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ABSTRACT
. : iThe Formative Evaluatiocn Of Interactive - °
Videotape Courseware Teaching Contamination
Assesment And Decontaminatioﬁ Of Radioisotopes .
*

AN _ Michael Palmer
This thesis discusses the formative evaluatipn of the
prototype of a self-instructionhal, interactive videotape.
The courseware was designed to teach- biochemistry students
at Concordia University theiappropriate Contamination
Assessment and Decontamination Procedures for the Safe
Haodling of Radioisotopes.
The formative' evaluation of the prototype was considered
necessary to obtain feedback which could be used to improve
the instructional effectiveness of the product " Since’
developing interactive video courseware was a new endeavor
for all involved, conducting formative evaluation was
con51dered important for the valuable feedback it would )
provide the team for future projects.

© L

4

Six categories werefdefided for evaluation : Content,
~instructional design, instructional format, learner
outcomes, learner attitudes, and technical quality. To

obtain feedback a number of evaluation methods were used.
‘These inelude self—evaluatioh, expert review, and learner
review. The rationale for using tHese evaluation methods is
explained in the thesis as. well as the details and results .
of their application. The helpfulness of -the evaluation is

revealed in the revision sectlon where recommendations were

made for each courseware section.

@b
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. INTRODUCT EON

Undergraduate and graduate students studying biéchemistry at
Concordia University often carry out laboratory ekperiments

involving the use of radioactive isotopeg as part of their .- | -/
curriculum. Iﬁpértant concerné go‘the teaching.staff of thése, L
students are the risk of radioactive contamination as well as

the potential damage to the sensiﬁive equipment used to

detect radioactivity.

f

Traditionally, a series of manuals, slide-tape presentations,
and in-class discussions were used to train students in the
\ "

correct laboratory pfdcedures. Upon evaluating thé effects- of

“

these instructional strafégies, technicians in both the '
Chemistry aﬁd Biology Departments were not entirely satisfied
with}the results of tﬁe tréining.’in aﬁ attembt to improve
the transfer of learned pfoqedures.from the classroom to the‘*
laboratory as well as$ to minimize éotent;al dangers while (
students are lea;ﬂing these procedures, a unique training
ﬂprogrém was devef‘ped through the cooperative éfforts of

Concordia's Chemistry, belogy.} Education and Audio-Visual .

Repartments., ) i _— ‘

[y

The training progfam consists of a self-instructionél, :
"interactive videotapé. Which geaches the'aﬁpropriate

contamination assessment and decontamination procedures for

A

. ' . .
! . .
.
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the safe handling of radioisotopes. ' In order to ensure that

this type of training provided a satisfactory.qmount of

control for the 'students and their learning,/the unique

capabilities Sf a microcomputer/video system accompanied with

a CAI_ (computer assisted instruction) package were exploited
N LT

\ ' , L
.

The actual deSign and production of the "interactive video"

ourseware was carried out by a feam of faculty and students

from the,Graduate Programme in Educational Technology at o

Concordia University. Within this group, the.author served as

~
-

., the instructional designer and producer.

.
[

2

Developing interactive- video gourseware was a -new and complex

endeavor for all involved. This was further complicated by d
the limited amount of interactive video research available ffﬁ#‘/’j v

when importang:;esign decisions had to be made. Due to these R

factors, it was decided that, the project would be developed T

as a prototype which would then be formatively evaluated.

3

= /.'/
The prototype was. produced usingLXideotape. This was done
'since the hardware and resources to produce and run videotape

were relatively inexpensive and accessible within the ~

university. Formative evaluation was conducted on the

’
A

prototype in order to a) solicit information concerning the ,
products instructional.efrectiveness, b) obtaih valuabie

-
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. B ) ? 4 . L
feedback for the design- and production team on their £irst

interactive video project, d) suggest recommendations which

- .
a

would be implemented within the final version of the-

S
courseware, This thesis. equivelent describgs the process of
‘the courseware's development and details the procedures and

results of the formative evaluation.

LD
. ' o

N
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A. Interactive Video " I
Interactive video as defined by Floyd (Floyd et al ., 1982)1 - e,
is "any video program in whlch’the sequence.ang seleotion of'
messagesfis determined by ‘the users resﬁonse to the-materialﬁ il
(r:2) . Although this is a good general definition of the H

medium, 1t.encompasses a number of types [1 vels] of ° !
1nteractlon whlch should be clarified“ The Nebraska Video . -
Group (cited in Daynes, 1982) developed a model which fog |
many years had been the aceepted means used"to defgge the

»

various levels of interactivity. A worklng deflnLtion of

these four levels has been drawn from the- modell ' /{ ] ]
| » - : 'E_“ f ‘ : p - :
1) At the first level, the video playback unit is PR
usually manually controlled and theﬁiea}ner‘has’access ) .
L

to conventional playback mechanisms such as fast=
forWa;d slow motion, still frames and reverse.

Learners can manually branch to various locations'on o .

-

the v1deodlsc and ac&ess 1nformation on- the two, audio‘

¢

LS L

channels. Most level one videodises are aCCompanied by

workbooks or are used by instructors (Gayeski & T . _
o H ! '
W;lliams, 1984-835) . | . a -, ’
) s s . . ' ~
- . L0 . '1\\‘.
2 . s

2) The second level is defined by @ " vidéodisa with

.cémputer programming "dump” recorded on it. which is .

v . .
- 3 o 4 . . .
- v P
' e Al +
‘ a .t .

¢ 0 * -

. - . ' "
s . . . . v,



. read by an on-board computer located in the disc
' player" (Gayeski & Williams, 1984-85, p. 145). At this
- lével, basic branching is possible'for answer sequences

v -

U - or menu selections. However, the amggnt of memory
/ . -

-

“géailable s very small thus limiting the amount of

4 I4
bW interaction possihle.

- 4 -
g ’ J ‘ [
-

L4 7

«?);At the tﬂird:levél, a vide? playback mechanism
(videodisc or viq56tépe) " is iinked to an external
microprdcessor; Ehe'prégramming inforggtion is ,
containéd on affloppy aisc and baers interact with the
- computer keypoafh‘pr péfiphérals“ (Gayeski & Williams,

capa?il .of storing learner respomses, generatiﬁg and

o }9847ii;;§? 145).‘Level three systems also have the
overlaying graphics, as well as allowing for
'sophisticated feedsaqk and remediation processes.

3 4) As the field of inperactive\video,progresses there
is beginning to be more and more diseussion pertaining
to what i; becoming: known asblevels‘four_énd five .
intera@tiyity. Thés; levels tend to apply to éxpért
- ‘ yétems and‘artificihl ingelligence systems.aAlthough

these future applicétions are Qéry exciting for the .

« ' field of edﬂcation;i.technology, they do fall.beyona
éne scope of this thesi§“equivilent.

: ’ 'Essentially,‘interagtive video ig the merging of

‘ “ g

- ’
&

£

» ' . . c\)
.
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characteristics commonly attributed to computer assisted
instruction (CAI) w}th the visual expository qualities of
video (Palmer & Tovar, 1987)} This combination opens up a

number ofq&pstructional passibilities which were previously

- 4

impossible to expldit when CAI and video were used on'their
own. Some of'the‘pharacterisgics which are commonly-

associated with CAI include, (i.e. emﬁédded'questions,
A 3 L S ,

branching, feedback, remediation, graphics, key word checks,

learner control options, and.management components). Once
; :

.

these characteristics are merged with a rapid access visual’

o .

~
% medium which can store high quality video, graphics, as well
v ) ‘\
as textual and audio information, we then have at ~our

dirssposal a powerful instructional tool. " .
L4

Jon Baggaley (1973) éUggestg that there are four teaching N

functions which instructional media should attempt to

simulate if the medium is to be succéésful. They ai;:

-

1- The ability to preSent,iogically developing:

sequences of information. e

L ) -
2~ RAwareness of the need to. reinforce information
¢ A

~ - * o
either by repetition or by presenting the materials.in

alternative forms. . .

o

3- The capacity to establish a relationship with the

class {student]..

“

4- A capacity to cope with the problems of individual

‘students. - (Baggaley, 1973, p.140)

Lo *



Interactive video delivery systems can be exploited to
simulate these funétioné,through the consideration of the
mediums unique capabilities. However, if the instructional

. 4
event is to be appropriately directed and controlled, it must

be based on the consideration of sound instructional design

v

principles and how these can be translated into interactive

video courseware.

