ) ";f

3.

'4‘.

5.

Questlon 5:

Résponses: 1.

"'changlng'unlt menu. _‘1,'

No major problems. L i R t',*

The tlme required to author a test
Tlme taken to store questlons (speedvof-
_program). . e |
Creatlng new unlts

What was the most frequentlv occurrlng

problem you had in runnlng the program’>

Didn't really have any Had a problem

101



'_Jb .

Ly

3;~E§rgptten'passwords.énd.the'time to juggle-

}disksvto_find pést@rdJ

f/ ‘ '4.-Savih§ student marks. B ’
“What two qf*threé things should be changed
] o : .‘sg T oW
to make the program more useful? o

Question 6:

Responses: 1. Add a help program option.
2. Grade book to inclﬁdeuproject marks. Choi@e

- . o .\-‘“' ' \\\V‘:\

~of reviewing test or not. ’ :

;

E .,3' Speed;” o | v‘.n i -

o 4. Makeithe‘program‘more gser‘friendly.' ; ‘;
nggtion.ﬁu‘?EhéL_Eé§ElQg_Qﬁilgn§;£$§igéfi§§§2QQ£L/ | ;t'

| .\.“ ";vméSi§52;l2!2l;_ééQ_é§Q§§§¢_ﬂ29ig_xguiii£§_29‘
- éee ﬁnaer teé¢her cbntrol? }? o f

The ngqbeerf:test questions each student °

gets from each topic and for the total test.

l.

' Résponses:
2. Questions and ‘what topic areas are in the

i

4. test. o
{Quesﬁion 8: What type of question did you use most?

i

‘Responses: 1. Multiple cncice
"' X ’ ) i A————. » N . .
2. Multiple-choice and true-false at first then

/

J

!

¢

| I realized how valuable 3 & 4 opinions
(questions per topic?) were when the

f

’cOmputer'rahdomly'picks questions.

3. Multiple choice and true-false.

4. Multiple choice.

@y

5\ Multiple choicd.



L o : 103"
'question_9} What_txpe.of.guestion did you use least?
_'Responses{ 1. Short answer R |
o 2. ShortAanswer;‘
3rfShort answer.
vl#, Short»answer; 7 ‘
5. Fill in the blank. IR 3

- Question 10: Are there any functlons that should be I

.added’ (If ves please descrlbe)

'Responses: ‘l; Average 3 ‘rather than 2. tests

¥ -/// d "\ e, When generatlng a written test I would llke .

: I'to be able to change the order that thegff:lJ

];‘ o : __questlons occur on the test as well as -

| | 1prev1ew1ng the test before prlntlng x

. 3. Use of IIe."delete key".‘Avprlnter‘routine
- to prlnt a certlflcate when test completlon

is successful

_Teacher Interview Responses
The interview.guesticns asked of the‘teachers and the ° -
responses glren are llsted below. The. responses have’ been |
i."Iedlted and those responses deallng w1th the 51m11ar
?concerns have been comblned Although the responses are

numbered the numbers are for reference only and do not

fldentlfy any partlcular 1nd1v1dual

_Questlon 1: What kinds of thlnqs gave VOu problems w1th

rthe program



'Responses:

g

l

104

A number of program errors occurred when the
program trled to access the disk drive to
retrieve or save 1nformatlon. In_some.

instances data was lost, in others it was

-necesSarY to restart the program. The

1dent1f1ed problems were appllcable to a
number of dlfferent program functlons |
ranglng from readlng Unlt files to storing__"
student'marks. | | ' o

The programfs error handlingiroutines'did
not provide warning messages when the

program encountered locked data flles or g

wrlte protected disks. As a result some data .

. was lost.

. not run.

,'There_were some probléms in.obtaining-usable

-~

printouts from the test generator. The

program would»omit parts‘of some test items,'

(The Restart 1nstructlons that appeared

_after a- student 51gned off from the program,'

were not clear.

-There was some dlfflculty assoc1ated w1th

learnlng the termlnology and learnlng how to .. .

uoperate the program

a

Copies of QUIZMASTER were made us1ng the

vAppi)/IIc Utllltles ‘disk. These coples would‘




'_Although not- strlctly related to errors

,:w1th1n the program proper, there was some 'ai; {‘

Question 2:

'Responses:

. 1 L]

Question 3: -

"Responses:

1.

- The edltlng features could be more user.

udlfflculty caused by an 1ncorrect1y keyed

_test ltem 1n one of the safety tests\

prov1ded'for use in the field test.

.\\\‘

D1d your students have any prdblems with the'™._
[
proqram° If S0 what problems dld thev have°

I3
!

There were several cases ofathe program
r.

falllng t§ store marks..In some cases the

.

ﬁ
g

cause for this was unexplalned. In other

:cases the causes were’a wrlte protected

é
Student Disk or fallure‘to sign off from the

;

program as directed.

What do vou thlnk are the qnaatest

I

weaknesses of the proqram orqanlzatlon°

The program 1s complex,enough that a flow
. : SR : L
chart should be provided showing the paths

to the dlfferent program functlons.

fri ndly. Maybe~the use of a'mouse wou;d,

help

It is not" p0551ble to go dlrectly from the_:l#

Teacher DlSk to the student Disk -or v1ce'
“ . "

'versa w1thout restartlng the computer u51ng

the appropriate EIék.



5.

Question 4:

\Responses:

-

S,

Question 5:

Responses:

1.

'-the term nology and program organlzatlon.“v

© 106

-

. The test review is.COmpulsory'for ali

students. Some student flnd ‘this annoying

The program takes too long to 1oad.

What‘dld you l;ke about the. program

organization?

The 1tem analys1s capablllty prov1des

i

\.&/

~feedback on questlon quallty
-The ablllty‘to generate_paper amd’Sencii
tests.

The program enoouragestStudentslto do well.

THey were motivated to try a test a second

time to 1mprove thelr marks.

The program 1s clear and stralght forward.

~

It descrlbes what you are»d01ngu&1t_1s

,almost lmpOSSlble to get lost.

