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These authoring aids are-partially precoded formats which make use of
HumRRO subroutines for question execution. MONIFORMS are used for ]
development of single questions--of the multiple choice, constructed .

* regponse, and matching type--that can be combined with material prepared‘

by conventional methods.

They are responsive to users' needs, cover most

of the frequently used question types, reduce preparatior time, do not

require TUTOR programming experi

ence for their completion,

combine readily

_with conventionally coded material, and are economgcal with author- - .
. computer lesson space. Future MONIFORM'activity will include increasing
their number and variety, and developing a second gereration type , N
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BACKGROUND

There is increasing ev1dence that computer- admmlstered instruction (CAI) is a
promising approach to meet the new training problems posed by a smaller, all-volunteer
Army. CAI, however, is any expensive training medium in terms of inputting quality
instructional material into the system, from ‘both the standpoint of time and require-
ments for programming skill. ‘

This report documents research conducted under Work Unit CATALIST in
developmg authoring aids (MONIFORMS) for preparation of frequently-used questibn
types in CAI lebson material for the PLATO IV CAI system. These authoring aids greatly
reduce the time required for question preparation and require no knowledge of the
TUTOR programmmg finguage.

i \
PRODUCTS -

Nine MONIFORMS have been completed and are presently in use by military and
civilian PLATO authors for developing .multiple choice,, constructed response, and
.matching-type questions. Essentially, MONIFORMS are partially precoded formats which
make use of HumRRO subroutines for duestion execution. Authers provide only textual
material and feddback messages for their questions, and information about the way they
w@l a.student’s response to the question analyzed. A typical question can be developed,
in 10-15 minutes using a MONIFORM, compared to 2-6 hours using conventional
methods of preparation. MONIFORMS are used for the development of single questions

* ° that can be combined with material prepared by conventional methods. Therefore,

MONIFORMS dp not dictate the overall structure of an authoi’s lesson,
An introduttion and ‘guide to the use of MONIFORMS (Lesson MONIFORM) are
N =+ , available, in a ‘CAI version on the PLATO system and in a programmed téxt version, for
* use by any interested author," ‘ ”

i
- '

\\lMPLlCATIONS .,

It, has been demonstrated that the nine available MONIFORMS are useful tools for
rapld deve pment of certain frequently used CAI material. There is a need for con-
. tinuihg actmty in MONIFORM development in the following areas: \
. (1) To increase the catalge of MONIFORMS to mclude other ‘question types
« and alternate. means of accepting stddents’ responses.
: 12) To develop MONIFORM data collection packages.
. (8) To increase the length of feedback messages permitted.
(4) To develop a second gengration type MONIFORM in which PLATO
requests information from the author that can be automatically converted to execu-

table code. / ‘ L
, ‘ - | \ﬂ
. . ;
. . - . -

'Russel E. Schulz. Lesson MONIFORM, An Awthoring Aid for the PLATOI1V CAl bysl?m
HumRRO Research Product RP-ED-75-6, April 1975. ¢
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.o , 7 PREFACE

This report describes the development df Work Unit CATALIS'I‘ authoring aids

(MONIFORMS) for the PLATO IV cofaputer-administered instruction (CAI) system. The
research objectives, procedure, results, and 1mphcat10ns for further research are discussed.
A companion document, Lesion MONIFORM, An Authoring Aid for the PLATO IV CAI
System, HumRRO Research Product RP-ED-75-6, provides descriptions of developed
_MONIFORMS and *detailed gmdance to users for MONIFORM completion.

) The work was conducted at HumRRO Eastern Division, Alexandria, Vitginia, Dr. J.
Danijel Lyons, Director. Dr. quert J. Seidel is

the Program Director for Work Unit
CATALIST. Mr. Russel E. Schulz is primarily responsxble—for the MONIFORMS Jresearch.
Assistance was provided by HumRRO researchers, Dr. Harold Wagner, Michael Hxllelsohn

«Richard Rosenblatt, Nancy Hibbits, Carol Kastner, Judith Compton Theodore Rosen,

William Underhill, Patriecia Hasty, and SP/4 John Volk.

Appreciation is extended to individuals at the various Advanced Research Project’

Agency (ARPA) PLATO installation sites for survey informatioff provided and for theif
interest, in MONIFORM development.. Also, individuals at the University of Illinois
Computer~Based Educational Research Laboratory, and especially H.A. Himwich and Dr.
L.D. Francis, provided invaluable assistance ,in the development of individual
MONIFORMS.

HumRRO' research for the Department of the Army “under Wdrk Unit CATALIST is
performed under Army Contract DAHC19-73-C-0004. Computer- administered instruction
research is conducted under Army Project 2Q763731A734. The CATALIST work is
conducted under the spOnsorshlp of the U.S. Army Research Institute for the Behavmral
and Social Sciences, with Dr. Joséph S. Ward servmg as the technical monitor. a
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'INTRODUCTION c <

¢

. BACKGROUND- o ; CT ) s

The combmatxon of shrmk‘mg fmzmual resourcgs and the prospects of a smaller,
all-volunteer Army wﬂi increase the demands made on Army _personnel ands the
importanc of the individual soldier. There.will be a greater need for more éffective and
efficient g, adequate to the task of prowdmg an increasing numbér of complex
~ skills to widely differing students, with" fewer skilled instructors.

There .is mounting evidence that computer-administered instruction (CAI) is the
most promising approach available t3 meet thése new training demands. .