N

o P ' . «
<Although the instructional potential of the medium has been
enthusiastically endorsed, (Butcher, 1986; Clark, 1984; Howe,
198%; Manning, Ebner, Brooks & Balson, 1983a, Pawley, ~1983;
Wilson, 1983), it has also been suggested that empirical '
evidence supporting the mediums instructional effectiveness

o
"

is lacking (Hannafin, 11985). o

This léck of,émﬁirical evidence can be attributed to a number
of factors. First, inlthe équy stages ;; the medium's

development, individuals wo;king.wiﬁhin the field were mostly
interested in the nuts and bolts of the technology (i.e. disc
players, peripheralks, monitors). For exaﬁple, until recenﬁly,.
taxonomies péeq to &efine the levels of in}%ractivity were .

classified in terms of hardware~ configurations without

écﬁﬁowledging.that it' is ultimatély the pedagogical design of

the program which determines interactivity' (Palmer & Tovar,

[

19875 ?.202). -
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.i .

There are signs however, that this largely unnecessgry ) ’
emphasis on hardware is changind. Gayeski & Williams
(1984-1985) have developed a seven level taxonomy.which

'integrates levels of interactivity with fardvare and design

i

characteristics. With these considerations, their taxonomy is
clearly more appfopriate.for instructional designers and

researchers. The taxonomy is not imited to interactive

video, but provides a wide range of options for interactivity
[} * ‘ .

from traditional methods (i.e: self-evaluation, pause, use of

- workbooks) to more sophisticaté&\systems‘with~touch screens
and computer control (Palmer & Tovar, 1987). This taxonomy,
therefofe, facilitates the deéfinition of design strategles to

beldeveloped and researched.

’

Secohdgy/ many designers are coming to the realization that
S - ‘

if interactive video is to have a viable future as an

~
"

instructional tool, enthusiéstic_endorsement of the medium :

"will have to be based on its instructional effectiveness and

< > .
not on visual glitter. Hawthorne (1986) writes " Cooler heads

.are prevailing now, people seem mere interested in real

" results than.in whiz-bang demonstrations" (p. 18). This need 5

g

to substantiate the technology has gcne a long weg to

N 14

"stimulate research interest. . . _ "

r-3 ”~

s

X > . ‘
K third phenomenon related to the lack of empirical evidence

stems from the relative, youth of the technology. Since
' = ' >3 (
. .
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-

- ;ntéractive video is so popular witﬁin educétional -
ééchnology, it is easy to forget that}"'the first videodisc
players [iﬁEVrfaced’with’é qomputef]mreached the [consumer]
market at the end of 1978 and by late 1979 [only): a dozen |
organizations were experimenting with its use as an
edudét;onal device" (Brandt, 1986, p. 3). Given the average
two to three year lag-time beﬁween the planning of an
experiment and the publication o% its results in a ﬁournal,
" we are then, only now beginning to obtain interesting
fesearch results. (This time frame may be even longer in the
case of interactive video research~éince any‘e;perément on

the technology must first bégin with the production 6f

courseware) .

n

k4

' Kearsley & Frost (1985) copaucted'a review of results
-.réiatiﬁg to the effectivenégs Qf iﬁteractive video
inétructio;; While we éreicautionéd that ﬁany of the studies
mentioned are less then meEEg?ologically rigorous, the feview
is useful in providing general information concerriing early
overall trends ‘on’the e%fects of interactive video |

L4

instruction. ‘ ' )

[

A number of U.S. military studies ( Manning, Balson, Ebner &
Brooks, 1983b; Ketner; Kimberlin (cited in Kearsley & Frost, »
1985) reported significant reductions in ‘training time when

comparing students learning with interactive video to

*
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students learning through other means of instruction. In
another study, tr;inees learn;ng officer leadership and'
couhsellind skills with interactive video'showed sigﬁif;cant
differences in test scores when compafed to traineeé who

learned through program text and r?le playing (Schipgder,

cited in Keatsley & Frost, 1985).

J

In an educational context at the university level, Bunderson,

’ /

Olsen, & Baillio, (1981) reported significantly higher
post—test‘scores as weli,asja 30% reduction in study time
when comparing students who learned biology @ith‘an \
interéctive videodisc compared to those who learned fhrough
classroom instruction. In a similar compérisoﬂ,.Boen (1983)
compared classroom iquruction to a videodiscvfor teaching
test-taking skills to university Ztudgﬁts énd found videodisc

ki

instruction to be superior.

" In another study conducted by Hon (1983) fifty students
received CPR training from aq igsfructor and fifty students
received trainin§ from a viqeoéiscl Hon reports that three
times as many students who received videodisc trainiﬁg
paésea as those who had the insEiuctor based training. In

addition, significant reductions in train&ng time ,were also.

noted.
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)
In a field test conducted with a h?alth.eduéation v@deodisc
for elementary children, 94% of pﬁpils indicated that they
*learned a log" from usiné the videodisc (Kirchn;r( Martyn,
Johnson, 1983). Similar oytcomes-'were also reported with'a ~
gymnastics videodisc usédlby elementary level physical
egucation téachers (Daynes & Butler, 1984). In a study
conducted by American Bell, results indicated that the
videodisc was more éffective than classroom instruction, text
pased inbé;uction, slide or)videotapeztraining (Goldberg,
1983) . Another study. compared videodisc instruction to
instructor-led courses teaching word ﬁrocessing indicated
that the videodisc students performed better on the posttest
. than studen;s in the instructor-led course (Duelfer, cited in

A}
Kearsley & Frost, 1985).

These repo;ted findings,’however flawed ér limited in numbér, ///
seemed to indicate preliminary rgsults supportinévlearning
effectiveness, reductions in training’timé as well ;s

positive acceptance of the medium by users when comparing ///

= /

interactive video to other methods of instruction. s/
- _ . . /

As the medium has begun to mature( so have some of the”
available }esearch results. In 1985 when this projegf/was
begun, the vast majority of available fééearch wefé
compafative studies which overwhelmingly confirmed the

L

‘ effectiveness of the medium. Since then a few studies have

o



;ﬁrfaced which have shown no significant difference in

learnlng when comparlng interactive video to stand up
training (Lyness, 1985; Young and Tosti, cited fn Young aﬁd
Schlieve, 1984) or when cdmparing interactivg video to a
computer assisted ihstruction course (Dalton, 1986) .

’ .
Although these findings may serve to subdue over-eﬁthusiastic
suppokt of the me@ium, they also raise an'important issue
concerning the worth of comparitive studies for interacpivé
" video designers.nThis is not to say that comparative studies
do not have a place within the.spectrum of interactive wvideo
research. Hdwever, an importan{ weekness of éBmparaﬂive
studies inVOlges the data's ingQZlity to offer clues h
concerning thé strateglies, the design elements or the

particular}muﬂities of the medium which should be applied in

- order to develop effective courseware.

e

4 -4

" Solomon & Gardner, (1986) suggested an alternative to posing
what they consider to be naive qqestions (1.e. does
Zintéractive video teach better than...). They explain that:
the‘role of research within instructional technologies should
attémﬁf to .understand how mind and technology interact.

~ Although their argument was originally directed towards early
resgarch into computer assisted instruction (CAI)Itﬁeir
rationale seems to appl§ equally well to research with

interagtive video. They write " One needs to begin with as

4
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© -

thorough an analysis as éossible of the critical features of
the medium or technology-by standard use, design, or

potential realization. Then one needs an equally refined

picture of a particular user's mind to study how crifical

attributes of the former map onto borresponding attributes of

the latter™ (p. 14). . -

1

- -
~

~/ .
Along the same lines, Brody (1984) defined two branches of

interactive video research which would help "researchers
begin to undertake a‘tporéugh and systematic analysis of the
médium" (p.1). Brédy proposed what he c&dlls 'reséarch on' .
and 'research’witp' interéctive video. 'Research on
interactive vgdeo' would be directed towards deﬁermining-;,

theoretical and embirically substantiated instructional

.characteristics of the medium. Results ﬁ:om this type of —

research would be used to develop a design model for the -

medium. 'Research with interactive video' would focus on the

‘ étgributes dﬁ the medium. Results from this type of research

» i
would define the role of interactive video in relation to

other delivery systems. ' o A

The increased need to understand the medium has begun to -
stimulate research aimed at explaining interactive wvideo's
instructional characteristics rather than simply comparing

the medium to other forms of instruction.
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Pre§ently,,coLparative studies are becomingy less prominent as’

régéarchers are beginning to examine design eleménts such as
N

the use of orient%ﬁg objectives~ana review‘strategies (Ho,

Sovenye & Hass, 1986), the structuring éf courseware

inforﬁation (Hannafid & Phillips, 1987); the effect of

utility questions on knowledge acquisition (Dalton &

ﬁannafin, 1987) or as they begin to examine some of the

!

mediums critical featuresisuch as, the use of varied lesson
— .o | -
access time .(Hannafir, Phillips & Tripp, 1986).