QUIZMASTER fits 1nto the Industrlal Arts'

~~~~~

program very well It is geared for student

use. -

. QUIZMASTEerakeS‘it'easy to make a new test
~and'to edit existihg.tests}

"Is the program format (Units, Topics; eto )

effect1ve° If not what would vou chanQe°

It takes some time to become accustomed to

~After the 1n1t1al perlod worklng w1th the

4.'format is no problem.;

.%_



Question 6:

. Respongesﬁ

107

}Yes, but restricted by editing procedures.

‘The program format helps organlze thlnking .
\ , o

How would you use thls proqram in vour
classroom’ ‘ |

‘The program\would be used for general
testing in a number of areas. Examples cited
are pretestlng, safety testlng, and testlng
for theoretlcal knowledge.‘ |

.'The program could be used.in conjunction

, -w1th workbooks to test for knowledge

Question 7:

Responses:

QueStionbs:

'Responses:

relatlve to a551gned student progects.
gThe tests generated by QUIZMASTER could be
-used as 1nstructlonal unlts.'

What features of the proqram are’ ‘

'unnecessary.

. No unnecessary features were identified; One
teacher, however}.did 1nd1cate that the
1tem statlstlcs functlon may not be- used.

What features would you 11ke to see added’

“The ablllty to change the order 1n wh1ch the:
qu stions are presented.‘ |

The prcgram could prlnt a certlflcate or
llcense for a machlne.v S :

The ability to generate a llst of students
who have completed a. unlt. e

4 The Apple IIe delete key should be actLVe.-



'of the characterlstics of good true-false

q
S

1

The_manual could include'a brief‘descripticn"

1

&~\_and multlple choice test 1tems.

The ablllty to store records for up tcv30 or

- 40 students in two separate classes on one
__Studenthlsk, |
.'Ablllty,to aflow two . answers:to'questions.

._Add‘thedcapablllty of enterlng progect marks.

~.£o_make a complete grade book._”

10.

li;.Add'atnew parameter settingvmaking it

12..

Questicn 9;

Make'it.p0551ble for the teacher to sw1tch

'between Student Dlsk functlons and Teacher‘“

>

thlsk functlons without hav1ng to restart the

‘system..

Add a new parameterfallowinc the'teacher to

- set the maxlmum number of questlons per

toplc

possibie.for the teacher to designate-the.i

'test review as optlonal or. compulsory

»
Add a new parameter allow1ng the teacher to

7set the max1mum number of questlonsvper

'._’tQpiC'tQ be Selected'when'assemblingfa test.

Did you find any aspect of the program

" - operation annoying?

'7103“
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Responses:

Question 10: - -

‘Responses:

1.

1.

: clear enough for thig:’

109

There is a need to know where to go and what

to do. next The menu fﬁnctlons were not

Slow operatlon in loadlng was annoylng

~The fact that’ the program d1d not always

save the student's markifcreated some - .

prohlems,

It is not possible to renumber .or insert

'topics'or‘to change the topic order.

It - 1s nhot possible to- copy questlons from

one toplc to another

- When a student falls to s1gn off properly,

the student's marks are acce551ble to. ‘other

members of the claSs. ';

Do vou have any comments or suqqestlons that

you. would 11ke to make‘>

There is a need to glve‘a demonstration‘to

‘the'students. Some students need extra

1nstructlon A flow chart to put on the

keyboard would be useful

.It would be,better'to have the program use

: raw scores ‘rather than’ percentages.

-

'Ihere are some grammatlcal errors 1q,he1p

screens .

The‘program was easy to handle.



:5 There should be prov151on for a teacher
password that will allow the teacher to use
the Student Disk. s
_ Student Questlonnalre DatavSummarz | .Mh B
= Axghe'data obtained from the.students participating in
the fleldutest‘is SummariZed,below. For convenience the

';-questlonnalre 1tems are reproduced w1th the data Summaries

.. s .‘§4
'leert Scale Data -

students were asked to respond t@ a number of
'statements by lndlcating ‘their relatlve agreement on a flve
'p01nt ratlng scale. For ease of reference the statements_
t‘are reproduced below Theultem numbers assoc1éted witp the
»statements did not appear on the questlonnalre. They have
‘been added’for reference when’ 1nterpret1ng the data tables.
Table A3 3. summarlzes the data collected from the junlor

',hlgh school students, Table A3-4 summarlzes the data

': collected from the senior hlgh school students, and Table'

{
A3-5 summarlzes the data collected from all students.

(l 01) Once I had the computer dlSkS I could run the
program w1thout much help from my teacher.

(l.oz) The 1nstructlons on the screen were easy to'*'
understand | S ‘ '

(1.03) T llked u51ng the computer to take a test. A

(1.04) I liked the extra 1nformatlon glven durlng the test |

IV rev;ewg . a . .: |

;(l.ds)'l prefervwritinéitests with a.paper and}pencil."

1100




(1 06) The testlng program helped me learn the subject ' 8
A“ better. : .
Table A3-3 J o

Likert Scale Data - Junior Hiqh‘students‘

~ Item Summary

. Item $#  sD ‘D N A . sa

~1.01 12 20 a9 47 164 192 '_rfs;p'lji.esf

102 7 14 22 . 45 108 196 5 4;18?

. 1.03 18, '8 14 49 107 . 196 5 4.11
'-j,lt | 1.04 36 d’is fsspp'3§ 46 190 3 . 3.22
- St l.os 126 26 {;95' 11 14 196 1 1.78
1.06. 27 17 B8 46 . 37. 195 3 325

Note. Number of respondents .197'

,:;For the purpose of calculatlng the mean. and mode the-:

”‘follow1ng values w i :asslgned, SD .= l, D'=A2, N =3,

A =4, and‘SAv%'sr_'

}f;The value of Chl Square was calculated for the ';.fl;s ' -1.
R responsg frequenc1es for each statement on the student .
rquestlonnalre. The purpose was to determlne 1f the obtalned
‘"responses were 51gn1f1cantly dlfferent from a random

dlstrlbutlon. With qp alpha of 0 01 the- critlc&l reglon for

four degrees of freedom starts at a Ch1 Square value of



“13.28. All Of the obtained values are above this level. The

values range from a 1ow'of119L99‘to a hig& of 267.4

f?",Table A3-4 o _ .
Likert Scale Data - Seni5} High Students
SOSe
_ ' Item Summary -
‘Item #  SD. D. N A sa. Item N Mode . Mean
e ————— O A S S
" .- l:.

“ : 1.01 2 1 10, 15 16 44 5 3.95
W 1:02 0 0 7 16 24 47 5 4.36 ~
71.03° -1 1 3 20 22 47 5 ’4.29
1.04 . 1 2 12 12 20 47 5 4.02

. g
" 71.05 23 14 6 1 3 47 . 1 1.87 .
106 1 5 13 21 7 47 4 3.59
S . S
N;te. Nimber of respondents = 47. ‘%ﬁf e
.  For thefpdrpésé of calculating the mean:and mede the /'
[_follqwing{vélués werel;ssnged} SD_:,lf'D = 2, N = 3,
. A=4,and SA=5. .. . .
v' : _. . - j ) i
/
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Table A3-5

Likert Scale Data - Aii Students

s ~ Item Summary

o % . R R
Item % . SD D N A SA TItem.N Mode Mean

.
S e Attt T
101 14 ‘21';f591 62 80 . 236 f:--sf‘,',z.ij

l.o2 7. 14 29 61 132 Y243 s 422
vi.os‘_‘}g 9 17 69 128 243 | 5. 415,
14041,'37.v'13. 65 51 - 66 237 5 3.38

1.05 149 40 25 12 i17‘ \243 1 179

1.06 28 22 8l 67 44 hf24é s 331

Note. umber of respondents‘=‘244

. A,=i 4, and SA = 5.

vwritten“Responsesu

- For the purpose of calculatlng the mean and mode the i

following values were as51gned, SD. 1, D=2, N-=_3,v

Y

- The students respondlng to the questlonnalre were

asfid to make written comments in’ response to three

questlons. A total of 244 students completed the

:"-tlis

questlonnalre. Beqause of the large number of comments, thef\

responses were categorlzed by grouplng s1m11ar statements._g‘

The results are 11sted below.

WP
'ﬂP
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© Question 2: What did you 1ige best about taking a\test'_

é o
N with a computer?

N .Number of

Interpreted Response - . . S o . ~Students .
The program was- easy to use. . : . -~ .68

vNo'writing‘involved in completing the ﬁest.' R " _. 63

It was a different, novel ofuinterestihg experience. -'434

It was‘faétér. ' N D s  “33'
Likéd the type of questions ugﬁd;vh j»‘“ DR  J£4 AAAAA
Liked having immediéte feedback. . .; ; o : .'i:lj,
Not és.@uch‘préssuré, B “ .. L | TR
An oppoftﬁnity ﬁo use alcomputér. _ ilg'. Y 8 .
Focused atténti§n bn test and/or test itéms. . \S;f
It was"édsy‘tolcﬁeétQ i - » S L t N 5
_Helpédgsfudént'to‘leafn ﬁhe ﬁateriai. - ‘ ' 4 _
An opportunity‘to‘réviéw_the test. v§g'v - 3 
?he accuracy §fAthe'éoﬁpytéf."ﬁ'.- 1
iﬁdi§iduélizédxthe’fesﬁiﬁg proééés.‘ '/gﬁ?a¥§ﬁj§;ﬂ 1;
Goo&ﬁte;t seéurity.“Can'f'cheaﬁ.‘ . “ﬁ/f'f\ V_ .;(4££éQ
o PJ o o Y Total / e
Note: Some students made.mofé thah ong commeﬁi. B ;>“ '
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Question(a What did you like least about taklgg a test -

w1tn a computer’> .

'_ Number of.@

Interpreted Response - - '~ Studernts

It took too long for the class to complete the test.‘

- Program delay whlle loadlng questlons.

.~ The questlons and/or the type of questlons.
Ah_Cah}t change’a‘reSponse*after it is_entered.

It was a boring experience

.Eye straln from green ‘screeh or poor quallty monltor.

Was unfamlllar w1th computer use }
‘.‘ It was dlfflcult to prepare for the ‘test.
.ngsulted in poor retention of material.
gtudeht was sunable to cheat.
No privacy while_completihd the test.
Was forced‘to complete the test review.
_’There uas no test review.'
The'program format. = ) _;ckr
!hchanging program disks.d
.The student was unable to see the entire test.
No prlnt out of test results.- o l>v
‘The bugs 1n the program.‘ |
'It randomlzed ‘the test items.
| Felt added pressure. ﬁjp

{'

Prefer paper and penc1l tests.“}p' ¢

21

20

19

11




;16"

-AfThe program‘gfves the'student's‘mark; : A g,'L'I | 'l‘
.The experlence was too short. '.',' o f_. 1
The insmructlons and/or menus were confu51ng o | 1
Dislike usgng computers ; . B | : a

fbtal‘ - 151

,‘Question 4: DPlease write any comments you‘may:have'about

using this computer proqram

Number of
lnterpreted‘Response-'l BT l . o ﬁstﬁdents'
. The proéram was a qood idea. »  ‘, _ | | 36
laked 1t It was 1nterest1ng N ':. 3, o ) ‘ f 35
It was easy o o .l??j.ﬂ. - N | 18
LIt prov1ded an opportunltylto use ‘the computer.' 7 :4
It was faster.‘vﬂ S ,‘ﬁ ' " L h vh' 3 3
_rThere was no wrltlng 1nvolved ' ”J".'u,_"' 3 \
Unable to change answer after 1t was entered t ‘ .j'
_ Problems resultlng from. the use ‘of two dlsks 2
The novelty oOf the experlence. “°- { S ‘é
The test review was a good experlence ' ' | 2
:Preger paper_and pencil tests. o | 2
It helps learning. =~ ‘>‘ ' ’ ‘ |  :‘H 2
It'wasjtoo easy. o 4r' . | ; | 2
It needs a-greater‘variety of,&hestions, ' | 1
'There ware annoying bugs in#the‘program.. ' ff;‘ffv 1
lt needsibetter instructions§ _ ‘ o Cos



' Dpislike using computers.

1
"No privacy during the test. N | ".J"‘ 1
"~ No feedback ' _' -Q; N B bv l
Disliked the program. g - S " , | oy
The program was no help at all. D ' B |
-'It’wAs a boring experience;v : . | S |
The review takes too long -i B ; ;‘ wl.
_Reduced pressure durlng the test. | I ’ "'f,l’
‘cOmputer marks lt rlght away . L i ‘ DT
It needs some graphlcs , S ' , , 1
There was a delay whlle loading questions. . | o
- Liked the cuestlons._ ' R : 3 - .'_ 1

Total 138

Student Interv1ew Response Sg%marv

51xty four of the students part1c1pat1ng in the fleld

- test were 1nterv1ewed by the researcher in an attempt to

- obtain more- complete 1nformatlon. Forty seven of these were

“junlor hlgh school students and seventeen were senlor high

’_school students. There was no structured selection prodbss.

@

:Rather the students were selected from the classes that
were 1n se551on at the tlme of the v151t to the school
Students who 1nd1cated an unW1lllngness to be 1nterv1ewed
were not. 1nterv1ewed. 7

The students were asked to respond to seven‘different

"questions. The student's responses were categorlzed by

grouping similar statements. The results,arevlisted below."

A\

®

g

BRI
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Question 1:" \
the program? '
I o ..., Number oﬁ;'j-~'
. Interpreted Respohée R \,'_ o “Stﬁdents
----—__----------‘———-_—----- ---------------- ;-‘-

" No probléms‘in operating the prog;am ....,....,;...; 34&

‘Problems Qithvtest content only +...ieeiiianeraaeaa.s 12
'Unfamiliar with‘coﬁputefs ;;..}.' ....... ..; cesecann 5
Problems with the §as$word‘.;..L.....r.;};.. cieae. 3
Program was SIOW-td.retrieVe queStions:.; ..... ceeees 30

- Did notfii§e beingwforced to answerféll queétions .o 3

Made typing“érroré ..}4.}.;Jﬁ;;..........f«.......}. 2
Could not change answer after it is entered e 1
Screen bothers eyes .;;.;...,.;.......,,..a,,f,..... L
‘Total 64
]
&~
¢ e,
N /.i}) —
IS t;_ - ‘9
. "



" Question'2: What did you .like best about the program?

St Numbef of . f?"'

Intefpretgd'ReSponse,.“5144‘:" ;:.ua- _.n.‘.-f{thfpdents‘v
-~------4-----4---4----744* ____________ e
Did not have to, wrltexanswersQ éié;;(..f.{,..Elfi;j.;..LZG
Faster or ea51erw;c'cc£;letef*- ' .g;f....;,;...;.HIQ
Provides feedback/glvea. ad 2.........;.... 9

'-Novelty or liked: to use Y TR \?
Less pressure‘;hen attgmptlng téi; """';“"'_§¢.
'Not much dlfferenceﬁj,“.,.ﬂ ; .__;”.
L 69
Questicp éfna L; : i ”“j‘ .~?- , 7}- 'c.fo.raﬁ?"'