The HumRRO Instructional Technology Group (ITG) has beéen active 1n CAI
research and development since 1968. (See Appendix A.) MONIFORMS (Momtormg.
Formats) are designed for use on the'PLATO IV AL system and represent 'HumRRO’ 5
"continuing research effort to develop advanced authoring aids. - -

. '

b

e

PROBLEM . T .
The development of quahty mstructxonal materials is a major cost that must be

) consxdered when implementing any *CAI system. Obviously, the quality of instruction.
received by a CAI student will depend primarily upon the quality of the instructional

material- inputted into the computer. Further, the preparation of quality material requrreg’ v

considerable time and skill. Both of these factors are frequently in short supply at many
CAI installations. 5 .

. The PLATO- IV CAI system is'a h1ghly sophisticated system that permits greater
innovativg freedom in tHe instructional’ methodology used than do many other CAI
systems. Because of its sophistication, the quality of instruction that may be presentéd
on PLATO IV, is limited only by the.imagination and skill of the individual author and/or
TUTOR programtmer. This greater freedom, however, frequently results in increasing the
cost of producmg instructional material. That is, thé cost in terms of time and skill
~requirements is generally positively related to the complexxty and sophxstxcatxon of the
instructional material being prepared.

Therefore, an unportant goal for CAI research is to~ find ways iti which the
authoring and programmmg,,processes can be accomplished mote easily and quickly while
-2 high quality of instruction is maintained. The development of effective authoring aids
» can make a significant coftribution to the accomplishment of this goal. The Hu,mRRO
developed MONIFORMS are one type of authoring aid that holds considérable ptomisp.
Essentjally, MONIFORMS are partially precodéd formats. They are designed to assist in
. the preparation of certain types of instructional . ‘material for monitoring student
performance and to provide umnedxate assistance to students whose performance is found
to be deficient. ./ - L

”~

STAFF TRAINING * R .- . S
In preparation for the development of MONIFORMS three scxentists from the ITG
visited the .University of Illinois Computer -Based Educational Research Laboratory’

v )

N -

. N 2 A ]
B A 9 \ )
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”('CERL) for a one-week trammg rogram in the TUTOR programming language. The

MONIFORM project leader remai at CERL for an additional month' of advanced
on-the-;ob-trmnmg Upon his returh from CERL, an off-line TUTOR training program wés
prepared and administered to thie remaining ITG staff.! This training was initially
admmxstered off-line smce the delivery of the PLATO IV terminals fo HumRRO was
greatly ‘delayed, and the ‘research tlme schedule did not permit waxtmg for their arrival
for the staff to t@gm t;ammg .

[4

RESEARCH OBJECTIVES o C : o .-

Six maJor objectives were estabhshed for the deyelopment of MQNIFORMS . )
(1) MONIFORMS must be responsive to the n’eeds of PLATO IV users, -
especially thpse at military CAI installations. R 7
(2) MONIFORMS must be prepared only for frequently used types of” .

mstructlon in which #he' bakic code is essentially the same, independent of the external
charactenstlcs of the material. For example, the code necessary for any multiple choice
question is basically the same, independent of such variables as the textual content,
number of answer alternatives, feedback messages, and placement on the screen.

'(3) MONIFORMS, must permit ‘significantly maqre mpld preparation, of
/instructional material than do convgntional methods of preparation.-

' (4) MONIFORMS must be usable to authors and programmers with fimited -
experience with the PLATO IV system and the TUTOR programmmg language, as well as
to the- more experienced author and programmer.

(5) MONIFORMS Thast have the .capgbility ‘of producmg material that can be
combined with material prepared without MONIFORMS. It is unlikely that MONIFORMS
meeting all authors’ total requirements, could ever be developed. Therefore, the total
*instructional package should have production capabﬂltles w1th matenal prepared mtig
both MONIFORMS and conventional methods. .

- (6) MONIFORMS must be econormcal mth the author ] computer lesson space

-
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' ISelected individuals from the I"PG staff were later used to compaxe the prepat;tion time requﬁed
'for * material ptepared with and without MONIFORMS. 'I‘rammg consisted of a series of practice .
. problems sihilar to those used at CEEi. While these problems wete designed to fulfill specific ITG staff

training, {equlrem'ents they are avmlablé to other interested mdmdﬁals upon reque:t o °
s L - ’wfa Lo ~ ’ a4 * .
x - T, o %, N
* ! : ¢ ! z‘;L“- ' ]0 '3-1 ) . ) . b ¥ '
g N i ' O
g . a
¥ L \ . .

po .o : ,




; Do ] - ., o, .
“4".« o - . _ . ~
\‘:‘_ - \o . - . \ v
1 QJ ; 5 < . M' L Vs
) v ( i 2
i ~ PROCEDURE . R N
IDENTIFICATION OF MATERIAL SUITABLE FoR MONIFORMS '~ S

As a first approach to 1dent1fymg matenal that wbuld lend itself to MONIFORM )
preparatlon, selected portlons of the HumRRO-developed CAI course in COBOL Pro- *
grammmg were carefully screened and each question contained in the material was
displayed on flow charts. The flow charts showed that from approximately 200 different
. questions, all could be prepared with approximately 15 different coding formats Further- &
more, the number of question types that could be handled by the same basic pro-
gramming code, and the frequency of theif use, were sufficient to justify the'develop- ¢
ment of MONIFORMS to assist in the preparation of similar types of questions. From
..the screening, an initial list of question types that would lend themselves to -
MONIFORMS was prepared These were multiple choice, constructed response, and

matching-type qestions. ° ° - -
To ensurg that the approach was responsive to PLATO mxhtary users’ needs, .
survey was conducted in January "1974, of representatlves from Advanced Research -