-

&

Although research into the medium is now becoming more and
more refined and .rigourous, still to?this day there does not
exist a clear model for the design of interactive video

instruction (Smith, 1987). s

1 : :

Back in~1985, the design team was faced withlthe difficulfy
. of ﬁaving little emﬁirical information upon which to‘base
their design and instructional stratégy decisiéns.
Consequently, it was felt thét the only alternative was to -
make these decisions based on our intuitioﬁ, our iimi;ed

experience, genefal instructional design principles and

’ it
strategies from other technology-based delivery systems.

R} ~

In order to define specific instructional strategies as well

as possible instructional characteristics which could be used

within the courseware, an extensive review of literature was

.
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undertaken. The search revealed a rich source of research

-

from within the fields of Programmed Instruction, Computer

N

Assisted Instruction, as well as Instructional Video and s
Instructional Television. The search provided'a number of
empiricallp—based findings on the use and/or applicatich of
'practice,.questiods? feedhack, remediation, key word checks
as well as visual considerations'and“learner control options.
These findings.were used to define and support the choice and
use of these instructional strategies and characteristics

-

Within the courseware. A review of these findings will now be

¢

‘presented. . v ~ ,

2

*

1: Practice .
'd'Brian (cited in Floyd, 1982) writes "designerslshculd do to
substantial lengths-to incorporate legitimate practice in
_appl&ing, repeating, regembering or interpreting the‘content.
Repetition without'interactive work-throughs short changes
both the medium and the‘uSErzi (p. 81) Building in strategies
which allow learners the opportunity to enhance retention is
the foundation of a practice segment Salisbury, Richards &
Klein, (1985) define a practice segment as "the.portion of
instruction which takes place after students have initially

. been presented the information needed to perform an objective
but before they have the opportunuty to master it". (p. 10)

.
J

2. Questions

s’



y ,Using questions to stimulate %nteraction as well as to

fécilitgté informatidn processing is fundamentally importa

- : . e . ' ,
to the design of interactive courseware. Wager & Wager, 1985
[P e
=,

‘i
rconclude that questioﬁ%iggrve three general functions:
"1) To establish™@nd maintain attention.

2) To facilitate encoding.

3) To provide for rehersal." (p. 3)
4
n
. On the first point, qdestions serve tb focus a‘learners

attention onto relevant information in the materials beiné

- L]

presented. Because of this, designers must take greataéare .
in designing questions which are relevant to the 6bjectives.'

Another device used in association with questions to .focus

.

‘ attention involves the use of prompts. In some cases, these

are grammatical and involve the restatement of a. verbal

a o

question illustrated textually on a screen (Markle, cited- in-

Wager & Wager, 1985), ' ’ B

[
-

l ‘ Questions are also very important as an aidﬂto promote the
encoding of information. When a student verbalizes anlanswer
by responding to a questidﬁ, tﬁig facilitates £he auditory
encoding of information (Wager & Wager, 1985)}. One way of .-
'encou}aging verbalization, is éz Qave 1earners_answer

questions:using constructed responses.

o . / » <
. ‘ X\Aithough research in this area is'inconciusive, most wst .

:
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designers shy away from using constructed responses because

they are of the attitude that natural language processiné by

the computer is very limiting and it is much easier to judge -

-

responses from.multiple choice questions The seriousness of
misjudging constructeg responses should not be minimized ¢
Frustration by’fhe student due to poor spelling and/or_toor
typing skills can ue detrimental to their attitude ’
concerning tge courseware. |

One strateéy to help minimize the possibility of misjudging .
constructed responses .is to build.up é library of wqidq
which have been collected from the target audienee durigg

the testing phase of the cdursewaxe. Another option is to -

accept a constructed response without judging it to be ~

‘correct or incorrect. A model answer is then presented to

»
-

the learner who would then evaluate for themselves the
appropriateness of their respofise. As of‘yet; no empirical
researéh.has been‘conducted on this‘type of.strategy (Wager'
& Wager, 1985). | ‘

A third function which questions serve is te'prouide for
rehearsai If questions are appropriately»deSigned and

placed immediately following the instructional segment (as

‘ opposed tp placing them at.the beginning or at the end of

the Eourseware) then they will serve as a rehersal mechanism

for the content being,learned (Kumar, 1971).

- ‘ 3




, . 3. Feedback -, ‘ . -

o

One working definition of feedback is " the message or

compound statement which follows the response madeyby‘thé '
Tearner” (Blum Cohen, 1884, p. 18). The primary function of
feedback %s £6 provide the learner with lnformation’ ‘
concerning their responseﬁ Feedback can -simply inform the
:learner that.an answver is incorrect, it can correct the o

learner or it can allow learners to correct themselves o ‘

(Wager and Wager, 1985).
' \
\ a 3 - 1‘ »

e

af

) Although the effect of .feedback on learning is still
. . - ‘/ . 5
, ingonclusive, it has never been shown to be harmful (Wager &
4 ) ! -
ey * Wager, 1985). It is generally accepted that feeyJ/e& should .

', provide,information directed specifically ‘at a learner So

3 [} lo

error and that informative feedback has its greatest effect
+ . '

- immediately fo owing a wrong response, Edﬁally=important,n
when responses ’fe correct, orily short affirmative feedback

should be glven\(Wager & Wager, 1985) . : ’ .

"

o
.

o

Another *ype of feedback often used is called summary
feedback This ba51cally 1nvolves inférming & learner of the

number of questions they-have answered correctly in relation

\

~ ‘ to the total number of questlons that they attempted to

< e
answer (1.e. you correctly answered 5.out of 7 questions)x

v -

-lg ‘ , This typ# of- feedback can either supplement or,'in.some

cases, replace regbonse specific Ffeedback 4n drill and 0

3
L1




practice segments (Wager & Wager, 1985).

.’
¢
-

4. Rémediaﬁion

~.. Remediation is an extremely important feature and is used to

.. ’ ’ “
support specific informative feedback. It is especially used

when a learner is judged to be lacking in pertinent
-

‘ihformation from the initii} instruction. When this is the

case, the learner ié branched to a remedial sequence whereby

content 1is reviewed using an alternative approach tg the

©

initial instruction (Blum.Congn, 1984) .

A}

T -

5. Visual Considerations &

Y \ , e f .
Presentation +of visual content has been shown to be

. .
.

4 Sa

successful (for task-oriented productions) when an objective
. * . [ ¢

camera angf%vag used. Ip}s involves shooting the images from
the ;ngle of a §tudeht seated away from the aemoqgtrafor
(Grant & Merril, cited in éoldévip,g&?SlJ. There is also ,
support for using review segments at ;hq;end of |

instructipnal units t%,facilitate information iecall

J

. (Coldevin, 1975).° .
o

! . -

N

6. Learner .Control Optfons.

a +
<

- *
Offering lefr?er cdntrol options is still quite
Y

b ééhtroversial (Laurilard, 1984) . Most authors.agreey

\

however,\thét soﬁe degree_of dnstructional contfol should be

3

given tizng learner (Jonassen, 1985; Tennyson, 1980). Ross

Fe .
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(1984) recommeﬁds that learners be given coaching and advice

]

.upch which to base their decisions. Other control options.to
be offered should allow learners to exitlany part of the
program, review any segment, and change paramaters offthe

courseware. One way of allowing the flexibility to change

‘//../

the courseware's:.paramater is to organize the courseware's

content into sm&ll discrete modular units which can be

easily accessed by the learner. Through the use of content

menus, learners can choose their own path through the

[

“

courseware and proceed at their own pace (Blum Cohen, 1984).

The underlying principle behind .offering learner control

options is that a learner who has some control over his
N

learning process will be more attentive,.more involved and

is consequently more apt to learn (Kearsly & Erost, 1985;

Blum Cohen, 1984; Jonnasen, 1985) . .
>

\

In principle, the research on feedback, embedded qﬁestions,‘
learner cont;ol, formal features etc. appear to be
genefalizacle to interactive videc. The degree of S
generalizability and applicability becomes questionnable .
when these characteristics are considered within ehe context’
of interactive video -a medium which can incorporate all

- these charactéristics in association with each other‘and'a
medium Wthh, as a whole, has a larger range of programming . .

dptions than each of its composite technologies.

e
¥



suggests that thd>more innovative a message design is in its

- release offtheir‘product. This process of tryout and

‘revision is advocated to make a product as effective as - .

’ . - .