PR R T A SN yumber of
bInterpreted Responsé’ .- | | | Students
TR T i s o
Nothing ........,.P;.@v;Qﬁ ;?4'_g B 2 L. 27
ek : . ,flz

'Cannot go back and change answers ;.;ufa;.,...,;.‘.ﬁ%:f 7
Did not/provide feedback ....u..,..I...f...;.:.... .
'The‘program failed to 'record student marks:;.f...,.,..i‘ 7
The'ceszreview takesltoe long,....f....,.;m;;.;.:;nt.. 1
S Starting up‘thecprogram }}...;r,,..{.w.L...:.;....v,z;. 1
V1ew1ng the screen causes eye complalnts ceseceseteraann ‘i
1Easy to lose concentratlon when u51ng a computer ..;.;,;_;‘

. >
no . A |
B L : . S : .
>

R , . Total

v

64

A



o me e
¥ B | : o - e x“y'lon -
‘Question 4: . id ou do t e test rev1ew°

Wlth the field test version of . the program the test

: review was compulsory unless the program ‘was placed in the

B pretest mode. - Forty one students completed the test review SR

o while twenty three students were not given ‘the opportunlty

Question 5. Were the feedback screens and resource llStS's

RS

' euseful’
) e
: Number of
.Interpreted;Response o - : ‘ . Students

Program in preteat mode. No feedback screens, Bresented 23

Feedback screens ald the learnlng process }i.;;,.......[ 12 -
ireedback screens were of some help ......r.;;fffta ..... .-lo:
Did notvremember seeing fegdback screens ....l,;;,.....{. 3

'?eedback_screens were useful (fb quallflers) .;.;{r....." 6

Feedback screensuexplained the answers ....c.eeeveeeiosen 5 '
Feedbackkz?reens were not, useful ' :;.. ..... B A S 1
Feedback creens not useful when questlon answered
“correctly f_.r.........},.{;........,,,..;.,...,‘..;....__;‘

‘Y‘.
B

Total .= 62

Question 6: Would you like a last chanceito go over the

. test before it is markedé' S ‘ »
- ; : S
Not sure on no answer Y -

Total 64

L5
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.Question 7: ' :

| | would like to make? . - B . - ‘\
IR . R S _ S ‘ N,

' ‘ N s Number of®

IhterpreteddReSPonee .‘ ' }'7"f - ;4'Students

'p;Program easy to use or liked program .;;Qiy.........f

: jPrint out test 1tems at end of test ettt ge e

Iy
o

’"Need a w1der varlety of questlons to av01d dupllcatlon 2

Need ‘more computers ...... Ceeeaes ‘;“""L""f""“'i"2-
Program encourages you to take the test %.".. .......... i
sOne questlon at a time is less distracting Sriedieeiene T
“,Use dlagrams in question ........... ... ...l PERTE RO e
. Preférable to written tests _‘;M
R «  Total| 23

*"E% |

R

aen



Appendix 4
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QUIZMASTER Program Description
: Introduct;on

This descriptlon of QUIZMASTER is 1ntended to prov1de
' an overview df the structure aﬁd operatlon of QUIZMASTER as
rit ‘existed at/the time of the field test. Subsequent

, changes to the program have not changed 1t's basic

_organizatlon. The changes that have been made have added
' depth and versatlllty-to many of the program components or
fhave been changes Wthh Slmpllfled the operatlng
'procedures

: QUIZMASTER was written to solve some of the testlng

Vproblems encountered by teachers who, by the nature of g
thelr courses kmust 1nd1v1duallze 1nstructlon for. thelr

S

students A good example of a’ course requlrlng

i

1nd1v1duallzatlon is the multlple act1v1ty Industr1a1 Artg;a
program In this program it is normal to find each student -
respon51ble for a dlfferent learnlng act1v1ty The use of

tradltlonal ‘paper and penc1l testlng methods often leads to,

:,L

»problems in test’ securrty and relatlvely complex test
rmanagement and record" keeplng systems All too frequently
these act1v1t1es occupy valuable time ‘which. could be better
”spent on 1nstruct10n and 1aboratory“superv151on.

QUIZMASTER prov1des an alternatlve to\pﬁzer and penc11

testlng methods. If.the ‘teacher wishes, test -dmlnlstratlon

can be 1n1t1ateg¥;andscarried out, by the student'at,a time

122 o
N
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' that ‘the student finds convenlent Each time the program is

‘used a different form of the test is generated.

The QUIZMASTER Unlt

with QUIZMASTER each test is called a Unit. The

QUIZMASTER Unit con51sts of a structured test 1tem pool and:

a number of spec1al information screens. The way that the

program assembles a test and presents 1t to a student 1s '

described 1n the follow1ng paragraphs

The Test«Item Pool

When assembllng a test QUIZMASTER draws its questlons

- from a structured 1tem pool The structure makes it

ssible to have, for any given Unit, a number of dlfferent

’ tests whlch w1ll have approx1mately the same level of

dlfflculty and to cover *he same range of learnlng

t .objectlves. To accompllsh thls, the testrltem pool is

;ﬁstructured on the ba51s of ﬁﬁ% Toplc. Each TOplC represents

" a dlfferent learnlng objectlve a Unlt can contain as many

3

as twenty TOplCS and. each TOplC can contain four questlons
The test 1tem pool can contain four times twenty or eighty

questlons. The 1tem pool structuredfor a Unit is

mlllustrated in Flgure A4-1. : o /

»\When QUIZMASTER assembles a test it does so-by

selectinglone question at random from each Topic. A *

,_QUIZMASTER Unlt can contaln a mlnlmum of one Toplc and a

%

- maximum.of twenty Eﬁplcs._A test assembled by QUIZMASTER

‘ -
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then, could be as small as one questlon or be (2s large as

twenty questlons “f”

‘ Topic}

'Fiqure'A4—1Q

Item Pool §tructure,

[Question. Question | Question | Question
#1 - o#1 Y //#2 L - #3 L
'Topic [Question | Questlon Question | Question
#2 o #1 _#2 #3 #4
1Toplc Question VQuestion ‘Question | Question
#3 _#L o #2 #3 c#4
Topic| Questlon Question |Question |Question
#20 #1 ‘ - #2 #3 #4

Us1ng a structured selectlon process has the advantage

]

that the teacher knows that every ‘exam presented to the

students w111 cover all of the’ 1ntended objectives. The

, random selectlon process w1th1n Topics reduces the

llkellhOOd that two'students will be ‘given the same test
4

thereby improving the level of te§{~;Ecur1ty The 1ntentlon

is that within any. 'I‘c the four questio

\ should all test'

the same objectlve and the questlons shou d all have about'i"

- the same level of dlfflculty

7

S
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pecial Igformation Screens

One of the more 1mportant functlons of QUIZMASTER is

- to facilltate the learning process by prov1d1ng addltional

informatlon to the student Thls information is prov1ded on

special screens that may be Presented before, during, and

after a test. In all cases the use of these screens 1s

o

optional. If the teacher dec1des not to use any or all: of

the spec1al 1nformatlon screens, the student would not be
aware of anythlng m1551ng from the test |

Pretest Informatlon QUIZMASTER uses two screens to

present pretest 1nformatlon to the students' The .Unit’
Object;ye screen and The Student - Introductlon screen. The“
1ntent of the Unlt Objectlve screen is to make the studént
aware of the ‘test objectlves prlor to taklng a test The

student 1ntroductlon is 1ntended to prov1de any spec1al

- 1nstructlons for thefstudent ‘These two screens are

avallable to the student as a help function prlor-to

125

attemptlng a Unlt They are presented agaln when the -"j'x>

4

vstudent attempts a Unlt

Resource Llsts QUIZMASTER has prov1s1on for two

types of resource lists: The Un1t Resource LlSt and the
¢ . L .

TOplC Resource L1st These llsts prov1de a means of

dlrectlng the student to 1nformatlon for further study The

Toplc Resource Llst is, presented only when the student

5

answers a~questlon ;ncorrectly.gslnceva Toplc is 1ntended '

to contain four equivalent questioms testing the same

a

N s
LN



_ 1126
_ & _ , |
objective there is.only provisionvfor one resource list per.
Topic. The Unit Resource List is displayed after a Unit is
completed ‘and only 1n the event that the student's score on
d;'the Unit was 1es; than the preset mastery leVel.
| Feedback one of the 1mportant features of QUIZMASTER~
is the program s ablllty to prov1de the studenr wath a high
level of feedback. As part of the.entry procedure for every
Question the teacher'lsfdiyen the opportunity to enter i ;,.
Mastery Feedback.and Non-masterijeedback that would be
4Kunique,to that_question. Mastery Feedback is presented_in
‘the event that a question'iS'answered‘correctly”and
Non-mastery Feedback is dlsplayed when the student's
response is incorrect. Mastery and Non-mastery Feedback
- sqreens are also avallable at the Unit level The
_approprlate Unlt feedback screen is. presented after a Unlt

1s completed

'Acce551nq the QUIZMASTER Unit

©

QUIZMASTER Unlts are stored on separate data dlsks.

*

4 : Each data disk w1ll hold two QUIZMASTER Unlts and the \ ,
,correspondlng response frequency data used to perform an
-ﬁdtem analy51s for each Unlt Access to the Unlt's contents

and response frequency data is controlled by programs whlch

L

exist on separate Teacher and Student Dlsks.

‘Item Analysis Capabllltv o o

' The random selectlon feature of assembllng a test

) ralses questlons regardlng statlstlcal rellablllty and test

. h
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‘difficulty. It is desirable that\the fohwdquestions in a

‘ Topic be as closely matched as p0551ble indso far as the
difficulty level is concerned. QUIZMASTER fac11itates this ' )
‘_by accumﬁ&atlng data on- each questlon as 1t is used. The _ “}‘
‘program w111 calculate a dlfflculty 1ndex and dlsplay o
response frequenc1es to allow the teacher to assess the

‘ items in any Toplc. The teacher may then make changes to

the test 1tems as needed. |

Student Records / .4,'

QUIZMASTER'S record keeplng system allows the teacher
to monltor student -progress and review the tests as they
.were wrltten by the students. The program also maintalns an
ongolng 1tem analys1s which permlts the teacher to monltor
the quallty of the test items. QUIZMASTER uses a dlfferent
’Student Dlsk for each class to .be managed The class llSt
on each student dlSk w1ll accommodate forty-flve students
.and w111 malntaln marks for as many as thlrty dlfferent
Units.

QUIZMASTER's record keeplng system includes a Grade
J Book and a system for recreatlng tests. ThlS 1nformatlon is
uyavallable on the screen or 1t can be prlnted on. the |
: computer\systemkprlnter Prlntout formats are available
: that are sultable for teacher records or individual

progress reports:,

-

]
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A

5_Ihe Student Grade Book | . : o
E Two marks may be avallable for each Unlt. The flrst
mark is the mark the student earned on the flrst attempt at
the Unit; The second mark ;s the_mark the student earned on:
theklast‘attempt at theaUnit. If a'student made only'one
attempt at a Unit the Grade Book would contaln only one:f
markf If tWo or more attempts are made the second mark
- would he'the mark earned on the last attempt
| -Severai repo t formats are avallable to the teacher. A_

class summary i aVallable for each Unit. The Teacher can

also redquest a mark summary for any student The program is
capable of prlntlng out’ the entire Grade Book or'just a
final mark summary | ‘ ' | '

- The Grade Book has full edltlng fac1llt1es Wthh
allows the_teacher to entervor change any student.mark.;

Re- creatlng‘Tests

. The random aspect of test assembly makes lt 1mposs1ble

to know 1frfdvance whlch questions will be presented to a

-‘student. Although thls'relleves some of the problems of

test’ security : 1% presents other dlfflcultles in dlagnos1ng

v

learnlng problemS@ To overcome these dlfflcultles, ‘
QUIZMASTER allows the teacher to refcreate any test, as it
was presentedﬁto thepstudent, and;to-view the student's
responses to the-ohjectiye.questions. It is'only possible
to‘know:whether'a‘studentfs response'was >1ght or wrong forl
jcomple{lon type questlons; . | |

cah e
<o .




cOntrolling the Testing Situgtion

QUIZMASTER allows the teacher ‘to customize the testlng

situatlon in order to suit most condltlons. The teacher can

control, student access to. any Un1t the mastery level for
: each Unit the feedback patterns, the resource \List

]

dlsplay, and) the testlng mode, .

In order to cohtrol class progress the teacher may

deny or allow class access to any Unlt at any time.

,Unit Mastery Level

- The teacher may. set the mastery level for each UnIt. | ';

'The ~allowable llmlts are . l% to 100%

-

V‘IFeedback Patterns

Changlng the feeéback mode changes the tlmlng of the
.,Questlon Mastery and Non-Mastery Feedback. In the immedlate‘
v'mode the approprlate Question feedback statement w1ll be
presented 1mmed1ately after the student enters a response
fto a questlon. The deferred~mode allows the students o |
'hcomplete the test unlnterrupted In the deferred mode the

/

feedback statements are only presented durlng the test
vreview. y | d B

| . The test rev1ew is offered only when QUIZMASTER 1s
operatlng in the test mode. Once the test. 1s completed the