Project Agency (ARPA) PLATO IV installations. }n some cases, installations duplicated
. the survey form and had more than one member of their staff complete a form. Twelve
installatidns were represented in the, survey From these mstallatlons, 16 survey Qorms
were returned.
".  The survey results support the need for MONIFORMS of the type establlshed in the
screening of the HumRRO COBOL’ CAI program and prov1de information about military -
* authors and programmers useful in MONIFORM development "
Appendix B shows the ARPA msta.llgtlons surveyed; and Appendix C shows the
tabulated survey responses for questions of concern to this study. Four of the mstalla-
a tions surveyed did not have PLATO terminals and therefore returried. the sytvey. -
unanswered. Some individuals did not complete every questlon Therefore, the number
. (N) for each question ranged from 7-12. Admittedly, this is a small' N, but the data do
provide useful information. The results can be summarized as follows: . :
(1) A period of 20 weeks was thé mean number of weeks of experience with ",
S the PLATO system that the average author required in order to take advantage of most .
) " ‘of the capabilities of the.system. This is a considerable expense Authoring aids, which . .
‘ require less TUTOR programming experience, can help to reduce this expense. o ¢
(2) Eight of ten md1v1duals respondmg to the applicable question reported that ’
- 75.100% of the coding commands necessary for on-line 1mplementatlon of CAI matena):
is coded by the authors themselves. - .
. . .(3) Ten of the twelve individuals, respondmg reported they make extensive use
of practice question$ as a means of monitoring and shapmg student performance Multlple
choice questions were reported as the most frequently used type of questlon for thxs
purpose (62%). ' ve
(4) Almost dll respondents repgrted that available time and TU'I‘OR pro-*
grammmg experience seriously affect the “number and complexity of practlce questlons

"The CdBOLz course developed by HumBRO under Work Unit IMPAC'I‘/CATALIST consrsts of, *
fmcrofxche that contams /ext one student refexence manual (126 pages), and a 35mm film stnp of ‘.

auxxlxary visuals.
’
/
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. TUTOR programming.

p ' (3) Finalizing the list of characteristics.. "

¢ . ’ o
, . . . . - . 3 [}
- . - \

. and responsé analysis strategies prepéred at their installations. Effective authoring aids can’
reduce .the time required for preparation 6f routine questions and: should therefore

> .

- provide additional preparation tim€ for more complex questions and/or time for studying
' T - . .

{(5) Authoring aids would be maost useful for the preparation of multiple choice
questions, followed by cgnstrﬁcted respohse and mlat.chipg-t’ype qﬁeg%o’ns. . : "

P - . . RS

MONIFORM DEVELOPMENT & .

-

-

-« > The 'typicai steps takern in the devol;apmen; of each MONIFORM were as folloWs:‘, '
¢1) Initial listing of charatteristicg ) be desirable for the question
.+ . s~type under considerhtion. (Wh *final MONJFORM do?) =

(2) Review of these characteristic cfsion gs to. feusibility of inclusion in
the MONIFORM.” . ‘ L -

- N
p

(4) Preparation gf a working copy flow chart for\the‘response analysis capébili-

~

; Y ties of the question type. 0 - )
(5) Examination of subroutines used ifi’ previous MONIFORMS to determine
! their applicability in the MONIFORM under development. * -
N " (6) Preparation of initial TUTOR codjng for.the MONIFORM. . 7 ¢
- © 7 (7) Testing and revision of initial coding for;proper question execution.

' (8) Decision as to which portion of the initial coding should be .included, in the
MONIFORM _and which portion should "b¢ included in HumBRO
subroutines. . N s :
: (9) Preparation of dftructions for user completion of the MONIFORM.
- ~ (10) Tryout of MONIFOQRM Tor question prepatation by sélected members of
x' . -the CATALIST staff. -~ - -~  .» 1 ® -
(11) Revision of fode and instructions as nefessary:
(12) Release of the MONIFORM to.the general PLATO audignee. o
(13) On-site intérviews of MONIFORM users for their reactions, criticisms,
* ., s _,andneeds. — ¢ il S J
7 .(14) Befinement of the MONIEORM. - - - . ‘. c,
'" - Nine MONIFORMS were developed and introduced- to military and eivilian PLATO
ysers by means of .the on:line PLATO commupication, system, ;‘Lesson NOTES,” and

s

~

o
)

-x

93

“Lesson arpafile.”! . . . .

« . Four of these MONIFORMS Erg tased’ for pre;%.ggfi_on of t’r.mitiple choice qﬁestioﬁs,

three for preparation of constructed response questions, ind two are used for preparation
. of matching-type questions.- All of the MONIFORMS offer the uder considerable freedom

to individualize his particular quéstions both in ‘textual content and in' methods for

. analyzing students’ responses. For ‘example, all ‘of the MONIFORMS allow the author to
specify;the number of ‘attempts the student” will be permitted to answer the questions
and which one of three types of assistance the student will receive when-the attempf’

< 0

_limit is, reached. In two of the multiple choice MONIFORMS, answer . alternatives .are -

L presented in rapd_)on"x order and therefofe provj‘;ig an unbiased method of ordering

_‘answer-alternatives.

..~ * Al nine MONIFORMS provide for authgr .specified feedback messages. In some

'MONIFORMS the incorrect angwer fepdbacks may. be written to deal with specific
incorrect answers (responde specific feedbacks), whereas in others, the incorrect answer
ST~ .

I L 1

! Arpafile is @ Jesson designed for ARPA fxsers' for docur‘néntipg material of potential interest to
other ARPA users/ . ) © : .