Clearly, more research is needed in this area. For now,

designers of interactive video courseware will have to T J'i

y

carefully evaluate their design and strategy decisions. .An

.

interesting observation was made by Mielke (1983). He

«

4 ¢

»

exploitation of production factors (1.e. the use of the ™’

mediumfs attributes), the greater the need gqr trial and

revision. The literature review next examines the ~
implemeﬁtation of formative evaiuatioh ( the process of

trial and. revision).

A ‘ ' ¢

» \ N N
B. _Formative Evaluation » ‘ e
’ I‘I

Formative evaluation can be loosely defined as the process
used to obtaln data about the effectiveness of a product

during its development. Accordlng to Dick (1980), the

' emphasts of formative evaluatioq is on the colléction 6f

" data for the purpose of providing feedback that would enable

developers to make improvements/revisions before the final

9

possible.
The term 'formative evaluation' was first coined by Scriven
to distinguish between the kind of evaluation performed on

an. entity ‘during its development or 'formative stages"and

/
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. early research into the effects of the formative process;

t

-l

»

another, labelieg 'summative evaluation®', that measures a

product's effectiveness after completion (Cambre, 1981).

¥

‘Although the original’ context to which the term was applied

was that of a course in.an academic curriculum, Dick (19&0)

points out that the concept has grown in its application to

inéluée a small unit of instruction or an entire multi*media

\'Eraining,System. IK fact, .according to Weston (1985),

formative evaluation is a prochs'hhich is'useq in business,?

ipolitics, industry, as well as education. ’

1
]

u

Although the term 'formative evaluation' is only-a few,

4

decades‘old,,the use of formative eﬁaluatiqn activitiesfin

the development of ,instructional media products has been -

. going on for a long time..Cgmbre (1981) indicates that Co.

" evidence of such activities, albeit by different labels, can

be traced back as early as 1921. At th?é timé, formative y
evaluation procedures’were used to oﬁtain early audienég
réacpions"abéut World War 1 training fi}ms'that had become
available for' general viewing. Acgordihé to“Cambre!; (1981)

research, formative evaluation procedures'enjoy a relatively

long and ;espectaﬂle history in the audiovisual tradition.

[

The evidence supporting the application of the formative

-

evaluation process ié strong. Ragsdale (1983) irndicates that

partiéularly the reviewlpy Baker and Alkin .(1973), has ;

4
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indicated siénificant benefit to having at least one

revision of materials, 23 opposed to no revisions at all.
Studies by Stolovitch (1982), Baker (1970), Wager (1953)
indicate that materials that had undergone formative

evaluation were superior to unrevised versions. A review by = -
Andrews and Goodsin (1980) found the requirement for tryout

and revision to be the' second most common component in

LY

instructional design models, appearing in 38 of the 40

LY

models considered.

While thelliterature on formative evaluation is indicative
of the value of it for improving instructional materials,
there do:seem to be doubts concerning the'bestoway to carry
out formative evaluation. This is exemplified by Weston
(1985) in her research on formative evaluation which did not
yield any single set of heuristics, guidelines, or algorithm
for conducting formative evaluation. |

What her research did reveal was the identification of five
common related models, that have e®olved because they most
accurately describe a particular approach to formative‘
evaluation. They include'Expert'Review, Developmental

Testing, the Three-étage Model, Llearner Verification and-

. Revision (LVR), and Formative Evaluation (FE) .

g
-
1]

Although each dpproach involves the collection’of data that -



r.

can be used to improve a product, each advocates a unique
set of evaluatiQn pha;es to acéomplish this. These sets
include one or‘a combination of the following:
éelf-evaluatioq; expert feview,'one—to-one testing, group
testing, field testing, extended testing. Figure 1
illustgates these phases in relation to formative evaluation
and its common va;iants. |
Figure 1. Phases of evaluation included inggormative

Evaluation and common variants.

' Phases of Evaluation i
c . .
- E @ £ .g e
K . % &’ ? g’ ’2 Q - % ¢
~ ko c e 2 e ;
| 5 % g g 3 2
& o & & 3
2 Formmative Evaluation * -
= .
: .S £ Learner Verification
g ;g and Revision ;
g i 3-Stage Model
ry
2 E Developmental /
E 3 Testing
O
u Expert Review

& . . . Q(Weston, 1986)

The fiqure reveals some important differences and

inconsistencies concerning how formative evaluation can best

be ag omplished. The first difference involves the sources

I




used to obtain feedback information. For example, the

pevelopmental Testing, the Three Stage Model, an@ the LVR

approacg require the use of learners from the target

audience as the primary source of information. On the other

hand, the Expert Review Approach advocates experts as the

primary source. The‘Formative Evaluatioh aaproach recommends
“‘ \

any review done to improve the material. This would include

+

_the use of students or experts, as well as a self-evaluation

~

of one's own materials.

A closer examiﬁbt}on of the issue of feedback sources algo
.revealed some inconsistency about when to involve each in
" the proceés, about the techniques that should be used for
’

. gathering feedback, and the kind of information that should

be gathered.
The second major difference in approaches relates to the - | <iﬁ
developmental state of the materials at the time of’their /

. évaluation. For- example, the developmental testing approach
suggests evaluating materials at their draft stage; the
.expert ‘review approach reviews prototypé mateéials during
development, LVR approach reviews materials aé development
and implementation stages, and the EE approach during the
formative stages of”product stageé of product deve;ppment.

v

The third difference between approaches involves the y

&

Y
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-

dﬁration of the evaluations; Although most of‘tﬁe zpprpaches~
end their evaluations when the final préduét is produced and
released, tﬁe.LVR approach continues the évaluation'for as
long as the’materials are in use.

a

—~

?

Although all these adpproaches are valid on their own terms,

the literature reviewed suggests a number of considerations
which should be taken into account’ before selecting or

.carrying out‘a particular abgroach. These include identifyng
the type of information required from the’evaluation as well

as’ the duration and frequency with which the evaluation ‘

should occur. : _ (j‘ '

Another consideration relates to the importance of feedback N
sodrceé when selecting and carrying out a formafive

evaluation approach. While each approach may differ with‘

respect tqﬁthe'primary source of feedback advocated, the

h invclvgment of a combination of experts and learners‘ih the
formaéive evaluggzzn process is widely advocated in

prescription (e.g. Dick & Carey, 1985; Kandaswamy, 19805

Geis, 1987; Stolovitch,; 1982; Thiégarajan, 1978; Weston,
1986)’as‘;eil as p}actice (Weston, 1987; Buyt & Geis, cited

in Wéston,f1987). This is ﬁainly because of the different

kinds of feedback that each can provide.

%Lcording to Weston's (1987) research, depending on the

)
*

°
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kinds ef materials being developed, a number of different ‘
'(experts could be ueed to identify probleme within their area
of prbfessional competence. Learners should behtelied upon
to provide information about their reactions to the
materials and whether the materials actually helpeé‘them to
thieve the intended objectives. erending'en an e?aluatOr's
information needs and his preference of a particular
technique, this can be doné.on a one-to-one basis and/or

3

with a group and/or in a situation'which simulates actual
use (field testing). . .
- ‘ )
Once the data has been collected, the evaipator is faced
with the eonsidefation;of revision. ?epending on how in
depth the enaluator has been in the formative evaluation
approach (i.e. with respect to the number of feedback
sources, measuring tools used, etc), definite patterns and

clear spg estions may become evident In fact, some .

ons may be- very obvious (Weston, 1986).

Since not alllrevisions are always,obvigge and since there

is as of yet no theoretical base upon‘nhich revision 5
dedision can be made (Wager,h1983; DIck, 1980), evaluators

must, in these cases, reiy on their own intuition. Although
‘sone evaluators may not be coqurtable'or confident reﬁ}ing

~on intuition, it'shouid be remembered that even materials

that are intuitively revised are more effective than



unrevised materials. .

. Of particular -importance in selecting an approachtis a
. - )
consideration of practical constraintsy Palmer and Tovar

(1987) suggest that constraints such as time, budgets,

facilitiés,vand‘ava}lability of participants are factors

which may not be insurmountable but they can be limitting

LY

when considering one's options. Selecting an approach is -

often based on such practical constraints.

-

If it ié not éo;siblg to carry out a defined method from
beginning to énd, Weston (1§86),sggge§ts chqosiﬂg a‘.,-
combination of evaluation strategies from existing'mé;hods.
These strategies should }ake into cbnsiderétion identified
conétraints as Qéll as the type of information wishing to be

generated.



.sat}sfied,with the results of training. A number of
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A. BACKGROUND " ,

The Problem

'In January of 1984, the author was involved in the \

-de'velopment and production of a slide tape presentation which

would be used by the Department of Occupaﬁional Health at
Concordia University..This audiovisual presentation was
designed to explain the radiation safety policies éf the
university and outline the radiation handling procedures for
work involving the use of radioisotopes. It was producéd’;ith

s

the intent of replacing a text-based manual. .