student is taken through a rev1ew..The student will see

each questlon in turn together with the response that was

entered The program will 1nd1cate whether the ‘student's

PR Y
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'thlngs as the test mode, and feedback patterns.3

’_to be dlsplayed are, the Unit Objectlve and Student:

\ | 130

ahsWer was right or uronq The correct anSWer'is'not given.
If Mastery or Non-Mastery feedback statements exist then

the approprlate feedback statement is dlsplayed. The Toplc
Resource llst is presented only when the student's response

A

to a queitlon is ‘incorrect.
T_em@

The teacher may place any Unit into the "testhmode" or
the "pretest mode". fhis change alters'severalzfactors in

the testing situation In the test mode the ‘student may

',,decllne to answer a question and return to it later in the -

h'test In the pretest ‘mode 1f the student declines to answer_

a questlon 1t 1s not presented a second tlme Regardless of

the feedback pattern settlngs the feedback statements are

‘never dlsplayed in the pretest mode Slmllarly the test

review is never offered in the pretest mode

{ - '“f ' Taking a test

Flgure A4~ 2 1llustrates how the varlous parts flt

together when a’ student elects to take a test It is

1mportant to remember that there are a number of poss1ble'
S e

variatlons, dependlng on the selectlons made for such

\

When a student elects to take a test the flrs créens’

Introductlon.va these screens were left blank QUIZMASTER

:w111 move dlrectly to the flrst questlon.

, CL . . . ?



The question admlnlstratlon sequence can have two

‘ different patterns depending on the feedback mode selecteds
These patterns are 1llustrated in Flgure A4 3 and Flgure
Ad-4. If the immedlate feedback mode is selected then |
feedback statements are presented immedlately after the
.student enters ‘a response to each questlon. In additlon the

program supplles a message telllng the student whether the
¥ .

2 The correct answer is not

| response’ was correct or not
“given. If the feedback mode selectlon is "deferred" the.
‘student completes the test unlnterrupted ‘

Upon completlon of the test the student's mark 1s;n
calculated and dlsplayed The student 1s then taken through
the test review sequence. '

4Once the test review sequence is'completed the
_approprlate Unlt Mastery or Non-Mastery feedback is .
.displayed. The Unit Resource Llst is only dlsplayed in the
event\that the student falls to achleve the preset mastery
vlevel In the event that the teacher leaves the Unlt
' Mastery and Non-mastery screens blank QUIZMASTER will

supply an- approprlate message.

131



istart'of Test
(Select Unit)

Display Unit Objective
(Unless blank)

Display Student Introduction
' (Unless Blank)

Question Administration
- Sequence
(See Figure A4-3 and A4-4 for details)

[

Display Student Mark

Test Review Sequence :
(See_FigPre A4-5 for details):

YES | Unit ~ .NO

132

. Fiqure a4-2. Typical.test-seqﬁence'

v Mastery? -
Display Unit o . : Display Unit |
Mastery Féedback | | ‘Non-Mastery Feedback

Display Unit

Resource List
. T

©

End of Test
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| Display Question and
: Wait for Answer -

8 There Another
] " Question?
Calculate Student Mark
Figure ‘A4-3

- Question Administration Sequence - Deferred"”
Feedback Mode . :



N . Mo Y
RN Display Questio and ‘
N Wait .for Ans er
n% ‘ ’ -

8 Student's
- Response -
Correct?

Display Question B : Display Question

Mastery ‘Feedback h = Non-Mastery Feedback
T — \\\ : : T -

S There Another
. Question? .

YES

Calculate Student Mark

3

Fiqure A4-4. Question Administration Sequence - Immediate-
-Feedback Mode . » | S

Y



w')“‘ l 3 5
4
___o|Display Question and
Student 'sgResponse |- i
YES NG
Display question. Display Question °

Mastery Feedback

|Non-Mastery Feedback

—y

bisplay Topic
" Resource List

YES nother Question

For,; Review?
'}

Figure A4-5. Test Review Sequenge i

L
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o  THE UNIVERSITY OF ALBERTA .
L DEPARTMENT OF }NDUSTRIAL AND VOCATIONAL EDUCATFON
;. g QUIZMASTER EVALUATION QUESTIONNAIRE R
T STUDENT
. ,,\ '}'! ,. N '.,’ .‘.‘,7' i :
1. "Please rate each of the: foTOOW1ng statements by c1rc11ng th§y
. appropriate response. A rating of,"1" means that you STRONGL
DISAGREE with the statement and as means that you STRONGLY AGREE
with 1t Leave the item bTank if you -don’t know. = 7
S S s SA
Once I had the computer discs:1 coqu run the + . 1.2 3 4 5, -
program withéut much help from my teacher L. ST
The 1nstruct1ons on the screen were‘easy to L T2 34 5
understand. T DR PR
I T1ked using the computef 0 take e test - l_'T @jlcué?g3>:A”:§a_"

I Tiked the extra 1nformat'on 91Ven dUr1ng the A;I'I‘VZj'3:kA S i T

test review. DA

‘ cww%: S
I prefer wr1t1ng tests W1th a paper and penc11 , 1;‘2;53;.£/‘5
4%

The testxng program heTped me Tearn the subJect 5 1 )2 3
_better ‘ ‘ .

.tg

.'

.-

2.’Nhat-did you like best abdﬂtktekﬁngydﬂtests@jth a computeh;.' ‘it, .

4 PTease wr1te égy comments you may have about us1ng th1s computer
; program . : . , _

..........................................................



e THE UNIVERSITY OF ALBERTA R _
DEPARTMENT OF INDUSTRIAL AND VOCATIONAL EDUCATION

f?”'~f;q~anj&?wf STUDENT INTERVIEW QUESTIONS

"l.yWhat klnds of thlngs gave you proBlems w1th the program°
2y What dld youillke best about the program’ ' B s

;“5QVWhat dld you llke least about the program°

h 4;'Dld you do the test rev1ew° )
*'stgwere the feedback screens and resource llsts useful’

‘sﬁinuld you llﬁe a last chance to go over: the test before

~Y"e:;1t is markea? . R

a7.fDo you'ﬁave any comments or suggestrons you would llke

-jto make‘> B e e
w Ly T
o e . :
AN ) . R S . PR "_ T ‘4-
. r “ . B N ’ . >
- , . ‘ K i ,A S o . L )
. . y _ e ; b b (]
S e L ' ~
» ! . »_;\:‘ . IS - h
o ’ . a0 ‘. . . N 3
oy %
S . ) N d
e AR ) '
- , Sy . -
_ ©
K . . e s . 'Y ‘
) . . R . .
> ) IS -

L)
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" ‘ . L FE .
R UNIVERSITY OF ALBERTA =~ .- S
DEPARTMENT OF INDUSTRIAL: AND VOCATIONAL EDUCA IONI_ o
QUIZMASTER EVALUATION QUESTIONNAIRE :
TEACHER ’
1. HARDWARE'DESCRIPTIONg" S B ",f‘-'* 1;:&}_-55"" =

’For each -of the computer types listed below p]ease IndIcate ‘the
number of computers:you have that are equipped. with a. 51ng1e disc

drive and the number of computers that are equ19ped with two dIsc R

drIves ‘ . , ' ‘

- Number WI&h ‘| Number with o
) ~single drive| two drives
' fople 11+ o |
Codeplesre | "
~ Apple 7/c 1
. Other (specify)
e ' i
: jHow many prInters do you have7
e e TR
-What type(s) of*prInters do you have7 : ST —
" - D
3 SR
, . w0
: 12l ,%/

R



. .. D . _ : O
. L. . Cet T, PR A

~

2 Please rate each of the foTTOW1ng statements by C1rcT1ng the
... appropriate response. A rating of "1" means that’you STRONGLY ~ '~
x_fg“_DISAGREE w1th ‘the statement and a 5 means that you STRONGLY AGREE .

-'waith 1t o

: NN so { SA -
The program was d1ff1cu1t to use o v»f.u: 22 3 4 5.
The program operated smoothTy w1thout produc1ng :19‘2 3 4 '5f"
error‘messages or hang1ng - S . SRR ‘
The 1nstruct1ons 0n the screen were c]ear : B 11,27 3 4 5
The program responded correctTy to commands , ‘f Sl 2' 37 4 5 .
;' The menus were easy to understand ,f} 'l. .;v'“yui-<§( 3 4’]5t
R The screen Tayout was easy to read Lo 172 3ta s
K The program Was not very usefuT oo T 1 2 3 4 5
BN My students found the program easy to. use. .1 2 3 45
v‘;,} ‘I wou]d Use thls program ;n my '”i’f‘v '.' 1 2 3 4.5
. cTassroom/Taboratory ', . T . L .
"I leed the way quest1on feedback statements if 1 2 3 45
were used A . . R T ‘
¢ used Very few quest1on mastery feedback 12 3 4°5
= statements O \va,, ;] ‘ o 3
L T used very few quest1on non mastery feedback vffigl"z 34 5 7 0N
< ,statements - S < TR B
I used un1t TeveT mastery feedback statements.y. S 1:2 3 45
I used un1t TeveT non mastery feedback statements 123 4 5 ‘
I Woqu prefer a ready made test. bank , : "‘, . ;14‘2 .3_;4 5 .
It takes too much time to create my own test bank ~1.2 3 .4 5°
The program fills a need inmy - ;:;f if i o J“I 2 3 k4‘k5
cTassroom/Taboratory e ..'j_'af;', ) o =
Four qdest1ons per tOpTC 1s adequate e ;t» ,f E 1: 2° 3 4"51
'E Th1s program w111 save me t1me 1n the cTassroom 5,'1 2 3‘ 45



v

I found the term1nology used 1n.the program
(Un1t Top1c, etc ). to be confps1ng

The ab?11ty to 1nc1ude resource 11sts w1th'a:te§t
is usefulq : : . :

The grade book Format was usefu]

/

I would: not use: the 1tem ana]ys1s data co]]ehted
'by ‘the program : R

T

B 0 Coe
» .
"t .
v. »r
e :
h - ‘\ . -
/ PR - I PR
Y FR .
i . ’ : .
+ o
) LY
] ) A»
s .
. /( -
. X . [
)
- ~ B
N » -
-
e
- - P
\ * = ."*
o
e
1 "
! : )
] v
o e 3 .
{
/ ' -
o RS
[
. ' 3
. lv
N ! .
o £ .
H H
. [N :
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if 5 what was the'most
" w» the prdgram? :

. . . -~
- - . N o N B N N .
'-.....‘....c’............~....;........,.v......~.....v....'.',,..‘. R L
. —_— A
. - ‘e
. : v
LT " P . .
.................., ..... cearr e s aen L I L I I NP OO SN

g What two or three th1ngs should be changed to fmake theibfdngM;morelffie
USefu17 ' T , , T

?

- f7 What test1ng opt1ons bes1de feedback mastery Teve1 and access; . - ‘5j£% '
L wou]d you 11ke to see under teacher contro]7 . : T

N v
~ e . . , 4 Ly
...,w...,.;..w...,..r;.....;;..l..;;.......r.%......,... 4
: N . B 3
»,.....-.......,v.‘............................. ......... e ee e
. . A

8 Whatdgype of quest1on d1d you use most7 oo

-coo--olcooﬁoctno-oat.oooo.c»‘oo..--o--o-uo.oo-oo --------- .

L

»9 What type of quest1on d1d you USe Teast?

l-o.o-o.-o...-c-u--.-n--o~-uo-n-,n.co-c.a.~<on.ooaoo.o-coo

‘ 10 “Are there-any. funct1ons that shou]d be - added? (If yés pleaée‘
descr1be) RIS IR . T T P

T R I T T T T T S R R IR T A
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_?DEPARTMENT OF INDUSTRIAL KND VOCATION EDUCATIOpr

o THE UNIVERSITY oF ALBERTA

5.: .

:xTEACHER INTERVIEW QUESTIQNS

What klnds of things gave you broblems with the .
program’ IL‘L e AR _ _ o

Did your students have any p;gblems w1th the program’
If so - what problems d1d they have° :

What do you thlnk are the greatest weaknesses of the

_/program organlzatlon’

What dld you llke about the program organlzatlon°

Is the program format (Unlts, Toplcs,'etc,) effective?

: If not what would you change°

'7
8:

- 2.

- How would you use thls program ln your clHSsroom°
What features of the program are unnecessary’
What features would you llke to see added‘>

Dld you flnd anv aspect of the program operatlon

annoy1ng°» -y .

'104 Do you- have any comments or suggestlons that you Wbuld

like to make?

.,‘p;’< i .
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R . TESTING PROGRAM QUESTIONNAIRE

1: P]ease rate ‘each of the fo]loang statements by c1rc11ng the ‘
- appropriate response. A rating of."1" means STRONGLY. DISAGREE with
" the statement and a 5 means that you STRONGLY AGREE w1th It

uThe program was difficult to use.. I SD~ 2 3 4.5 »
The-instruetien§!oh.the screen were clear.” . 1 2 3 4 5
/_The_menu“fﬁnctjonérwere confueing. R : vI'TZ .3 4v.5,;
1 had aeequate eparation before usihg'the | 1 23 4 '5h
‘program. . '
fhe phogram'wal not Very'hsefui;_‘-' Ot . 123 4 5
- My Etudents dund the.phogram éasy_to use. __— 12 3: 4. 5
._I would use this prbérah,in my-cT§SSr00m. o 1 2 3//4 5
'VI_1iked the?way feedback statemehte were used. 1 2 3 4 5
‘4 | dﬁafprefer,a ready made test bank. | 1 23 4 5
I[Zjhld not take the tIme to.create my. own test | 12 3 4 5
bank o L . T - :
Four qu;EtIons peh topIc is adequate. | '_ e 1 2‘ 3 4 5
Using separate teacher and student dIscs IsAe "H?, 1.2 3'A4 5
_prob]em : : B )

TS ‘

: IhIs program would save me tIme in the c]assroom:3u.1 .2-'3“*47*5$5'ﬂ“;“;-‘

~

I found the teranology used in the program 1 2 03 45
(Unit, topTc etc. ) confUSIng i : :



- ’ R 93
S “« o
What one feature did yqu like mast about ‘the program?
> : .~1
---------- ’.oc-.-..-o-...-.....o..oo..--a.-o.-.---o.-u-. L3
4 .
What one feature did you.like Teast about thg-program? -
. What was the most fr'equenﬂ_y occurmng prob1em youah"_véd.‘ in ruffhing
the. program7 - } N T
: - «
. ‘What two or three thmgs shou]d be changed #tb make the program ;nore
useful? _ ) R _ R
. - : \
o \\_ “ "“:lf;ﬂ v Cf
= Lo , \
< v
. o
s
-



B . , L i S . _
TYPE OF. ERROR (Check one) ] ‘ 5 ] /

.INDICATE THE NATURE OF THE PROBLEM

N ., - ‘ . } )
DEPARTMENT OF INDUSTRIAL AND VOCATIONAL EDUCATION

4

PROGRAM’FAULT REPORT

Nm * a ;. [ 2 .‘;." ..'. * ® 8 6 0 & 0 e 0 '.....'.‘. DATE . .
a . ’\ Y s l ’ | ' v‘ . -

Disc¢ name (Check-one)\jiw"

[] Teacher disc

[] Student disc 7 , S i ,
[] Question disc T v , 3 ‘

Version, number. ........ !

, L
0 Fatal (Program stopped) ‘ I

,“[] Fatal (Lost or.changed data)

£1. Nonfatal (Program caused confusionnasﬂhOW to proceed)

©

. ,lee error mess#ge 1f any Include llne number if glven