L . ‘ . i ~
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feedbacks are’ more general in‘ nature but may differ, depending upon the particular
student attempt (general feedbacks). ) ,
. ~Tables 1-9 give'a brief description of ghe nine MONIFORMS.!
«g. Taple 10 is an examplé of an™ uncompleted MONIFORM used for preparation of
constructed response, questions in which the user may provide feedback messages for (a) 2" °
cotrect answer, {b) anticipated wrong answers, or (c) unanticipated wrong answers. (See
~ ., Table 7 for ‘complete chugqteristic§.) To use this MONIFORM an anthor would use the
©.  ‘copy feature of the PLATO’system to copy the MONIFORM ingo his lesson space. He.
,would .then follow the instructions that appear‘in the MONIFORM after the double
dollar signs ($$) to tailor the question to his specific recuirements.? Table 11 shows the
. . same MONIFORM as in Table 10, except that the MONIFOBM js now completed to
' . show a sample question. . . R —_—
w, »+ . -« Approximately 80:90% of the TUTOR code (subroutines) necessary for execution of ,
_questions prepared with MONIFORMS resides in HumRRO lesson space and’is available
+ to all users for éxecution of all MONIFORMS. An author never copies this code into his
lesson space. To use th&\code, the author copies unit “setup,” shown in Table 12, into *
i - his lessopn one time, only regdrdless of the number or type of MONIFORMS used.
. Therefore,. the only 'IfUTOR code associated with a question prepared with MONIFORMS
- that resides in the aut_:l}or’s lesson space is unit “setup” (one time only) and the
~ - completed MONIFORM. i ‘ DAL

»
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LESSON MONIFORM - . PR T
' . . l ) < |

As each MONIFORM was- déveloped, it was immediately made available to all
PLATO authors. jin ‘order. to keep the authors informed of MONIFORM development, a
CAI lesson, lesson MONIFORM, was prepared. It has undergone three revisions. Readers
who have a PLATQ. terminal available are encouraged to éxamine this lesson® It is
designed so that users have maximum freedom in branching to 'various subjects within the
lesson. As a consequence, they need access only those sections for which they. want
specific iﬁfon_naﬁor}. A brief description ,of each of the sections in the lesson is showm in
: " Appendix D. o, ot Co- ’ C
e " The CAI version of Lesson MONIFORM is useful if the author has a PLATO
U -terminal immediately available. However, some users of MONIFORMS may want to study
. MONIFORM use away from the terminal. For this reaSon, Lesson MONIFORM is also
available in a hardcopy programmed text version.’ Also, while in the procBss ' of
. completing a MONIFORM, a.user may find it more, copvepient to refer to the pro-
‘grammed text .rather than” the /CAI-vlersiop. The two versions therefore offer the user a
choice of which he prefers to use. However, after an author has successfully completed a
. MONIFORM, he will probably require little assistance from the lesson for completion of
> .. -successive MONIFORMS. - .. vy . . :

~

( - s o Lo T .
X . . . /’ £ s
- 1A more éomplete description of HumRR® MONIFORMS is given in Lesson MONIFORM, An
* . Authoring Aid for the PLATOI% CAI System, by Russel E. Schulz, HumRRO Research Product
! RP-ED-76-6, April 19756. The reader may also refer to Lesson “moniform” on-line on the
PLATO systém. oo . ) . : ]
. 2Coding details are described in Lesson MONIFORM, An Autharing Ald for the PLATO IV CAl
*. Systém. (See previous féotnote.) T . . .
3 8ign into PLATO lesson moniform as 2 student. e .
. " 4gee HuUmRRO Research Broduct Lesson MONIFORMS, An Authoring Aid for thé PLATO IV CAl
. 2 System, by Russel E. 8chulz, Research Product RP-ED-76-6, April 1976. .
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Table1 . - ' .
MONIFORM1 CHARACTERISTICS . .

(Muitipte Choice) « o

)

. ' »

1 correct answer (40 gharacters long) /
1-4 distractors (40 characters long) , RS

Answer aiterrlatives presented in random order L . -

ption of having student’s response judged imme: . o ’ .
dlately after he/she has enteredgit, or requiring theé : . T,
‘fudent to press the NEXT key®before judging begihs . C

Author specified number of attempts student’is
allowed o S .
"1 author specified correct answer-feedback. s

14 author specified general feedbacks o ) '\, '

Unantlmpated response, feedback .. . Ch .

Author ‘specifies type of assistance student receives : .
‘when try l|m|t reached .(instructor is called, answer T H
is given, or no assistance is given) :

2 author specified branchihg-units« . .- :

- : S xle
4

Table 2 .

MONIFORM2 CHARACTERISTICS
(Multlple Chonce) ‘ 5

T - 1 ; T )r

;\II characteristics are identica| to MONIFORM1 except: = -

MONIFORM1—answer alternatives bresented in |
random orde - .
z

MONIFOR 2—-answer presented in order speci- , -
fied by author B .

. * r \

e * oA




, e Tahle3 e T !

MONIFORM3 OHARACTERISTICS = T, - ;
(Mul’aple Choice) - N . ¢

Px% . - s

ATS

1Y

"1 cerfect answer (40 ehéractefs Iong)' . -
14 distractors (4Q characters long) f' o . ' )
Answer atternatives presented in fandom order., ) : -

Option of having student's response judged imme- '
diately after he/she has entered it, or requiring the ,
“student to press the NEXT key before judging begins _

Author specified number of attempts student is .
allowed / . -,

. 1-author specified coprect answer feedback R

156 response specmq/ mcorrect answer try agaln
feedbacks .
Unantlclpated response feedback ‘ Co. <

% Author speclfles typa of assistance student recerves :\ ' - ot
when try limit reached (instructog is called, answer
‘is given, or no ‘assistance is given) . -

2 author specified branching units ” -

LY

- Table 4 o

Y MONIFORM4.CHARACTERISTICS -/
(Muttiple Choice) /o

.
% . /
- P

All cRaracteristics are identical to MONdeRMS except: / :