-
- ©

Following the implementation of éhe audiovisual paékagé'into

the undergraduate chemistry curriculum, an informal ,
solicitation of feedback was conducted by the author from the .
technicians and instructors who were using‘the.product. The
feedback\;ggeived was of a positive nature in that the

product fulfilled the objectives stipulated by the Departﬁenﬁ

of Occupational Health. However, further discussions with lab

technicians revealed that they were still not entirely

‘situations had been noticed where students had incorrectly
carried out importént procedures in the laboratory. According
to technicians, not-all students weég\transfering learned

procedures from the classroom to the laboratory.

NS¢

N
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In a continuing attempt to improve instruction andltraining :)
- within»the faculty of Bio—cheﬁistry, a further inGes£igation~‘
. &Q§ conducted on the specific sﬁrategfes used to promote the
learning and retention of important rgdiation hangdling
procedures.
PR f' ) ,..é
Instructional strategies were found éo be e#positive in
. nature. Information about radiocactive handling procedures and
policies would be presentéd to apgfoximately_30 studenfs at a
time usi@g the slide tape presentatioﬁ. This was then
followed by a bgief discussion by a lab technician who
outlined the iwportant steps. EQEluatign consisted of a’
short multiple-choice questionaire wgich served to evaluate
factual retention of the content father than assimilation of - -
specific important procedures. Students who failed the quiz
were then instsucted to read and study Concordia's Ragiition .
: Safet& §olicy manual and no further follow-up testing‘was
carried out.'a.ﬂ /)
., . PEN
: { ‘
- In the analysis,.a number.of training needs were identifi d. .

¥
k]

First, considering that the studenté were expected to learn °

L]

~and apply procedures, it wés agreed that indi@idual practicé
in the form of a real or simulated experience would be
"helpful to the learner. Another trainlng need was related to- {
the emphgsis given to the instruction of procedures commonl&
carried out in the laboratory. It was thought that more - .

emphasis should be placed on these important procedures than



on the factual content of radiation policies. In this

requgi, it was determined that the most importaht progedures R
the student should master involved contaminatiéh assesment
and decontamination of radioactive materials: Té ensure ',
mastery of tke required procedures, it was thought thét,

x

questions and testing procedures should also be revised. . -

-/' E‘
While the audiovisual medium.wds more effective than the
manual for the purpose of presentiqg info%mation, it. was

found that it was not'sufficient for instructional purposes. -

One possible solution for increasing its instructional

effectiveness was to. use the material to present the

prdcedures to be learnt and follow it with practice in the .

[N

lab. However, since this would require more staff time and -
since laboratory schedules did not'aljow the time needed for

this practice, the idea'was not practical.

-
¥

a

3
It was also thought that the use of the .slide tape s

presentation should be redefined. The slide tape was' seen to
serve a more useful function as an infarmation tool to i
explain the University's Radiation Policies. This - would ‘ "
include information peréaining to the roles of the o o
upivgrsity's radiation safety committee,‘radiation éafety '
officers, as well as guidelines relevant to éhe inveniory,
liscencing, purchasing, laboratories and wasﬁe disposal. <

-

One important problem remained to be solved. Given the

& -



identified needs and‘constraints, the selection and
. € p

development of a more adequate medium was required for the

v

teaching ,0f important radiation handling proc¢edures. It is
this paré&

icular problem which this thesis addresses.

SN v
Rationale for Media Selection

°

A number of training needs haye already been identified for

promoting the learning and retention of radiation safety -~

procedures. Of particular importance was the inclusion of

0

opportunities’ for students to practice the procedures being

-

learned and to receive corrective feedback.

)
[

The provision of adequate practice and feedback was
complicated by a number of constraints. First, there was a.
limited amount of time that teaching staff and technicians
could devote to instruction.- It ‘was stipulated that the

instructional approacH used should require little set-up time
and minumum supervision. As welf,.the approach would have to

> ]

comply with a laboratory schedule which was nct able to offer

v

a’ reasonable amount of time for pradtice. . st

© ’ o . ) -
K These constraints severely limited the range of\instructionalv
options which could be used -For satisfying training needs.
The stipulation that minimal supervision be involved made it
extremely difficult to,useuavailable media and resources for *
the provision,of adequate practicé and feedback. The busy

laboratory schedule was not flexible erough to let students




-

-

~

access the technical resources and time needed for a real
’* .

practice session. o

L]
~ ‘
Another- consideration involved the use of the delicate

equipment with which the s'tuc{enté must be trained. The
equipment used to carry out contamination assesment and

decontamination procedures are very delicate and easily

broken if .not handled correctly. As well, the compounds

being detected are radioactive and are therefore extrenTély
dangeﬁrous tgﬁ the learner. These factors needed to be taken
intb‘consi,deration and served to stress the importénce of

incoborating safe t‘rainihg procedures which would 1)

-’

familiarize the learners with the equipment and compoungs,‘ 2)
. . \ Vo
offer theU'Jpportunity to learn th(appropriate procedures in

a manner which was safe 'for the learners and their

environment and 3) encourage a smooth transfer from‘ythe

o

classroom to the laboratory.
. ~o

<

Given the above considerat:’to'ns and. constraints, interactive

video was exf:lbred as a gotential ‘solution. Being famiiiar

with the capabilities of interactive video 'systems,.the

author ‘was well ,aware of the,teq,hnoiogy‘s potentlial to offer
)

®
B

an audiovisual presentation which would not only provide

i‘nformati,o'n but ¢ould also allow learners to interact with

r L

’ ‘ : 4 B,
the system for instruction, live-action denenstrations,
practice, and instant corrective feedback on testing.

As such, it was seen to be a power‘ful medium to use as a
" -

Ld
*
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%
self-instructional stand alone system and it required little

set up time.

Interac;ive video has also g?en successfully used to teach
chemistry in a number of American universities (Russel,
Staskum, & Mitchell, 1985; grobkg, Lyons, & Tipton, '1985). As
well, tﬁe ;edium has been highly praised as a means of
teaching procedures (McLean, 1985; Helgerson, cited in
Brapdﬁ, 1986) especially ié the - subject matte; is stable and
not prone to change (Pribble, 1985)..It has also beéﬁ highly
recommended as a'means of demonstrating the use of delicate
equipment in potentially dangerous situations (Angele, 1981;

Ketner; Schriver, cited in Brandt, 1986).

From an instruct%bnal standéoint, ;nteractive video was seen
to belcapable of satisfying training needs.'One final
consideration was the cost of:this solution. Since the
hardware requiﬁgd to produce and operate the coufsewarévwere
available, a budget would only be required for pr&ducing‘the
courseware. Although interactive video‘cah be quité expensive
to produce, the author determinea some feasible ways to limit
production costs so that they would not exceed the $2500
‘budget allocated fof the project: |

]

First, much of ﬁhe.expense encountered when producing

2

interactive video can be -attributed to the multidisciplinary

team which is required to develop the different facets of the

-
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\ technq}ogy.ﬂﬁowever, working within a.universiuy setting'
allowed us to access both human and technical resources au a
minimal cost. An agreement was worked out with the
_audiovisual department which gave us access to their
production equipment at no cost to the project. Graduate
students who worked on the g;oject received internship
credits, this incentive gave us access to highly motivated

and qualified individuals.
Fy

It was also decided that the courseware would be produced
uéing videotape. -This wds both a practical and economical
decision. The cost of producing interactive v1deotape can be

,relatively inexpensive especially with access to production

facilities. Secondly, the value of 1nteract1ve videotape as
an inexpensive training tool and prototype for formative
evaluation has been suggested. in the literature {(Cambre,

1984; Gayeski & Williams, 1986).

Given the treining’problem and the limitations which the

. training staff had’ imposed on the instructional options,
¢

interactive videotape was seen to be the most suitable medium

-

for meeting the needs ‘of all involved - from an

* instfuctional, pedagogical, practical, and economic point of

~ -
. . v

view.




"B. COURSEWARE DESIGN

.In the‘literature review of this thesis; a number of authors
stressed the integration of sound instructional design
prinéiples within interactive video courseware as being the
most important component in determining the mediamﬁs ‘
instructional effectiveness. In this respect, the quality and -
versatility of .a, courseware's design cannot be

underestimated for determining the effectiveness of

. interactive video courseware.

o

_ - .
The design can be viewed as the foundation upon which vidéo .

and computer-based characteriétics mayabe exploited and
manipulated to produce a structure that promotes learning and-
;gtention of the intended content. As O'Brian (1982) has
explained, ' ’ -
"In interactive video, [the] instructional desigq is the
teacher. The design creates the scope, nature and form of
the intéractiye 1earning'ex§er#ence. It. encourages,
" reacts to, redirects or rewards performance. The content
of the program will be enhanced and the user will learn,

to the extent that the instructional design is an

effective teacher"” (p. 69).