.--. s e a e - ) n‘,t.."-‘ q,-.‘. e s e 0 e -' /l Cee e se 0.‘. o'.v‘o“o e s 00 00 u‘);k
2. Which dlsc was the program using at the tlme of fallure.-
‘ (If known) o . o

‘3. Please .give the name of the module or functlon in use at

the txme of fallure

® # 88 5 6 08 0 0 0 ¢ 08 0000000 0 s 00 e s e e b

4. Deicribe what you were doing at the’time:of failureg

-,.'.....'.....'---.--..---..'....’.'...\‘......'....-..‘.”’..'r'-

7i"?5; Provide any other 1nformatlon that’jfz)be:hélpful'inai

;flndlng the program error.

- ® e18 2 4 8 @0 00 0 9 2 00 s e s et ase e e 0000 s e s e s e ‘e e @
[ . .



-

Appendlx J: Summary‘o

Intrgductlon -

For thespurposes of the fleld test the computer "p"“

.

program, QUIZMASTER, was placed 1n six junlor high schools
and two senlor hlgh schools. Two of the: junlor hlgh schools

dia. not use the program and were, therefoﬁé, unable to
\

prov1de any data One of the teachers 1n‘€he remalnlng K

2

_ junlor hlgh schools left hls pos1tlon in the school before

~

any data oould be. obtalned frdm him. He coeld not ‘be.

located. DeSplte thlS 1t wﬁs p0331ble o obtaln data from

L
the students in that_school. Consequentlyldata was obtalned_

"from_six'schools;in all four junlor hlgh schools and two

senior high schools. Flve teachers and. 244 students -

' part1c1pated in the field test. o

The formal data collectlon process resulted in data in.

three dlfferent forms. All of the part1c1pants in the fleld
study were asked to complete a questlonnalre The.i '
questlonnalres contalned “two dlstlnct types of questlons.

F1rst the part1c1pants were asked to rate a serles of

statements on a flVe response leert scale. The second form

for the data obtalned from the questlonnalres was wrltten

comments 1n response to spec1f1c questlons~ The thlrd form-,

for the datasgas notes made by the researcher in
s .

1nterv1eWLng the part1c1pat1ng teachers and. selected

students.

B \

- aA

. : _ —
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For reference, the questlonnarkes completed by the'g

‘ students and teachers can be found 1n Appendlx l.

eacher uesti onnai Data Summar

3, -
The questlonnalre was completed by r;ve teachers,

three junior high school teachers and 2 senlor‘hlgh schoolf“
4teachers Because.of'the'small‘numbers'the data has been;_,

comblned 'For convenience the questlonnalre items are
”
‘reproduced wlth each of, the data summarles

Y

Yo

"Hardware descrlptlon~
Théfteadhers were asked to proﬁide information oh'the :

»tYpe and conflguratlon of the hardware they had.avallable

a . “~

for uSe;.Thls 1nformation was requested in ant1c1patlon of
> v

hardWare 1ncompat1blllt1es embedded w1th1n QUIZMASTER
since no 1ncompat1b111ty problems arose durlng the fleld
'test thls 1nformatlon was nbt requlred The questlon that
the teache;s wete asked to respond to 1s llsted below The

i

1nformatlon is- tabulated 1n Table A3~ l

Quest;on: Tor each of the computer types llsted below

| | _please 1nd1cate the number of computers you have

"x‘v‘ that are equlpped w1th.ar51ngle dlSk drive and
the nunber of computers that are equlpped with

- two dlSk drlves



'Y‘Table A3-1 -
P

N ﬂardware Data o _ v
o ' Number with - Number with

Equipment Typefg?;single drive Ltwo drives“‘$otal
e e e
Apple II+vcomputar j« 2 h ;’ _f\\.. 3

s Apple //e computer | 5 . 3 B g
| Apple //c computer . . 0 | 1 1
Fbther computer 0 0. .0
"Imagewriter printer , , 2

Imagewriter I printer o o ‘ B
Imagewriter II printer - . ‘ o
Roland.liiiA printer 1‘ o . 1

-

Likert Scale Data_

Teachers were asked to respond to a number of
statements by 1nd1cat1ng thelr relatlve agreementfon a flve
’p01nt ratlng scale. For ease of reference the statements
~ are reproduced below. The ltem numbers assoc1ated with the
' statements did not appear on . the questlonnalre. They have
been added for reference when 1nterpret1ng the data
hsummarlzed in Table A3 2 °,,‘“

_p(2 01) The program Was dlfflcult to use.

{](2 02)_The program operated smoothly w1thout produc1ng
error messages or‘hanglhg : :

v(2 03) The 1nstructlons on the screen were clear.

(2. 04) The program responded correctly to commands.

\

"y,



"(2.05)

- (2.06)

(2.07)

(2.08)
(2.09)

(2.10)

.(2.;1)

(2.12)

(2.13)

(2.14)

(2.15)

(2.16)

" (2.17)

(2.18)

(2.19)

,(2'20)

(2.21)

(2u223
’(2.23)

(2.24)

Four questions per topic is adequate.

) 98
‘ 5; _
The menus were easy to understand.

The . screen 1ayout was easy to read.

The’ program was nqt;very useful.

My students fcﬁnd thedbrcgram.easy to use.
Iwo&*;use,thisprogram iﬁbmy’classroom/labbratory,='

I like

-tﬁe way'question feedback statemehts‘were '
used. ' - 2 : '

I used very few queéstion mastery feedback
statements. - - o

I used very: few queStiqnvnon-mastery feedback |
statements. ' : I o

I usedvupitclevel mastery feedback statementsg
Idused unit level non-mastery feedback statements

I would prefer a ready made test bank.a

It takes toc mﬁchitime to create my own‘test bank.

The praogram fills a need in my classroom/laboratory,
" ' v

‘This'program will saVe‘me time‘in the classroem.

I found the'termibclogy used in the program (Unit,
Topic, etc.) to be confusing.

The ability to 1nclude resource lists with a test 1s
useful '

The grade book format was dseful;

I would not use the 1tem analys15 data collected by
the program.
This form of testlng helps 1mprove learnlng. : ad

-



Table A3-2

- Likert Data Summary - Teacher

Item Sdmmary. ‘?_. |
It‘em; # sD D N A 6A  Item N Modé  Mean
2.01 3.0 1 o 0 4 1 1,50
2..02 o .0 ‘1 3 1 5 4 4.00
2.03 o 0: 1 2. 2 5 5 4.19
¥2.04 o o 0 2 3 5 5 4.60
2.05 0 .0 ‘2 .2 1 5 4 3.80
206 © 0 -0 o0 1 5 5 4.80
2.07 T 4 1 o0 00 5 1 1.20
2.08 o o o 2 3 5 5 . 4.60
2.09 o o o0 0 .5 5 5 5.00
2.10 0. 0 0 2 .3 5 5 4.60
2.11 1, 1.0 3 -0 5 4 3.00
212 3 1 1 0 o 5 1 1.60
2.13 0 ‘1 o 2 2 5 5 4,00
2.14 o 1 o 2 2 5 5 4.00
2.15 2 0o o 2z 1 5 4 3.00
2.16 1 1 1¥ 2 o 5 4 2.80
2.17 o o0 0 1 4 5 5 4.80
2.18 o 0o o 2 3 5 5 4.60
2.19 0 .0y 0 14 5 5 4.80

S



.Table A3- a2 - Fv7't_ o R TS
leert Data Summarz - Teacher (contlnued)

2.2615 13 1,0 0 5 2 2.00

2.21 0% 0 .0 2 .3 5 5 4.60

2.22 0. O 0 32 5 4 4.40

2.23 2 1 1 ii 0 5 1 2.20

2.24 0 0 o 1 4 . 5 5 4.80 B

Hgtg.YFor thd purpose of calcuiating_the mean and'mode,l
the foliowing values were assigned;fSD = 1?99 =M2,'Nd¥
3, A =4, and SA"'= 5. .

' ertten Responses. . L : -

The teachers were asked to respond to elght questloﬂs'
by wrltlng comments on-the questlonnalre, The questlons
asked and'the responses giVén are'listed'below. The |
responses to the questlons are reasonably short and llmlted
-in number. As a result it is possible to 1nclude all of .
the responses of all the teachers. The numbers associated

w1th the responses are for reference only and are not"

_ a55001ated w1th any 1nd1v1dua1 teacher - vjlé/,
\4 ' : ]
Questlon 3: What ‘one feature. d1d vou llke most about the_
: N
_ ) program _ - 3
R¥ponses: 1. Thevease of setting up an exam. ;\ﬁg‘r



Questioh 4:

a

Responsés: 1.

: short answer)

f}The ablllty;to

\_A ; ‘.'l -
The different methods cf test questions

S
S

i
offered_ (True-False, multlple choice or
’ ' . ﬂ‘

est students on materlal at )

a time convenient’ to all, w1thout havfng to

:marﬁ tests or;monltor

Test rev1ew giving feed back for 1ncorrect

'“response.
' students wanted to do well on tests. If they .

:'dld poorly, they trled very hard to 1mprove

thelr mark

What one feature dldlyou llke least about

the proqram9

A llttle slow 1n loadlng

2.,Tf you dld not pass the test you had to

' .rev1ew. No cholce.‘ ) ";f

3.

'4‘.

5.

Questlon 5:

Résponses: 1.

"'changlng'unlt menu. _‘3,'

No major problems. L i R -y',“

The tlme required to author a test
Tlme taken to store questlons (speedvof-
_program). . e |
Creatlng new unlts

What was the most frequentlv occurrlng

problem you had in runnlng the program’>

Didn't really have any Had a problem



-

-”3;~E§rgptten'passwords.énd.the'time to juggle -

}disksvto_find pést@rdJ

4. Saving student marks.

i

Question 6: = What two qf*threé ﬁhings shoﬁld be changed

.

" to maké tﬁe program more‘ﬁseful?

Responses: 1. Add 'a help program option,

2. Grade book to inclﬁdeuproject marks. Choi@e
- . .\-“" ' \\\":\

~
3

of reViewing_test’or not.
.,3' Speed;” o
4. Makeithe‘program‘more gser‘friendly.'

Qugstion ﬁu‘;what tésting opﬁions.ggside.feedbaCk,ﬁ ,
J‘ ,\.“ ";vmaéferg\leyel, and access, W?gid zou&ike Fo"
‘  T #@%'éee ﬁnagrfﬁeécher qbntrol? ;;  o |
- Responses: 1. The ngqber;Qf:test questions each student '
'f’ L .gétsﬂffgm'eaéhAfopic‘énd for the totél teét. '

‘é: Questions énd'ﬁhéf tqbic areés are'in}the*

| - test. |

i : i

%Quesﬁion 8: What type df‘question'did’vou use most?
"Responses:. 1. Multiple cncice

I 2. Muitiple'ChQEEe and t:ue-faise at first:then
! - I realized how valuable 3 &4 opinions
(queétipns éer topic?j were wﬁen‘the
’computer'réhdomly'picks qﬁestions.'
3. Muitipleléhoice and true-false..
4. Multiple choicé.‘

i 5\\Mu1tip1e'chpicé§

@y
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'question_9} What_txpe.of.guestion did you use least?
_'Responses{ 1. Short answer R |
o 2. ShortAanswer;‘
3rfShort answer.
vl#, Short»answer; 7 ‘
5. Fill in the blank. IR 3

- Question 10: Are there any functlons that should be I

.added’ (If ves please descrlbe)

'Responses: ‘l; Average 3 ‘rather than 2. tests

¥ -/// d "\ ‘ e. When generatlng a wrltten test I would llke .

: I'to be able to change the order that thegff:lt

‘t. o : __questlons occur on the test as well as o

| | 1prev1ew1ng the test before prlntlng x

. 3. Use of IIe."delete key".‘Avprlnter‘routine
- to prlnt a certlflcate when test completlon

is successful

_Teacher Interview Responses
The interview.guesticns asked of the‘teachers and the ° -
responses glren are llsted below. The. responses have’ been |
i."Iedlted and those responses deallng w1th the 51m11ar
?concerns have been comblned Although the responses are

numbered the numbers are for reference only and do not

fldentlfy any partlcular 1nd1v1dual

_Questlon 1: What kinds of thlnqs gave VOu problems w1th

rthe program



'Responses:

g

l

. not run.

104

A number of program errors occurred when the
program trled to access the disk drive to
retrieve or save 1nformatlon. In_some.

instances data was lost, in others it was

-necesSarY to restart the program. The

1dent1f1ed problems were appllcable to a
number of dlfferent program functlons
ranglng from readlng Unlt filés to storing__"

L4

student marks.

' The program's error handling routines did

not provide warning messages when the
program encountered locked data flles or g

wrlte protected disks. As a result some data .

was lost.

,'There_were some probléms in.obtaining-usable

-~

printouts from the test generator. The

program would»omit parts‘of some test items,'

(The Restart 1nstructlons that appeared

_after a- student 51gned off from the program,'

were not clear.

-There was some dlfflculty assoc1ated w1th

learnlng the termlnology and learnlng how to .. .

uoperate the program

a

Copies of QUIZMASTER were made us1ng the

vAppi)/IIc Utllltles ‘disk. These coples would‘




'_Although not- strlctly related to errors

,:w1th1n the program proper, there was some 'ai; {‘

Question 2:

‘Responses:

R

Question 3: -

"Responses:

1.

- The edltlng features could be more user.

udlfflculty caused by an 1ncorrect1y keyed

_test ltem 1n one of the safety tests\

prov1ded'for use in the field test.

.\\\I

D1d your students have any prdblems with the'™._
[
proqram° If S0 what problems dld thev have°

I3
!

There were several cases ofathe program
r.

falllng t§ store marks..In some cases the

P

ﬁ
g

cause for this was unexplalned. In other

:cases the causes were’a wrlte protected

é
Student Disk or fallure‘to sign off from the

;

program as directed.

What do vou thlnk are the qnaatest

I

weaknesses of the proqram orqanlzatlon°

The program 1s complex,enough that a flow
. : SR : L
chart should be provided showing the paths

to the dlfferent program functlons.

fri ndly. Maybe~the use of a'mouse wou;d,

help

It is not" p0551ble to go dlrectly from the_:l#

Teacher DlSk to the student Disk -or v1ce'
“ B [y

'versa w1thout restartlng the computer u51ng

the appropriate EIék.



5.

Question 4:

\Responses:

-

S,

Question 5:

Responses:

1.

'-the term nology and program organlzatlon.“v

106

-

. The test review is.COmpulsory'for ali

students. Some student flnd ‘this annoying

The program takes too long to 1oad.

What‘dld you l;ke about the. program

organization?

The 1tem analys1s capablllty prov1des

i

\.&/

~feedback on questlon quallty
-The ablllty‘to generate_paper amd’Sencii
tests.

The program enoouragestStudentslto do well.

THey were motivated to try a test a second

time to 1mprove thelr marks.

The program 1s clear and stralght forward.

~

It descrlbes what you are»d01ngu&1t_1s

,almost lmpOSSlble to get lost.

QUIZMASTER fits 1nto the Industrlal Arts'