"MONIFORM3-answer alternatives presented in - i .
-random order - + )

MONIFORM4-—answer alternatives presented in *‘ ‘<
order specified by author B ' ]

15
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- " | 62'. .. 1 . YL Table,‘i L . ‘;.‘ |
. P ¢ MONIFORM‘S QHARACTER!ST!CS . o 'Y
.3 " o (Constructed Reqponsa)
v, ' . Synonymous ahswers {or. phrases). permitted K -
5 =N . ‘ -~ %
s Optional words permitted in answér oo : : :
. . - ‘ ,Authqr.selected _specif‘ication,'for judging of student . .
2 o : ] answer ‘using the TUTOR-spex—command . . N, .
T e - . T 1 author specified ‘correct answer feedback
RIE ) . Author specrfled number of attempts student
: A a permitted” D ) )
LI o T - -1-4 author specified general (not response speclflc)
e e o incorrect answer tjv/gegam Teedbacks . \ -
5, i o Unanticipated r feedback * ‘ '
, ! % N ;,; : . Author specmed pe of assistance student receives ' . /
o ‘.. »  when try limit reached (instructor is called, answer . :
. "< - L is given, or no assistance is given)
) ,i‘ :‘ " - v . 2 author specified branchmg units . -
.3' -. ‘é h."’ N ' ¢ N T (-:‘I'
’ o < N % N - » '?"
- * 3 - ~'\. rl -
AR \, .
'-,‘ } ~ ! \_: e
_E _ Teble6 - .
T o MONIFORMB CHARACTER!ST!CS - ' > .
R ’ . - (Constructed Response) )
&y . s v o o]
. 5 . o Synonymous answers {or phrases) permitted .
‘ ‘ V . : Optional words permitted in answer
} ;( "o Author salected specification for judging of student . "
. AP - ~answer using the TUTOR-specs-command .
) i -k . “ ‘ 1 author specified correct answer feedback
i .:f. I 1-5 response specific lncorrect answer try again * i
A . feedbacks . ;. .
B = . 1 general incofrect answer try again feedback ‘ i
& ‘ P ‘ N ! ’ £
. » Author specified number of attempts student
’ i“ . R : permitted | . ;
- ..+ . Unanticipated response feedback
. T ‘ Agthor specified type of assistance student receives e
- when try limit reached {instructor is called, answer
) - “+ js given, or no assistance is given) . , ’

~ e : 2 author specified branching units - ot




B MONIFORM7 CHARACTERI‘ST}CS
’ ’ . (Consﬁtucted Response)

% .
Al

) \ L
| ,_\ R
) Tublu7

A . T EPI

. MONIFORM7 is a, combmanon of MONIFORMS and MONIFORMS. "

o, . o . Thatis, in MONIFORMS only \'generdl“ feedbacks (not response

. specific). are-presenteg/to the stident for incorrect answers; in " -

“* MONIFORMS responsS specific gelibacks are given.
MONIFORM? provides the studen& with both ”general“ and’

' | - “‘response specific” feedbacks‘ \ .
i - v ~ )
. \ . 4
. : - " Table8 '
RN 1 - ) MON!FORMB CHARACTERISTICS g
*  {Matching)
¥ ) T Maximum of 8 matching items permitted

Matching answer alternatives presented in
) random order ~ | o 1 f‘b
* " Student moves pointer to select match L

After completing all matches “student given oppor- .
R tunity to cmnge answers

. \\:;mber of attempts at entire problem specified
author © " _ o

MONIFORM provided feedback stating number of
correct matches made on each attempt °
* Author specified correct answer feedback

|- Author é;;ecified type of assistance student re;:e'ives
when try limit reached (mstructor is called, answer
is given, or no assistance is given)

A

.. -




] Table 9

MONIFORMS CHARACTERISTICS
{Matching)

Maximurm of 10 matching items permitted (order specified
by author)

-~ . A}
Single, double, or triple spacing permitted between
matching items P J

Graphic displays may be‘ir;corporated into miatching
prob!em . ,

Student permrtted to match items in any order desired
Student permitted to change answers before final judgtng
‘N'umber of attempts at entire problem specifiéd by author
Author specified correct answer feedback '
Student informed of specific mcorrect matehes made

Author specified, type of a‘sslstance student recews when

try limit reached {instructor is called, answef is given, or ‘
no assistance is given) . ; s
—_ p )
4
A
4 s ‘—'
» A .
, .
¢ LY
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el <\ / Table 10
_ /