_If the instructional design is considered the teacher in
interactive video then clearly the design of interactive

video courseware Should be couched on the pédagogical‘

3
’
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concerns of an effective teacher. This includes

considerationégéuéh as the target audience, the objectives to
o~

-

be achiéZinlthe‘&nstructiohal strategy to be used, the
\ .

content and structure of the intended learning, the lesson

structure, and the evaluation and(confrol strategies to be .

used. This section will be devoted to discussing the .

courseware in these terms.

.The TgryetAAudionce ‘ ' ’ \
The interactive vidéotape courseware is intended for
underggaguate and gradﬁate students in the department of
nBio—chemistry at Concordia University. 'At the undergraduate
level, it wili be integrate&,within a laboratory
experimentatioq course offered to third year stgaents. At the
graduate levél, students who are'émployed as laboratory ,
assistants will bé required to usé’ the courseware-énd become‘

°

. £ .
proficient with the procedures before being allowed to work
) /

in the laboratory..

@

-, The pre-fgquisité knowledge which learners are recommended to

possess before using the‘courseware stipulates that they have
the equivalent of two yea;scof undergraduate level éhemistry.,
It is also recommended that all iearners have- successfully
cdmpleted an introductory biochemistry coHrée at the
undérgraduate level which will familiarize them with
terminology and compounds which are‘discussed in the

courseware. Although a technical manual is provided with the
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courseware; it is assumed that étudents have ;ome familiarity
with thi keyboard of a cBmputer and how it operates.
Objectives o ’ \
In the analysis of frainiqg needs, Fhe most important
procedures for safely handling radioisotopes were identified
as Contamination Assesment, Decontamination and Body
Decontamination of Radioisotopes. The overall objectivé of
the courseware is to successfully train students to carry out
these procedures. The specific behavioral objectives of the
courseware are.ligted in figure 2 in terms of lesson
objectives and terminal objectives.

Tefminal~objectiVes were defined by coPsidering 1) the
equipment that students shéﬁld be familiar with in order ‘to
carry oﬁt each procedure; 2) the specific steps which
students should be able to explain for each procedure, and 3)
tpe level of ﬁaéﬁery requiréd for measuring learning
outcome scores. Lesson objectives were defined by considering
" +1} the com:gter geqerated qﬁestions which sfudénts $hould be
" able to answex\for each'érocedure and 2) the }evel of mésﬁefy
required for answering these questions withiq the practice

( Al

and test segments Qf the courseware. -

+

Note that evaluations of terminal objectives are summative in
nature. They rely on the final learning outcome scores to

measure mastery. On the other hand, evaluations oi lesson



Figure 2. Lesson and terminal objectives.
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Direct Check Method

Jerminal Objective:

Given a spilll of high-energy radloisotopes. lhe learner will correctly identify the two
tools needed-and wilt correctly carry out the twelve steps of the Direct Check Method
with 100% accuracy. Accuracy will be measured with a summative procedural
checklist.

Given the practice and test segments of the lesson, the learner will correctly answer
with 100% accuracy computer generated questions pertaining to the Direct Check
Method.

Swipe Check Method LT

' %iven a splil of low:energy radioisotopes, the learner will correctly identify the

eleven tools needed and will correctly carry out the thirteen steps of the Swipe Check
Method with 100% accuracy. Accuracy will be measured with a summative
procedural checklist '

- Given the practice and test segmenrs of the lesson, the learner will correctly answer
with 100% accuracy computer generated questions pertaining to the Swipe Check
Method.

Decontamination Procedures
Given a spill of high-energy or low-energy radioisotopes, the learner will correctly
identify the four tools needed and will correctly carry out the six steps of the
Decontamination Procedure with 100% accuracy. Accuracy will be measured with a

—~ summative procedural checklist.

L 4

Given the practice and test segments of the lesson, the learner will correctly answer
with 100% accuracy computer generated questions pertaining to the Decontamination
Procedures.

Body Decontamination Procedures

Given a splll of a radioactive material onto clothing and/or skin surfaces, the learner
will correctly identify the four tools needed'and will correctly carry out the nine

steps of the Body Decontamination Procedure with 100% accuracy. Accuracy willbe

measured with a summative procedural checklist.

Given the practice and test segments of the courseware, the learner will correctly

" answer with 100% accuracy computer generated questions pertaining to the Body

Decontamination Procedures,
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objectives are formative in nature. They rely on scores

"obtained throughout the process of learning each procedure, *

-
A

The high level of mastery specified for both.tgpes of
objectives is an important condition. Improperly conducted
procedures are potentially dangerous for the learner, fcr_
the-environment,and for the delicate equipment being used.
Students would apply the procedures in a real laboratory
setting only dfter they had fully mastered themewith%n the

[

safe environment of the courseware.

Content and Structure ) .

The design of this courseware is structured to offer the
learner six separate sections . Each section is accesséd
ihrough the main menu of the courseware and may be viewed in
any sequence. A-graphic illustration of the courseware
structure and a brief description of. the contenc is given in

A
Figure. 3.

.

The first two sections are purely informational. They may he
accessed in order to obtain supplemental information

pertaining to Radioisotopes in general (i.e.,Introduction)

2

or when wishing to obtain informatigg}:értaining to a

~

specific Isotope (i.e.,Isotope Informdtion). The remaining
four sections are instructional lessons. Each of these -
lessons offer the learner information pertaining to the

e?cipment and steps.whiéh must be followed in order to carry

—
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Eigure 3. Courseware structure.

| ' MAIN
| / MENU \
. BODY
‘ INTRODUCTION . : . DECONTAMINATION

PROCEDURES
ISOTOPE _ - DIRECT CHECK SWIPE CHECK |’
" INFORMATION METHOD METHOD DEggggégg;%EON
INTRODUCTION The introduction consists of a brief video presentation which

. describes-the characteristics of radioisotopes and how they are
caused. This section was designed in order to refresh entry level
knowledge as well as to situata the learner ooncernmg the type of

. information which will be presented.
ISOTOPE This section consists of textual information pertaining to
INFORMATION - radioisotopes which are commonly used for experimentation at
Concordia University. The information presented is technical in
nature and serves as an option for the learner to obtain
background information related to the radioisotope with which
they are working.

o

-

DIRECT CHECK This instructional section describes the proper tools and
METHOD demonstrates the correct procedures hecessary to carry out ®
, contamination assesment of high energy radioisotopes.

SWIPE CHECK The instructional segment describes the proper tools and
demonstrates the correct procedures necessary to carry out
contamination assesment of low energy radioisotopes.

. : /- -
‘ DECONTAMINATION:F his instructional segment describes the proper tools and

PROCEDURES demonstrates the correct procedures necessary to carry out
decontamination of areas where the presence of radioisotopes
have been detdtted. .
_ BODY - This instructional segment describes the proper tools and
DECONTAMINATION demonstrates the correct procedures necessary to carry out
PROCEDURES decontamination of clothing and skin surfaces in the event of a

spill of radioisotopes.




-

. out specific procedufe; as well as exer;éses which provide

. - .
practice, remediation, and feedback. .

-~

¥ R .

Instructional Strategy " ‘

_ The intended content to be learnt in this courseware can be
classified as procedyres. In an attempt to encourage the
learning and retention-of procedures, an expesitive
strategy was used as the foundat{on for thé design of this

s coursewére. The strategy favors an inductive approach to |
learning and includes the main ‘steps recommended by -
.Romiszowskl (1984) for teaching procedures:
6 . 1- Demonstrate thé ;kill that is required, both in its

entirety, and in its main parts or key points. C .

-2-" Arrange simplified, or prompted, practice of the

skill by the learner.

3- Arrange.supervised "free" practice of the«comg%gfe
o £, .
skilled activity by the learner, supplying feedback
. £y -
in the form of knowledge of restults, a@p?opriate

v

praise or other reinforcers. (p. 61)

3

Although the use of this strategy is generally accepted and

fostered as a valld training technique, Romiszowski, also
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cautions the use of~this aﬁproéch for reasons of long term
recall. In the case of the biochemistry students, the

possible problem of long term recall w;s not considered to
be a major concern. Since these students will be applying

the learned procedures in their lab work on a continual

4 *

- ’
basis, the procedures are more likely to become a process

which is constantly being reinforced rather than forgotten.