~~~~~

program very well It is geared for student

use. -

. QUIZMASTEerakeS‘it'easy to make a new test
~and'to edit existihg.tests}

"Is the program format (Units, Topics; eto )

effect1ve° If not what would vou chanQe°

It takes some time to become accustomed to

~After the 1n1t1al perlod worklng w1th the

f,'format is no problem.;

.%_



Question 6:

. Respongesﬁ

107

}Yes, but restricted by editing procedures.

‘The program format helps organlze thlnking .
\ . S

How would you use thls proqram in vour
classroom’ ‘ |

‘The program\would be used for general
testing in a number of areas. Examples cited
are pretestlng, safety testlng, and testlng
for theoretlcal knowledge.‘ |

.'The program could be used.ln conjunction

, -w1th workbooks to test for knowledge

Question 7:

Responses:

QueStionbs:

'Responses:

relatlve to a551gned student progects.
gThe tests generated by QUIZMASTER could be
-used as 1nstructlonal unlts.'

What features of the proqram are’ ‘

'unnecessary.

. No unnecessary features were identified; One
teacher, however}.did 1nd1cate that the
1tem statlstlcs functlon may not be- used.

What features would you 11ke to see added’

“The ablllty to change the order 1n wh1ch the:
qu stions are presented. A

The prcgram could prlnt a certlflcate or
llcense for a machlne.v S |

The ability to generate a llst of students
who have completed a. unlt. -

4 The Apple IIe delete key should be actLVe.-



'of the characterlstics of good true-false-

q
S

1

The_manual could include'a brief‘descripticn"

1

&~\_and multlple choice test 1tems.

.'The ablllty to store records for up tcv30 or
- 40 students in two separate classes on one
“Studenthlsk. }; | o
.'Abllltyito aiiow two., answers to questlons.

._Add‘thedcapablllty of enterlng progect marks.

-.to_make a complete grade book._”

10.

li;.Add'atnew parameter settingvmaking it

12..

Questicn 9;

Make'it.p0551ble for the teacher to sw1tch

'between Student Dlsk functlons and Teacher‘“

>

thlsk functlons without hav1ng to restart the

‘system..

Add a new parameterfallowinc the'teacher to

- set the maxlmum number of questlons per

toplc

possibie.for the teacher to designate-the.i

'test review as optlonal or. compulsory

Add a new parameter allow1ng the teacher to

7set the max1mum number of questlonsvper

'.:’tQpiC'tQ be Selected'when'assemblingfa test.

Did you find any aspect of the program

" - operation annoying?

. Cloglbu



1d>,

Responses:

Question 10: - -

‘Responses:

1.

1.

: clear enough for thig:’

109

There is a need to know where to go and what

to do. next The menu fﬁnctlons were not

Slow operatlon in loadlng was annoylng

~The fact that’ the program d1d not always

save the student's markilcreated some - .

prohlems,

It is not possible to renumber .or insert

'topics'or‘to change the topic order.

It - 1s nhot possible to- copy questlons from

one toplc to another

» When a student falls to s1gn off properly,

the student's marks are acce551ble to. ‘other

N

members of the claSs. ';

Do vou have any comments or suqqestlons that

you. would 11ke to make‘>

There is a need to give' a demonstration to

‘the'students. Some students needﬁextra

1nstructlon A flow chart to put on the

keyboard would be useful

.It would be,better'to have the program use
: raw scores ‘rather than’ percentages.

'Ihere are some grammatlcal errors 1q,he1p

screens .

The‘program was easy to handle.
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:5 There should be prov151on for a teacher
| password that will allow the teacher to use
the Student Disk. N
'tudent Questlonnalre Data Summary | -
The data obtalned from the students partlcipating in
the f1eld test is summarlzed below. For convenlence the

';-questlonnalre 1tems are reproduced w1th the data Summaries

.. T -‘h,
'leert Scale Data -

students were asked to respond t@ a number of

'statements by lndlcating ‘their relatlve agreement on a flve
'p01nt ratlng scale. For ease of reference the seatements_
t‘are reproduced below Theultem numbers assoc1éted witp the
»statements did not appear on the questlonnalre. They have |
‘been added’for reference when’ 1nterpret1ng the data tables.
Table A3 3. summarlzes the data collected from the junlor
',hlgh school students, Table A3-4 summarlzes the data
‘: collected from the senior hlgh school students, and Table'
A3- g summarlzes the data collected from all students.
(l 01) Once I had the computer dlSkS I could run the

program w1thout much help from my teacher.
(l.oz) The 1nstructlons on the screen were easy to'*

understand | S ‘ ' |
(1.03) I llked u51ng the computer to take a test.
(1.04) I liked the extra 1nformatlon glven durlng the test |
IV review. - | . '_
;(l.ds)'l prefervwritinéitests with a.paper and}pencil."




(1 06) The testlng program helped me learn the subject ' 8
A“ better. : .
Table A3-3 J o

Likert Scale Data - Junior Hiqh‘students‘

~ Item Summary

. Item $#  sD ‘D N A . sa

~1.01 12 20 a9 47 164 192 '_rfs;p'lji.esf

102 7 14 22 . 45 108 196 5 4;18?

. 1.03 18, '8 14 49 107 . 196 5 4.11
'-j,lt | 1.04 36 d’is fsspp'3§ 46 190 3 . 3.22
- St l.os 126 26 {;95' 11 14 196 1 1.78
1.06. 27 17 B8 46 . 37. 195 3 325

Note. Number of respondents .197'

,:;For the purpose of calculatlng the mean. and mode the-:

”‘follow1ng values w i :asslgned, SD .= l, D'=A2, N =3,

A =4, and‘SAv%'sr_'

}f;The value of Chl Square was calculated for the ';.fl;s ' -1.
R responsg frequenc1es for each statement on the student .
rquestlonnalre. The purpose was to determlne 1f the obtalned
‘"responses were 51gn1f1cantly dlfferent from a random

dlstrlbutlon. With qp alpha of 0 01 the- critlc&l reglon for

four degrees of freedom starts at a Ch1 Square value of



“13.28. All Of the obtained values are above this level. The

values range from a 1ow'of119L99‘to a hig& of 267.4

f?",Table A3-4 o _ .
Likert Scale Data - Seni5} High Students
SOSe
_ ' Item Summary -
‘Item #  SD. D. N A sa. Item N Mode . Mean
e ————— O A S S
" .- l:.

“ : 1.01 2 1 10, 15 16 44 5 3.95
W 1:02 0 0 7 16 24 47 5 4.36 ~
71.03° -1 1 3 20 22 47 5 ’4.29
1.04 . 1 2 12 12 20 47 5 4.02

. g
" 71.05 23 14 6 1 3 47 . 1 1.87 .
106 1 5 13 21 7 47 4 3.59
S . S
N;te. Nimber of respondents = 47. ‘%ﬁf e
.  For thefpdrpésé of calculating the mean:and mede the /'
[_follqwing{vélués werel;ssnged} SD_:,lf'D = 2, N = 3,
. A=4,and SA=5. .. . .
v' : _. . - j ) i
/



Tam i g

Table A3-5

Likert Scale Data - Aii Students

s ~ Item Summary

o % . R R
Item % . SD D N A SA TItem.N Mode Mean

.
S e Attt T
101 14 ‘21';f591 62 80 . 236 f:--sf‘,',z.ij

l.o2 7. 14 29 61 132 Y243 s 422
vi.os‘_‘}g 9 17 69 128 243 | 5. 415,
14041,'37.v'13. 65 51 - 66 237 5 3.38

1.05 149 40 25 12 i17‘ \243 1 179

1.06 28 22 8l 67 44 hf24é s 331

Note. umber of respondents‘=‘244

. A,=i 4, and SA = 5.

vwritten“Responsesu

- For the purpose of calculatlng the mean and mode the i

following values were as51gned, SD. 1, D=2, N-=_3,v

Y

- The students respondlng to the questlonnalre were

asfid to make written comments in’ response to three

questlons. A total of 244 students completed the

:"-tlis

questlonnalre. Beqause of the large number of comments, thef\

responses were categorlzed by grouplng s1m11ar statements._g‘

The results are 11sted below.