C MONIFORM7 (Uncompleted) Constructed Respopse
Tt unjt form?7 . 83r form7 with your unit name -
*. next nextu \ss r nextu with your next unit
.. . define  form1 $3.copy asis |
o - zero v(offset),88 -8$ copy as is Lo
. > : calc - pos¢ ) $$ add screen position to start
- write < at,pos) . 8S add line 1 of question
.88 - 88 r first $8 with line 2 of question .
' 83 . 8S r first $$ with line 3 of question
o ‘ 8 - - 83 first $8 with line 4 of question
calc lines¢ - -$$ add # question lines used
vocabs  form7 - . 88 r form7 with your unit name
<z2,22,22> 1 . $8 r z2's with optional words -
(catext,zzzz) " 88 r zz's with corredt answer
(alt1,wrong1) $8 r wrong 1 with incorrect answer 1
; (alt2,wrong?2) $$ r'wrong 2 with incorrect answer 2
(alt3,wrong3) 83.r wrong 3 with“incorrect answer 3)
(alt4,wrong4) $$ r wrong 4 with incorrect answer 4
(alt5,wrong5) .  '$$ r wrong 5 with.incorrect answer 5
pack temp,catext, =~ $$ add correct answer (one only)
‘. pack _ temp,caf, $$ add correct answer feedback . .-
pack temp,taf, ) $$ add feedback for wrong answer 1 ~ T,
pack temp,taf2, °- $8 add feedback for wrong answet 2 -
pack temp,taf3, 88 add feedback for wrong answer 3
.. pack temp,tafd, $$ add feedback for wrong answer 4
. pdack  temp,taf5, $$ add feedback for wrong answer 5
~ @ pack  temp,waf, $$ add general feedback 1 . oo
« pack temp,waf2, $$ add general feedback 2 - - .o
~# " pack temp,waf3, . $$ add general feedback 3 )
‘ _pack temp,waf4, $$ add general feedback 4
cdlg ¥ ntaf¢& $$ add # of general fdbacks used .
‘\' notries ¢ . $% add # atterr)pts student permitted e
“assist ¢ "+ 88add: instr—for instructor assistance OR *
4 $$ add: answer—correct answer glven OR none
e - pos¢pos+(hnesx10ﬂ) . 8% copy as is St "
- arrow  pos+ 200 $S copy as is e 3 2
. . - specs 38 $S r first $$ with desired specs . .
P join drive16 3% copy as is A
nextnow remed=@,x,othery, $$ r otheru with name remed unit ; ) -
.. goto ansok,drive14,drive18, $$ copy as IS : -
¢ concept catext 8% copy as is S
concept alt1 . $3 copy as is (delete if not used) “ 'y
concept ait2 _ $$ copy as is .(delete if not used). Y ) .
concept alt3 33 copy as_is (delete if not used) - .
concept alt4 ) $$ copy as is (delete if not.used)
concept alt5 $$ copy as is (detete if not used)




 Table 11 . |

~ MONIFORM7 (Completgd) Constructed Response ’ \
unit  -yrame. ) - L .
define form1 ° ) U L
zero  vioffset),79 S st
calc pos¢2210 © .. o .
vocabs yrname , ‘ - ~
" <it,i8,it7s,the state,0f> , . -
{catext,delaware,del,de) . ,
'} (alt1,pa,pennsyivania)
“7 (alt2,nj,new*jersey) "
(alt3,ny,new* york) ) . v
(alt4 va,virginia) - -
(alt5,md,maryland) o
write 4 at,pos» What was the first state to join the U.S.? . ¢
cale lines &1 ] , s
* pack temp,catext,Delaware . : i
pack temp caf,A small but powerful state. / . .
pack ~ temp,taf,They were second in the Union. C .
pack temp,taf2, That's known as the Gardén Stafe. "/
pack ' temp,taf3,The Empire State could not be first. . R '
pack #emp,taf4,Virginia is for lovers. i ;
pack temp, taf5,Spird’s home doesn’t make it. )
pack ! temp,waf,It's located in the East on the ocean.
pack  temp,waf2,It's the second smallest state.
pack - temp,waf3,1t has a river named after-it. -
" pack®  temp,waf4,it's betweert Pa,NJ, and Md. :
cale notries &6 ‘ '
Lo ntaf ¢ 4 : . ' ’
assist &instr ‘
pos<=pos+(liﬁesx1@0f

arrow pos+2@9

specs nqmark,bumpshift
- join drive16. __ e

nextnow’ remed=0,x review, e

goto ansok,drive14,drive18,.

concept catext ’
T concept altl
concept  alt2 ""
concept alt3 ' .
concept alt4 :
concept aitd




. M I - l v ) \ ) ?
S o Table 1z - ,
s N ~ Unit Setup : ,
. unit setup ' A -
* . «define- . form2 S : 0
AT  offset= 50 ‘ $$ you may specify another number \
, - jump + form” ~ . | $$ r form with name of your 1st unit
. . use - hum9,definea $$ used with all moniforms ~ °
) " *NOTICE: _Place a star (*) in front of any -use- statement, L

*Helow, not necessary for' eéxecution of the MONlFORM(S) X
*you are usmg in your. Iﬁn This will save you ecs:

. g - *{Do not delete since yol may use them in later MONIFORMS.) '
' . ’ " use < .drivea $$ used witH moniforms] 2,3,456,1.9
- use driveb , . $$ used with moniforms1,2,3,456,7 -
use . drivec i $$ used only with moniform8
. ' use drived .~ $8 used.only with- momform8
use drivee " $$ used only with monlforms8 and 9
, " use drivef < $$ used only with moniform9 \.
e N f , M
'] ¢ : o
-~ kv \‘ )
) N .
% ¢ g
N \&_ Fl \
~ . ) N .
N .




RESULTS  ° e~

v, " \‘r'

In general, MONIFORMS hate met, the objectives successfully The following dlscus

L)

e

.{ ' ¢ sion covers’ the six objectives l;sted earlier in this report.

1. MONIFORMS are responswe to users’ needs. Exammatlon of lessons prepared by
ARPA users employing conventional means shows several examples of matenafl that could
have been prepared more easily and quickly by using MON'IFOR‘MS Unfortunately, mtich
of the lesson material prepared at ARPA PLATO installations hatl alyeady been written

and coded prior to the availability of MONIFORMS., As 2 consequence, MONIFORMS

“have received only limited use at ARPA PLATO sites. However, almost all of the ARPA
51tes have expressed conmderable interest in,, using MONIFORMS for future lesson _

development. Precise data concermng the use of MONIFORMS by the general PLATO
audience are not available. It is known, however, that several PLATO sites have used
MONIFORMS. To date, Lesson MONIFORM had been accessed ‘396 times. In several

" cases the lesson has been accessed by the same individuals more than once,'@hlch

indicates more than a passing interest in MONIFORMS and their use.