Lesson Structure

[

Each lesson consists 6f three segments which are accessed
from the optioﬁ‘manu at the beginning of each lesson. The
three segments. are gntitled I)Ihstruction, 2) Practice,

. and 3) Test and can be viewed randomly or in sequence,
depending upon the learners choice. Each segment is
structured to incorporate specific methods/techniques for
teaching students about.the equipment and steps which must
be followed when carrying out a specific procedure. Each of

L4

these segments are explained below. A graphié‘iilustration

[

of the lesson can be found in Figure q.

1) Instruction Segment .
Each instruction segment consists of a four to seven minute
video'®presentation which includes a brief ihtroduction to
thé procedure and a descr%ption specifying, the situations
‘ which demand its application. This is then followgdvby an
explanation of the tools and a demonstration of the steps
which are to be carried out when applying the procedures.

A3
-,

e



z

_ questioning, the learnerlis proﬁpted by the demonstrator to

44

Eigure 4. Lesson structure.

. OPTION MENU

INSTRUCTION PRACTICE | TEST
. VIDEO . VIDEO
INTRODUCTION QUESTIONS TEST SEGMENTS
INPUT INPUT ‘
AUDIOVISUAL - MODEL
st AODEL FEEDBACK
TEXTUAL | l
REVIEW
REMEDIATION

s L%

" The segment concludes with a both a textual and audiovisual e

review which emphasizesg the important steps to be
remembered. Following the presentation, the learners are
then returned to the option menu where they can choose to
see the instruction again or move on to another segment.
2) Practice Segment

The practice seément consists of five to seven video-based

'

IR > ’ . -
guestions which pertain\io the%lesson procedures. Through

' ]
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specify in sequence tﬂe procedureis which vere demonstrated
in t@e instruction segment of the lesson. The learner is
prompted to answer each question by typing in his/her
responses following each question. Responses inputted by the
learner are :avalhated by a" key word check process which
allows learners to respond“to‘queustions in their o_wn'words.
A model answer 4s then presented so that the learner: can
verify the accuracy pf his/her response. At ‘the end ‘of» the
segment, correct and incorréct responses are automati.cally

i

tabulated and are preéented in the form of a summary .

. feedback.

f23 .

If all questions were correctly answered, the learner is

-

congratulated and returned to the options menu where they

can proceed,to the next seg_m.ent.\x In the situatdion where the
. Co
learner incorrectly answers any of the questions, he or she

is advised of this and is then braixched to a video based

remedial segment which agai?i explai iand demonstrates the
t

. learner repeat the practice segment. However, carrying out

procedures. Following remediation, i ij\suggested' that the

this suggestion is purely voluntary. . o " .
Each test segment consists of between four to six .
'video-based demonstrations of the lesson procedure being |,
carried out, The task of the learner is to view the

demonstration and determine whether the steps of the
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. 3

procedure were correctly or incorrectly conducted. If it is
determined that the steps were improperly done, the learner

must then specify by typing in their responses exa.ctly which

~

step was incorrect.

Inputted responses are evaluated wy.h a, key word check

process and the number of correct and incorrect answers are
R

tabulated Correct responses are reinforced -and incorrect : '

responses are remediated with a text screen which »explains
[ 3

to the learner which step was incorrect. If all the test

»

demonstrations were corxrectly answered, the learner. 1s then
. . ‘ p . g
returned to the.option menu. If any of the test

4

demonstrations were incorrectly answered', .it is then

suggested that the .learner redo the lesson.

9

Learner Control Strategies

The &ourseware was designed to give learners a’s‘;{ucz control

{

over their léarning as was°possible, given the limits of the

P
hardware and software. Considering the nature of the subject

matter“as well as the ski)ls, possessed by students who -
typically work within the area of biochemistry, it was felt

tha, this target population would be especially well suited

to achieve positive ojgtcomes if .given control:ouer ‘their -

Al ' !,
"oy ‘ ' 2
. 4 NI . .
] o
“ - i -

learning.

5, o, ) . r
N < - *

A number of- learner cont"rdol characteristics have en
A A

i

incorporated within the - courseware in order to encdarage

[



learning. Figure 5 provides a brief description of these

characteristics.

C e —

»

/' Figure 5. Learner control characteristics.

Lesson & segment
sequence

e
!

Review option

B ’ *

———— %

&

The sequence of the lessons which arég
accessed as well as the sequence of
the segments which are viewed can-be
decided by the learner.

A review opt"ion which is easlly aécessed .
by the learner and is available following

S T 7~ eachvideo-based presentation.

Keyword option

) ’ [

; Help option -

L3

-Exit option

-Pausé & resume
option
'

- " ‘Maln Menu option "

A keyword check process evaluates and
tabulates all responsesinputed by the
learners, thus allowing participants the
opportunity to answer questions using
their own vocabulary. . .

A help menu can be accessed throughout
the program and offers the following
options: exit, pause & resume, branch to
main menu or option, menu.

‘This option allows the learners to exit any
part of/the program whenever théy
desire. -

This option allows the learners to pause
and resume the program at will. .

This option allows the learners to exit the
program and branch to the main menu.

-Option Menu This option allows the learners to acceés
P , ' instruction, practice or test segments.
' | ’- . _”) '
. T/ .
- \ As previously discussed in the Objective Section, the.
& ‘ ) ." )

| ~ 3

Y

learners to participatengd take responsibility fd* their

*

47
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learning process is evaluated for the student throughout the
. - - . 3
practice and test segments of the courseware., Evaluation

results are provided to help students to make the

appropriate decisions for controling their learning.

-

Evaluation Strategies
jpu accordance with the objectives of the courseware,
summative evaluation of learning is measured with-'a

procedural checklist that is provided with the courseware. //

. -& . !
The checklist ensures that teaching staff still have some

procedﬁres in a real laboratory setting. It also may sighal ,

that a particular student requires an alternate or

L4

édd;tiona; solution,tq the courseware which has been

generally”prescribed. . -
‘ i T’

A

C. COURSEWARE DEVELOPMENT

The. development of the interactive videotape courseware was
P.long process which began in the fall of 1985 and continued
for a period of one and a half years. During this time, five:

+ n -

phases of development were implemented . These include’ an

Analysis phase, a Design phase, a Pre-production phase, a

Production phése and a .Post-production phase,

The first two phases were implemented through consultations
between the author, an instructional designer and two

content experts who served as advisors to the project. The

o
-
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/

remaining phases were implemented by the production team
' . . . r s

which included media specialists and developers from the :

Graduate Program. in Educational Technology.

3

—_—
R Evaluation and revisions of the work carried out in each ~
- ) phase was conducted by the team involved in the phases s
Hﬁplementation. Since developing 1nteract1ve v1deo was a new
* endeavor for. all involved, the process of evaluating and
revising wort was considered particularly important fdr

¥

future work in this area. A brief description of the work

—_— ’

which was carried out in each phase will now be presented.

Mom

1 N
. . . s ™

Analysis Phasge
This phase involved theﬁinitial analysis of‘the.COntent to
be presented- as Qell as the development of the instructional - .
objectives. This was accomplisﬁed‘througn'the analysis of
( print-based biochemistry manuals and through several
) interviews uith the content experts. The target audience was
also _analysed in order to determine an expected level of
knowledge and skill. The production team was also assembled

v . —

" at this time. - ‘ - i
{

Design Phase

*This .phase involved the development of an instrhctional plan
detailing the content, structure, sequence, strategy,

o presentation methods and performance measures tr be used in

the courseware. Selecting the level of interactivity of -the .

T :
]



- courseware then followed. This led to decisions pertaining
to remediation, branching, learner control characteristics
and learner, response techniques. Having settled these

y

issues, we were then able to decide on the appripriate

: <
hardware andosoftware systems which were to be assembled or
purchased. The computer program was alsd?initially. (¢
structured during this phase. . _ j o

P}

Pre-Production Phase : ' - Y

During_ this phase, a_flowchart was developed which defined ..

the sequence and branching of tpe courseware for the . )
programmer <(See Appendix A). A storyboard was élso designed

by the author which enabled a pagé by page'description of‘

video segmént?, text scréens, questibn segments’ and

B

branching schemes to be used by the programmer and
production team (See Appendix B). Graphics were produced by
an artist and a script was outlined for the talent which had

" also beern selected.

This phase invqlved the shooting of‘tﬂe video segments. The" : »
'video shoot took four days to compleée and was conducted 6n
location in a chgmistry laboratory. In order to achieve a

good quali;§ vide9 image as well.as to have access to a 3 - ',
number of video enhancement techniques‘ke.g., fade§, ‘ . e - 7

overlays and titles) during the final edit, it was decided

that the segments would be recorded using 3/4 inch video. .
p—
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Voice-over narration segments were also recorded in the

&

universities’'audio laboratory.