WP
'ﬂP

AL

4":‘."§. .
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© Question 2: What did you 1ige best about taking a\test'_

é o
N with a computer?

N .Number of

Interpreted Response - . . S o . ~Students .
The program was- easy to use. . : . -~ .68

vNo'writing‘involved in completing the ﬁest.' R " _. 63

It was a different, novel ofuinterestihg experience. -'434

It was‘faétér. ' N D s  “33'
Likéd the type of questions ugﬁd;vh j»‘“ DR  J£4 AAAAA
Liked having immediéte feedback. . .; ; o : .'i:lj,
Not és.@uch‘préssuré, B “ .. L | TR
An oppoftﬁnity ﬁo use alcomputér. _ ilg'. Y 8 .
Focused atténti§n bn test and/or test itéms. . \S;f
It was"édsy‘tolcﬁeétQ i - » S L t N 5
_Helpédgsfudént'to‘leafn ﬁhe ﬁateriai. - ‘ ' 4 _
An opportunity‘to‘réviéw_the test. v§g'v - 3 
?he accuracy §fAthe'éoﬁpytéf."ﬁ'.- 1
iﬁdi§iduélizédxthe’fesﬁiﬁg proééés.‘ '/gﬁ?a¥§ﬁj§;ﬂ 1;
Goo&ﬁte;t seéurity.“Can'f'cheaﬁ.‘ . “ﬁ/f'f\ V_ .;(4££éQ
o PJ o o Y Total / e
Note: Some students made.mofé thah ong commeﬁi. B ;>“ '



I

Question(a What did you like least about taklgg a test -

w1tn a computer’> .

'_ Number of.@

Interpreted Response - - '~ Studernts

It took too long for the class to complete the test.‘

- Program delay whlle loadlng questlons.

.~ The questlons and/or the type of questlons.
Ah_Cah}t change’a‘reSponse*after it is_entered.

It was a boring experience

.Eye straln from green ‘screeh or poor quallty monltor.

Was unfamlllar w1th computer use }
‘.‘ It was dlfflcult to prepare for the ‘test.
.ngsulted in poor retention of material.
gtudeht was sunable to cheat.
No privacy while_completihd the test.
Was forced‘to complete the test review.
_’There uas no test review.'
The'program format. = ) _;ckr
!hchanging program disks.d
.The student was unable to see the entire test.
No prlnt out of test results.- o l>v
‘The bugs 1n the program.‘ |
'It randomlzed ‘the test items.
| Felt added pressure. ﬁjp

{'

Prefer paper and penc1l tests.“}p' ¢

21

20

19

11




;16"

-AfThe program‘gfves the'student's‘mark; : A g,'L'I | 'l‘
.The experlence was too short. '.',' o f_. 1
The insmructlons and/or menus were confu51ng o | 1
Dislike usgng computers ; . B | : a

fbtal‘ - 151

,‘Question 4: DPlease write any comments you‘may:have'about

using this computer proqram

Number of
lnterpreted‘Response-'l BT l . o ﬁstﬁdents'
. The proéram was a qood idea. »  ‘, _ | | 36
laked 1t It was 1nterest1ng N ':. 3, o ) ‘ f 35
It was easy o o .l??j.ﬂ. - N | 18
LIt prov1ded an opportunltylto use ‘the computer.' 7 :4
It was faster.‘vﬂ S ,‘ﬁ ' " L h vh' 3 3
_rThere was no wrltlng 1nvolved ' ”J".'u,_"' 3 \
Unable to change answer after 1t was entered t ‘ .j'
_ Problems resultlng from. the use ‘of two dlsks 2
The novelty oOf the experlence. “°- { S ‘é
The test review was a good experlence ' ' | 2
:Preger paper_and pencil tests. o | 2
It helps learning. =~ ‘>‘ ' ’ ‘ |  :‘H 2
It'wasjtoo easy. o 4r' . | ; | 2
It needs a-greater‘variety of,&hestions, ' | 1
'There ware annoying bugs in#the‘program.. ' ff;‘ffv 1
lt needsibetter instructions§ _ ‘ o Cos



' Dpislike using computers.

1
"No privacy during the test. N | ".J"‘ 1
"~ No feedback ' _' -Q; N B bv l
Disliked the program. g - S " , | oy
The program was no help at all. D ' B |
-'It’wAs a boring experience;v : . | S |
The review takes too long -i B ; ;‘ wl.
_Reduced pressure durlng the test. | I ’ "'f,l’
‘cOmputer marks lt rlght away . L i ‘ DT
It needs some graphlcs , S ' , , 1
There was a delay whlle loading questions. . | o
- Liked the cuestlons._ ' R : 3 - .'_ 1

Total 138

Student Interv1ew Response Sg%marv

51xty four of the students part1c1pat1ng in the fleld

- test were 1nterv1ewed by the researcher in an attempt to

- obtain more- complete 1nformatlon. Forty seven of these were

“junlor hlgh school students and seventeen were senlor high

’_school students. There was no structured selection prodbss.

@

:Rather the students were selected from the classes that
were 1n se551on at the tlme of the v151t to the school
Students who 1nd1cated an unW1lllngness to be 1nterv1ewed
were not. 1nterv1ewed. 7

The students were asked to respond to seven‘different

"questions. The student's responses were categorlzed by

grouping similar statements. The results,arevlisted below."

A\

®

g

BRI

117
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Question 1:" \
the program? '
I o ..., Number oﬁ;'j-~'
. Interpreted Respohée R \,'_ o “Stﬁdents
----—__----------‘———-_—----- ---------------- ;-‘-

" No probléms‘in operating the prog;am ....,....,;...; 34&

‘Problems Qithvtest content only +...ieeiiianeraaeaa.s 12
'Unfamiliar with‘coﬁputefs ;;..}.' ....... ..; cesecann 5
Problems with the §as$word‘.;..L.....r.;};.. cieae. 3
Program was SIOW-td.retrieVe queStions:.; ..... ceeees 30

- Did notfii§e beingwforced to answerféll queétions .o 3

Made typing“érroré ..}4.}.;Jﬁ;;..........f«.......}. 2
Could not change answer after it is entered e 1
Screen bothers eyes .;;.;...,.;.......,,..a,,f,..... L
‘Total 64
]
&~
¢ e,
N /.i}) —
IS t;_ - ‘9
. "



" Question'2: What did you .like best about the program?

St Numbef of . f?"'

Intefpretgd'ReSponse,.“5144‘:" ;:.ua- _.n.‘.-f{thfpdents‘v
-~------4-----4---4----744* ____________ e
Did not have to, wrltexanswersQ éié;;(..f.{,..Elfi;j.;..LZG
Faster or ea51erw;c'cc£;letef*- ' .g;f....;,;...;.HIQ
Provides feedback/glvea. ad 2.........;.... 9

'-Novelty or liked: to use Y TR \?
Less pressure‘;hen attgmptlng téi; """';“"'_§¢.
'Not much dlfferenceﬁj,“.,.ﬂ ; .__;”.
L 69
Questicp éfna L; : i ”“j‘ .~?- , 7}- 'c.fo.raﬁ?"'
PR R T A SN yumber of
bInterpreted Responsé’ .- | | | Students
TR T i s o
Nothing ........,.P;.@v;Qﬁ ;?4'_g B 2 L. 27
ek : . ,flz

'Cannot go back and change answers ;.;ufa;.,...,;.‘.ﬁ%:f 7
Did not/provide feedback ....u..,..I...f...;.:.... .
'The‘program failed to 'record student marks:;.f...,.,..i‘ 7
The'ceszreview takesltoe long,....f....,.;m;;.;.:;nt.. 1
S Starting up‘thecprogram }}...;r,,..{.w.L...:.;....v,z;. 1
V1ew1ng the screen causes eye complalnts ceseceseteraann ‘i
1Easy to lose concentratlon when u51ng a computer ..;.;,;_;‘

. >
no . A |
B L : . S : .
>

R , . Total

v

64

A



o me e
¥ B | : o - e x“y'lon -
‘Question 4: . id ou do t e test rev1ew°

Wlth the field test version of . the program the test

: review was compulsory unless the program ‘was placed in the

B pretest mode. - Forty one students completed the test review SR

o while twenty three students were not given ‘the opportunlty

Question 5. Were the feedback screens and resource llStS's

RS

' euseful’
) e
: Number of
.Interpreted;Response o - : ‘ . Students

Program in preteat mode. No feedback screens, Bresented 23

Feedback screens ald the learnlng process }i.;;,.......[ 12 -
ireedback screens were of some help ......r.;;fffta ..... .-lo:
Did notvremember seeing fegdback screens ....l,;;,.....{. 3

'?eedback_screens were useful (fb quallflers) .;.;{r....." 6

Feedback screensuexplained the answers ....c.eeeveeeiosen 5 '
Feedbackkz?reens were not, useful ' :;.. ..... B A S 1
Feedback creens not useful when questlon answered
“correctly f_.r.........},.{;........,,,..;.,...,‘..;....__;‘

‘Y‘.
B

Total .= 62

Question 6: Would you like a last chanceito go over the

. test before it is markedé' S ‘ »
- ; : S
Not sure on no answer Y -

Total 64

L5
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.Question 7: ' :

| | would like to make? . - B . - ‘\
IR . R S _ S ‘ N,

' ‘ N s Number of®

IhterpreteddReSPonee .‘ ' }'7"f - ;4'Students

'p;Program easy to use or liked program .;;Qiy.........f

: jPrint out test 1tems at end of test ettt ge e

Iy
o

’"Need a w1der varlety of questlons to av01d dupllcatlon 2

Need ‘more computers ...... Ceeeaes ‘;“""L""f""“'i"2-
Program encourages you to take the test %.".. .......... i
sOne questlon at a time is less distracting Sriedieeiene T
“,Use dlagrams in question ........... ... ...l PERTE RO e
. Preférable to written tests _‘;M
R «  Total| 23

*"E% |

R

aen
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QUIZMASTER Program Description
: Introduct;on

This descriptlon of QUIZMASTER is 1ntended to prov1de
' an overview df the structure aﬁd operatlon of QUIZMASTER as
rit ‘existed at/the time of the field test. Subsequent

, changes to the program have not changed 1t's basic

_organizatlon. The changes that have been made have added
' depth and versatlllty-to many of the program components or
fhave been changes Wthh Slmpllfled the operatlng
'procedures

: QUIZMASTER was written to solve some of the testlng

Vproblems encountered by teachers who, by the nature of g
thelr courses kmust 1nd1v1duallze 1nstructlon for. thelr

S

students A good example of a’ course requlrlng

i

1nd1v1duallzatlon is the multlple act1v1ty Industr1a1 Artg;a
program In this program it is normal to find each student -
respon51ble for a dlfferent learnlng act1v1ty The use of

tradltlonal ‘paper and penc1l testlng methods often leads to,

:,L

»problems in test’ securrty and relatlvely complex test
rmanagement and record" keeplng systems All too frequently
these act1v1t1es occupy valuable time ‘which. could be better
”spent on 1nstruct10n and 1aboratory“superv151on.

QUIZMASTER prov1des an alternatlve to\pﬁzer and penc11

testlng methods. If.the ‘teacher wishes, test -dmlnlstratlon

can be 1n1t1ateg¥;andscarried out, by the student'at,a time

122 o
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' that ‘the student finds convenlent Each time the program is

‘used a different form of the test is generated.