2, MONIFORMS cover the majority of frequently used question types. Exammatlon
of a considerable amount of PLATO lesson material demonstrates that multiple choice,
constructed response, and matching-type questions represent_ a slgmflcant amount of the
lesson material prepared forsthe PLATO system. MONIFORMS are very useful for these
types of questions becausé' they offer the user considerable freedom in structuring his
questions and response analysis to meet his particular requirements.

3. MONIFORMS greatly reduce question preparation time. There is no "doubt that

instruction covered by MONIFORMS can be coded into the PLATO system more quickly

by using MONIFORMS than by using conventional methods. The average inexperienced

author can code a question with any MONIFORM in approximately 10 minutes or less.
The time required to code a question by conventional methods would depend upon the
type of question to be .coded. A multiple choice question where answer alternatives were
presented in random order took three HumRRO researchers with one month of TUTOR
programming experience 2-5 hours to code by conventional methods. It required only
7-12 minutes for them to code the same question using a MONIFORM.

Specific data Tor conventional coding of constructed response and matchirg

, questions were not collected because these are more difficult types of questions to code.

Thus, the time required for coding would be greater thdn the 2-5 houts required for the
multiple choice question. As a matter of fact, it is likely that the inexperienced author
would be unable to code the matching-type questlons without considerable assistance.
Even for the experienced author it would require 4 or more hours to code the matching
questions by conventional methods.as compared to 10 minutes by MONIFORM. There-
fore, using MONIFORMS can greatly ‘reduce questlon preparatlon time for both
experienced and mexpenenced authors.

4., TUTOR programming experience is not' requued for completionr of
MONIFORMS. Knowledge of. TUTOR programming is not needed for MONIFORM
c3mplef;on The user needs to know only basic PLATO D editing commands such as
"“copy,” “replace,” and “insert,” to complete any MONIFORM. PLATO editing skills

~

sufficient to permit an author to complete any MONIFORM can be acquxred within a ;

_ few minutes. For example,- the author of this report has observed individuals, who had
" previously not seen the PLATO terminal and had no TUTOR programmmg knowledge,
complete MONIFORMS mthm 20 minutes.




) - The fact that TUTOR programmmg expenence is not required for MONIFORM
completion may have considerable significance in cases where a team approach is used for
lesson development In these cases an_author m;ght prepare*his questions on paper and _
have a’ secretary input them into the computer. Also, with the team approach, the
number of skilled TUTOR programmers “necessary cah probably be reduced if
MONIFORMS are used. Sincé material covered by MONIFORMS can be coded by
unskilled personnel there would not be the need for as many’ skilled programmers; or
novice programmers could be put to immediate productive use. Skilled programmers
could be. used only for cading material not coveréQ by MONIFORMS. Eventually this
could. mcrease _the Qverall quality of in structional materlal imasmuch- as. the skilled

- prbgrammer would have more time for coding more sophrstlcated material.

.+ 5. Material prepared’ .with . MONIFORMS .can be, combined with conventionally’
-“coded matesial. By design, MONIFORMS are used for creatlon of independent unit§ of
instruction that can be combined with units prepared without MONIFORMS. Therefore
MONIFORMS in no way dictate the overall structure of an author’s lesson. He would use
'MONIFORMS only in those portions of the overall lesson where the material prepared
with MONIFORMS meets ‘his instructional objectives. Actually, it is highly recommended
that MONIFORMS not be used for the preparation of an entire lésson. At this point,
available MONIFORMS cover only relattvely simple .questions and response analyses If an
entire lesson were composed of this material, it would probably not be interesting for the
student .and certainly would not take full ajllantage of the capabilities of the

}

PLATO system ‘

6."MONIFORMS are economical of author computer lesson space. MONIFORMS are
extremely economical of the PLATO lessdn space assigned the author. Approxrmately
80-90% of the ,:I‘UTOR code (subroutines) necessary for question execution Yesides in
HumRRO lesson space. The subroutines themselves are not resident in the author’s lesson.
space. Also, many of the subrodtines are used in several of the MONIFORMS. This, plus
the fact that all authors using MONIFORMS are using the same subroutines for questign
execution, results in a considerable savmgs in ‘overall computer lesson space requirements.
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. It has been demonstr that the nine, preser tly avallable MONIFORMS are valu-
able tools for rapxd deve10pment of certain frequen 1y used CAI materials. However, there
is a need for contmuing activity in MONIFORM development in the following areas:

(1) There are a nugaber of other questxon types that would lend themselves to
MONIFORMS JFor example;.’: .

¢ (ay Numerical ‘manipulation questxong’ N -
. .., (bY Rapking questions. %{; ' .
-(c)  Multiple choice questions with multlple correct answers.
(d) Mulffpl@ choxce questxons in which the student is branched dependmg
upon the specrﬁc response given::
“(e) Questlons that employ the {PLATO touch pane] as a means of
N aceépting the student’s responisg; Ve :

*.  {2) MONIFORMS presently do not pernih‘. on-line collection of data concemmg
individual performance on- specific questions. Therefore, it is difficult to assess the
instructional value . o£ material prepared with WIONIFORMS and generally it is not
feasible to use MONIFORMS for creatlon of qurz questions. A data collection package
could be developed .which authors would have the option of appending to their
MONIFORMS. This package would greatly strengthen the value of MONIFORMS at
relatively little cost. 7

. (3) In most MONIFORMS the Iength bf “feedback messages is limited to 40
charact,ers User reports indicate longer feedbacés would be desirable. The method has
already been developed for permitting authors to have feedbacks of any desired length
Implementation would involve only a small; .additiénal effort. g

(4) MONIFORMS can be described as a first,generation of HumRRO authormg

" aids for'the PLATO IV system. They are partially completed coding formats ghat the
author copies into his legson and completes to cxeate his individual questlon A cal

second gentration MONIFORM would be an mqtﬁry system of MONIFORMS. Under “this
system, rather than completmg a MONIFORM, PLATO would pose a series of questions
to the author concerning the type of questxon;desxred text and feedback messages, and

the desired response handling strategy. This types “of authoring aid would be more difficult’

to develop than standard MON-IFORMS but WOuld be-even easier for the author
to complete. . ' S,
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Ap'g;endixic
" SURVEY. RESPONSES,

4

Not all individuals responded to each question, Therefote, the number of individ-

. uals (N) responding to the following questions'ranges from 7-12. (The N for each

question is shown in parentheses.)

Give your best estimate of the number of weeks of experience with the PLATO system

that the average author requires in order
of the system. (N=9)

Mean
" 20 weeks of experience

to take, dadvantage ‘-of most of the capabilities

* ‘ - . -

Approximately what percentage of the coding commands nec&c.sary for on-line imple-

mentation of your CAI material is typically written by authors (as opposed to separate

‘ coders)? (N=10)
Frequency
3 100%

5 75-99%

0 50-74%

1 2549%

1 1-24% :

¢ e .

0 0%

M
LY

If authonng and programming are.performed by separate individuals in your organization,
to what extent is communication between the authors and programmers a problem? (N=12)

Frequency . -
5 Not applicable. Authoring and programming are performed by the same individual.
1 Never a problem ' ) ‘
4 Sometimes a problem:
~ 0 Frequently a problem .
2 Very frequently a problem | . .

. ? . . '
To what extent do you make use of pracfice questions in your operations as a means of
. monitoring and shaping student performance? (N=12)

Frequency ’

2 No use
0 Little use
0 Some use

9

10 Emensive use : . ’ .
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' Does lack of available time for CAI development seriously a.ffect the numﬁer and com-
plexity of practice questions and response analysis strategies prepared at your installa- -
tion? (N=9) - 4 .

Frequency ] . . .
0 Never : g ‘ 1
0 -Seldom . :
7 Sometimes .
" 1 Often
’1 Very Often - : -

-

Does lack of CAI authoring or TUTOR programming experience cenoualy- affect the
number and complexity of practice questions and response analysis strategies prepared
at your “installation? (N=10)

Frequency

0 Never

2“Seld0m ’ ) ¢ . .
5 Sometimes ’ . . ¢
1 Often [N - v .

2 Very Often ;

If practice questions are included in your instructional material, what percent is typicaily .
of the following types? (Your total should equal 100%.) (N=7)

Mean (%) f% .
4 True-Falge
62 Multiple Choice . ‘
- 8 Matching ' ' |
2 Ranking’ Altemahves ‘ %'
10 Constructed Response (Verbal answer) L
14 Constructed Response (Numerical answer) - ‘

For which types of practice questions would authoring/programming aids be most useful
to you? Please rank your order of preference, with “1" being assigned to the questlon*
type where authoring/programming aids would be most valuable, (N=8)

Rank >
-t 5 True-False . ’ .
1 Multiple Choice .
3 Matching T ' . . -
4 Ranking Alternatives '
2 Constructed Response (Alphanumeric answer)
6 Constructed Respojé (Numerical answer)
, .
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'Appendix:.D ) o s

DESCRIPTION OF MAJOR SECTIONS
IN LESSON MO FQR

T Lesson MONIFORM is a lesson designed to assist.authors i in completmg MONIFORMS. ,
. Twa versions of this lesson gre available, a CAI version and a programmed text version.
Readers are encouraged to examine one of both of these versiond.! |
A brief description-of the 11 sections of Lesson MONIFO )
@) Introductxon—-Expl&ms how the lesson should
rationale for MONIFORM use.-
(2) Sample Quesﬁons—Contmns representative
- MONIFORM. The questions give the user the opportunity ¢f trying out the response
hahdling capabilities of the MONIFORM.
~ (3) Completed MONIFORMS—-Shows the compl
R sample questions. |,
- ) (4) Uncompleted MONIFORMS—Are identical to the MONIFORMS the user
copies in rlesson.
. (5) MONIFORM Charactenshcs—Descnbes each MONIFORM to assist the user
in deciding if the MONIFORM fills his needs. -
(6) How to use MONIFORMS—Describes briefly the six steps necessary for ,
usifg MONIFORMS. v ﬁ
\ (7) Unit “setug’—Describes the unit the user copies into his lesson which per- .
mits the use of HunRRO codé:for question execution.
(8) . Variables Used—Lists the variables used for each MONIFORM. MONIFORMS
use PLATO student variables for storing the author’s téxt and special instructions on how
the questions are to be executed These variables are therefore temporarily reserved for
MONIFORM .use.
(9) HumRRO Dnve Units Used—Referenca the specific code,iised Wlth each
’ MONIFORM gince, in rare instances, an author may want.to copy HumB.BO code
: " f (drive unitg) into his jesson. . P
" (10) Assistance With Code Completlon—Prowdee detailed mstructlons for the
etion of each line of code in thé MONIFORMS, since the brief instructions con-
t..m on th MON"IFORM are sometimes msuifiment For the inexperienced user.
. (11 Debuggmg Your Question—Contains a list of things to cHeck for-if the A
author’s question does'not execute cotrectly. .

: S 2

MONIFOB.M for the
P

!The CAI version may be examined by signing into PLATO Lesson “moniform.” The programmed
text version is contained in Lesson MONIFORM, An Authoring Aid for the PLATO IV CAI System, by
Russel E. 8chulz, HImRRO Research Product RP-ED-76-6, April 197 .
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