The QUIZMASTER Unlt

with QUIZMASTER each test is called a Unit. The

QUIZMASTER Unit con51sts of a structured test 1tem pool and:

a number of spec1al information screens. The way that the

program assembles a test and presents 1t to a student 1s '

described 1n the follow1ng paragraphs

The Test«Item Pool

When assembllng a test QUIZMASTER draws its questlons

- from a structured 1tem pool The structure makes it

ssible to have, for any given Unit, a number of dlfferent

’ tests whlch w1ll have approx1mately the same level of

dlfflculty and to cover *he same range of learnlng

t .objectlves. To accompllsh thls, the testrltem pool is

;ﬁstructured on the ba51s of ﬁﬁ% Toplc. Each TOplC represents

" a dlfferent learnlng objectlve a Unlt can contain as many

3

as twenty TOplCS and. each TOplC can contain four questlons
The test 1tem pool can contain four times twenty or eighty

questlons. The 1tem pool structuredfor a Unit is

mlllustrated in Flgure A4-1. : o /

»\When QUIZMASTER assembles a test it does so-by

selectinglone question at random from each Topic. A *

,_QUIZMASTER Unlt can contaln a mlnlmum of one Toplc and a

%

- maximum.of twenty Eﬁplcs._A test assembled by QUIZMASTER

‘ -
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then, could be as small as one questlon or be (2s large as

twenty questlons “f”

‘ Topic}

'Fiqure'A4—1Q

Item Pool §tructure,

[Question. Question | Question | Question
#1 - o#1 Y //#2 L - #3 L
'Topic [Question | Questlon Question | Question
#2 o #1 _#2 #3 #4
1Toplc Question VQuestion ‘Question | Question
#3 _#L o #2 #3 c#4
Topic| Questlon Question |Question |Question
#20 #1 ‘ - #2 #3 #4

Us1ng a structured selectlon process has the advantage

]

that the teacher knows that every ‘exam presented to the

students w111 cover all of the’ 1ntended objectives. The

, random selectlon process w1th1n Topics reduces the

llkellhOOd that two'students will be ‘given the same test
4

thereby improving the level of te§{~;Ecur1ty The 1ntentlon

is that within any. 'I‘c the four questio

\ should all test'

the same objectlve and the questlons shou d all have about'i"

- the same level of dlfflculty

7

S
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pecial Igformation Screens

One of the more 1mportant functlons of QUIZMASTER is

- to facilltate the learning process by prov1d1ng addltional

informatlon to the student Thls information is prov1ded on

special screens that may be Presented before, during, and

after a test. In all cases the use of these screens 1s

o

optional. If the teacher dec1des not to use any or all: of

the spec1al 1nformatlon screens, the student would not be
aware of anythlng m1551ng from the test |

Pretest Informatlon QUIZMASTER uses two screens to

present pretest 1nformatlon to the students' The .Unit’
Object;ye screen and The Student - Introductlon screen. The“
1ntent of the Unlt Objectlve screen is to make the studént
aware of the ‘test objectlves prlor to taklng a test The

student 1ntroductlon is 1ntended to prov1de any spec1al

- 1nstructlons for thefstudent ‘These two screens are

avallable to the student as a help function prlor-to

125

attemptlng a Unlt They are presented agaln when the -"j'x>

4

vstudent attempts a Unlt

Resource Llsts QUIZMASTER has prov1s1on for two

types of resource lists: The Un1t Resource LlSt and the
¢ . LY o

TOplC Resource L1st These llsts prov1de a means of

dlrectlng the student to 1nformatlon for further study The

Toplc Resource Llst is, presented only when the student

5

answers a~questlon ;ncorrectly.gslnceva Toplc is 1ntended '

to contain four equivalent questioms testing the same

a

Vot
:..f,.lk‘"‘_ )
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objective there is.only provisionvfor one resource list per.
Topic. The Unit Resource List is displayed after a Unit is
completed ‘and only 1n the event that the student's score on
d;'the Unit was 1es; than the preset mastery leVel.
| Feedback one of the 1mportant features of QUIZMASTER~
is the program s ablllty to prov1de the studenr wath a high
level of feedback. As part of the.entry procedure for every
Question the teacher'lsfdiyen the opportunity to enter i ;,.
Mastery Feedback.and Non-masterijeedback that would be
4Kunique,to that_question. Mastery Feedback is presented_in
‘the event that a question'iS'answered‘correctly”and
Non-mastery Feedback is dlsplayed when the student's
response is incorrect. Mastery and Non-mastery Feedback
- sqreens are also avallable at the Unit level The
_approprlate Unlt feedback screen is. presented after a Unlt

1s completed

'Acce551nq the QUIZMASTER Unit

©

QUIZMASTER Unlts are stored on separate data dlsks.

*

4 : Each data disk w1ll hold two QUIZMASTER Unlts and the \ ,
,correspondlng response frequency data used to perform an
-ﬁdtem analy51s for each Unlt Access to the Unlt's contents

and response frequency data is controlled by programs whlch

L

exist on separate Teacher and Student Dlsks.

‘Item Analysis Capabllltv o o

' The random selectlon feature of assembllng a test

) ralses questlons regardlng statlstlcal rellablllty and test

. h
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‘difficulty. It is desirable that\the fohwdquestions in a

‘ Topic be as closely matched as p0551ble indso far as the
difficulty level is concerned. QUIZMASTER fac11itates this ' )
‘_by accumﬁ&atlng data on- each questlon as 1t is used. The _ “}‘
‘program w111 calculate a dlfflculty 1ndex and dlsplay o
response frequenc1es to allow the teacher to assess the

‘ items in any Toplc. The teacher may then make changes to

the test 1tems as needed. |

Student Records / .4,'

QUIZMASTER'S record keeplng system allows the teacher
to monltor student -progress and review the tests as they
.were wrltten by the students. The program also maintalns an
ongolng 1tem analys1s which permlts the teacher to monltor
the quallty of the test items. QUIZMASTER uses a dlfferent
’Student Dlsk for each class to .be managed The class llSt
on each student dlSk w1ll accommodate forty-flve students
.and w111 malntaln marks for as many as thlrty dlfferent
Units.

QUIZMASTER's record keeplng system includes a Grade
J Book and a system for recreatlng tests. ThlS 1nformatlon is
uyavallable on the screen or 1t can be prlnted on. the |
: computer\systemkprlnter Prlntout formats are available
: that are sultable for teacher records or individual

progress reports:,

-

]
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5_Ihe Student Grade Book | . : o
E Two marks may be avallable for each Unlt. The flrst
mark is the mark the student earned on the flrst attempt at
the Unit; The second mark ;s the_mark the student earned on:
theklast‘attempt at theaUnit. If a'student made only'one
attempt at a Unit the Grade Book would contaln only one:f
markf If tWo or more attempts are made the second mark
- would he'the mark earned on the last attempt
| -Severai repo t formats are avallable to the teacher. A_

class summary i aVallable for each Unit. The Teacher can

also redquest a mark summary for any student The program is
capable of prlntlng out’ the entire Grade Book or'just a
final mark summary | ‘ ' | '

- The Grade Book has full edltlng fac1llt1es Wthh
allows the_teacher to entervor change any student.mark.;

Re- creatlng‘Tests

. The random aspect of test assembly makes lt 1mposs1ble

to know 1frfdvance whlch questions will be presented to a

-‘student. Although thls'relleves some of the problems of

test’ security : 1% presents other dlfflcultles in dlagnos1ng

v

learnlng problemS@ To overcome these dlfflcultles, ‘
QUIZMASTER allows the teacher to refcreate any test, as it
was presentedﬁto thepstudent, and;to-view the student's
responses to the-ohjectiye.questions. It is'only possible
to‘know:whether'a‘studentfs response'was >1ght or wrong forl
jcomple{lon type questlons; . | |

cah e
<o .




cOntrolling the Testing Situgtion

QUIZMASTER allows the teacher ‘to customize the testlng

situatlon in order to suit most condltlons. The teacher can

control, student access to. any Un1t the mastery level for
: each Unit the feedback patterns, the resource \List

]

dlsplay, and) the testlng mode, .

In order to cohtrol class progress the teacher may

deny or allow class access to any Unlt at any time.

,Unit Mastery Level

- The teacher may. set the mastery level for each UnIt. | ';

'The ~allowable llmlts are . l% to 100%

-

V‘IFeedback Patterns

Changlng the feeéback mode changes the tlmlng of the
.,Questlon Mastery and Non-Mastery Feedback. In the immedlate‘
v'mode the approprlate Question feedback statement w1ll be
presented 1mmed1ately after the student enters a response
fto a questlon. The deferred~mode allows the students o |
'hcomplete the test unlnterrupted In the deferred mode the

/

feedback statements are only presented durlng the test
vreview. y | d B

| . The test rev1ew is offered only when QUIZMASTER 1s
operatlng in the test mode. Once the test. 1s completed the
student is taken through a rev1ew..The student will see

each questlon in turn together with the response that was

entered The program will 1nd1cate whether the ‘student's

PR Y
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'thlngs as the test mode, and feedback patterns.3

’_to be dlsplayed are, the Unit Objectlve and Student:

\ | 130

ahsWer was right or uronq The correct anSWer'is'not given.
If Mastery or Non-Mastery feedback statements exist then

the approprlate feedback statement is dlsplayed. The Toplc
Resource llst is presented only when the student's response

A

to a queitlon is ‘incorrect.
T_em@

The teacher may place any Unit into the "testhmode" or
the "pretest mode". fhis change alters'severalzfactors in

the testing situation In the test mode the ‘student may

',,decllne to answer a question and return to it later in the -

h'test In the pretest ‘mode 1f the student declines to answer_

a questlon 1t 1s not presented a second tlme Regardless of

the feedback pattern settlngs the feedback statements are

‘never dlsplayed in the pretest mode Slmllarly the test

review is never offered in the pretest mode

{ - '“f ' Taking a test

Flgure A4~ 2 1llustrates how the varlous parts flt

together when a’ student elects to take a test It is

1mportant to remember that there are a number of poss1ble'
S e

variatlons, dependlng on the selectlons made for such

\

When a student elects to take a test the flrs créens’

Introductlon.va these screens were left blank QUIZMASTER

:w111 move dlrectly to the flrst questlon.

, CL . . . ?



The question admlnlstratlon sequence can have two

‘ different patterns depending on the feedback mode selecteds
These patterns are 1llustrated in Flgure A4 3 and Flgure
Ad-4. If the immedlate feedback mode is selected then |
feedback statements are presented immedlately after the
.student enters ‘a response to each questlon. In additlon the

program supplles a message telllng the student whether the
¥ .

2 The correct answer is not

| response’ was correct or not
“given. If the feedback mode selectlon is "deferred" the.
‘student completes the test unlnterrupted ‘

Upon completlon of the test the student's mark 1s;n
calculated and dlsplayed The student 1s then taken through
the test review sequence. '

4Once the test review sequence is'completed the
_approprlate Unlt Mastery or Non-Mastery feedback is .
.displayed. The Unit Resource Llst is only dlsplayed in the
event\that the student falls to achleve the preset mastery
vlevel In the event that the teacher leaves the Unlt
' Mastery and Non-mastery screens blank QUIZMASTER will

supply an- approprlate message.

131



istart'of Test
(Select Unit)

Display Unit Objective
(Unless blank)

Display Student Introduction
' (Unless Blank)

Question Administration
- Sequence
(See Figure A4-3 and A4-4 for details)

[

Display Student Mark

Test Review Sequence :
(See_FigPre A4-5 for details):

YES | Unit ~ .NO

132

. Fiqure a4-2. Typical.test-seqﬁence'

v Mastery? -
Display Unit o . : Display Unit |
Mastery Féedback | | ‘Non-Mastery Feedback

Display Unit

Resource List
. T

©

End of Test
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| Display Question and
: Wait for Answer -

8 There Another
] " Question?
Calculate Student Mark
Figure ‘A4-3

- Question Administration Sequence - Deferred"”
Feedback Mode . :



N . Mo Y
RN Display Questio and ‘
N Wait .for Ans er
n% ‘ ’ -

8 Student's
- Response -
Correct?

Display Question B : Display Question

Mastery ‘Feedback h = Non-Mastery Feedback
T — \\\ : : T -

S There Another
. Question? .

YES

Calculate Student Mark

3

Fiqure A4-4. Question Administration Sequence - Immediate-
-Feedback Mode . » | S

Y



w')“‘ l 3 5
4
___o|Display Question and
Student 'sgResponse |- i
YES NG
Display question. Display Question °

Mastery Feedback

|Non-Mastery Feedback

—y

bisplay Topic
" Resource List

YES nother Question

For,; Review?
'}

Figure A4-5. Test Review Sequenge i
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