As well, du#ing‘this %hase, the programmer chose the Super i
Pilot Authofing system to develop the computer software that
was needed and used it to write the computer program for the
courseware. This software enabled the creation of ‘text

screens, branching sequences, key word checks, video segment

' addressing and a manaéement component .

Post-Production Phase A ' .
Video segments which were—origional;y recorded on 3/4'inch

|
video were transfered to 1/2 inch -video to allow forian

off-line edit that would be conducted using the available
equipment in the Education department. Audio editfng'and
dubbing was carried out in order to eliminate unneccessary

background noises. Address codes were also recorded onto the .

[y

video master. The gompﬁter programme was debugged and frame

- s
~
» %

addresses were calculated and written into the software. =~

s

~
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RART 3 - FORMATIVE EVALUATION OF COURSEWARE
A. OBJECT IVEL ' .
Interactive videotape courseware integrates a number of
components and technologies (i.e. CAI, video, insttuctional
adesign). When designing, developing, and proé:cing the
courseware, these components and techologies must be
considered not only on their own terms‘but as part of“an

integrated system. As a result,the objective for conducting(

F'a

formative ®valuation was not only to ensS&e the product's
instructional effectiveness, it was aléo to provide ;he
deéign and production team with feedback on their firs£
interactive video project whicg would be beneficial for

their futpfb work in this area.

. : .
Accordingly, six categories have beén defined for
evaluation. They inclu €? '

» 1) Content of the courseware.
Inﬁormation gathered within this category would help to
determine whether facts, ana procedures were corréctly'
explained and/or demonstrated within the coursewaré.

»2) Instructiopal Format, -
Information gathered within this category would help to
determine whether the format of the instruction in the
courseware (i.e. vocabulary used, difficulty of '
questions, qu;ntity of infqormation presented etc...)

was appropriate for the target audience:.

f
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Information gathered within this category would help to
validate and improve courseware design and
instructioﬁal strategies used in the courseware.

4) Learning outcomes achieved by the users.
Information gathered within this cateéory would help to
identify incorrectly learned procedurél‘steps achieved

by students following the use of the courseware. .

B. METHODS

‘Information gathered within this category would‘help to
determine the learners attitudinal reactions to. the

\couiseware.

‘6) Technpical Ouality.

Information gathered within this category would help to
validate the courseware manuals structure, format% and
comprehensibility. It would also help to verify the
effectiveness of the information displays as well as
the ease of use with which the intended users coulq

_ operate the program.

-

In order to retrieve formative evaluation data, a number of

‘methods were employed. Since developing interactive video “._

was a new endeavor for all involved, it made sense that the

designer and the development team discuss, critique and

revise rough drafts of instructional materials, especially

b,
1



during the design and pre-production phases of the product's
) . '

development. This process has been defined as the "self

<4
evaluation” method (Kandaswamy, 1980).

i 3
While this method was considered a useful first step for «
evaluating.the courseware, the obvious subjectivity of the
method prompted the addition of a method which uses an

" external evaluation source (i.e., 'Expert Review).

Expert ﬁeyiew cén be defined as the process whereby experts

are asked to review the instructional materials in order to
provide comments, criticisms, and suggestions about those A
factors which fall into their area of expertise, such as °.
abcuracy, completeness, and technical quality (Geis, 1987;

Weston ,}986). These experts are uniquely qualified to

evaluate features which may be invisible to students as well 4?5‘
‘as to detect probléms, gaps, br inconsistencies which may '
have been overlooked du&ing self-evaluation. For this

evaluation, both subject matter experts and design experts

3

were consulted during the evaluation.

The "‘Expert Review Method was(complemented by another method
which‘considers student data. Considering that the
courseware-@as,desféned to be self-instructional, tﬂe method
perferred for collecting student data was vIndividual

Testing"”.
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"Individual Testing"lcan be defined as a process where an
individual student, who is typical of the target audience,
worﬁs through draft or prototype ma?erials with a developer
(Weston, 1986) . Kandaswamy (1980) describes it as a
"debuéging" process where:}he developer carefully noniters

the processes and the outcomes of learning from the

materials and theh uses this information to revisg the -

materials. The student's reactions, responses, remarks and

achievement scores are recorded to obtain in depth

information about the students interactions with the
cdﬁrseware (such as instructional ﬂroblems, patterns of

errors and possible causes).

ITools used to obtain feedback information from students
should include not only outcome measures (such'as
post-tests) but also input measures (e.g. pre-tests) and
pfocess measures (e.g. process responseé) (Kandaswanmy, ‘
1980) » It is suggestea ihat at .least théee student testing

sessions be held (Weston, 1986).

Figure 6 illustrates.the kind of feedback that was sought
with each of the methods described. Notice that the feedback

sought for each method corresponds to the six categories - .

A

which were defined for evaluation. The three methods - -
(i.e.,Self-evaluation, Expert Review, and Individual
Testing) which were used for evaluation have been generally,

described along with the rationale for their.selection.



Eigure 6. Evaluation methods in relation to the categories

defined for evaluation.

4
. .

EVALUATION CATEGORIES

METHODS Content  Instruction Instruction Learner Learner Technical
. i Format Design Qutcomes  Attitudes Quality
SELF EVALUATION v 3 v v
SME REVIEW" N v v
1D EXPERT REVIEW v v v
STUDENT TESTING v v N v v

"

The application of each of these methods will now be

‘desc%ibed in terms of the specific participants,

instrumentation, criteria as well as the specific evaluation
‘and data analysis procedures that were used fQ{’eva}udting
this courseware. This section ends with a deécription of how
these methods were applied to evaluate the, Courseware

Manuals. :

3

7

Self-Evaluation ' |
Participants:

These included members of the design and pre-p;oduction

-

team. . . ¢
Instrumentation: '

No formal instrumentation was usea. Following the review of
the material, discusgicns and/ox brainstorming sessions werei
used to determine possible improvements.

Criteria:

The specific criteria are related directly to the design and

ére—production phase of the courseware and the work involved

N



during those phases.

Evaluation Procedure: . PR

"Self-evaluation" procedures were applied during the design

and pre-production phase of the courseware. Self-evaluation
was quite informal. Procedures involved reviewing the

~ material in it's draft form to ensure that objectives were

being met in the most effective and efficient way.

Accordingly, revisions were immediately acted upon.

Data Analysis Procedure:

!

Not Applicable

3 ' o

Subject Matter Expert Review | . -
. . .

Participants:

During the énélysis phase of develapment,twd subject matter’

expérgs from Concordia University's Biblogy and Chemistry

deparéments participated in the evaluation of the content.

These individuals were'aléo knowledgeable about the target

audience. Thus, they:served to evaluate the presentation of

the content for these students: h

Instrumentation:

A five point likert scale questionairé was created and Gsed

(]

to evaluate the correctness as well as the appropriateness
of the content (see Aggendix C). Informal interviews were
also used to record cOdmments and suggestions made by subject

matter experts (see Appendix D).
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' . Criteria: - , ,
Based on their knowledge énd expertise, the specific
criteria evaluated by subiject matter‘éxperts fall into two -

;. categories. The first category relates diréctly to the

i subjgct\matter‘of the courseware and includes,

a) Correctness of the infofhation/explanations
presented (Yerbal and texthal)

b) Correctness of the procedures demonstrated.

c) Correctness of the graphics presented.
Specific criteria evaluated by subject hatpér experts which
related to the presentation of content for the target
audience included, '
5 . a) Appropriateness of the vocabulary used. Y.
b) Quantity of informat%on presented. i . .
c) Clarity of content presented. ‘ ‘ |
.; d) Difficulty level of questions presented.
' e)‘Appropriateness of questions presented. ’ ' ’
(A detailed description of these criteria can be fouﬂd in -
‘Appendix E) .
mmm@m: | ’
Each.subject mapter expert viewed. the courseware
individually during two one-and-a-half hour time blocks.
- Following the viewing of each lesson or segment of the
.‘courseware, the questionaire was answered. Comments,

2

discussions and recomendations for improvement were noted
2
" throughout the viewing of the courseware.

Data Analysis Procedures: |



¢ and the appropriateness of the instructional format.

Responses generated from the questionnaires were placed in‘a

table and mean scores were calculatgd for each criteria. The

¢ ¢

mean scores comments and observation data were then analysed

©

to determine possible corrections to the courseware content

.

F3

\

*

- courseware are graduate and under-graduate chemistry

Learner Reviaew ) “ ) ot

Participants:

As previously mentioned, the target audience for this

students who have at least two years batkground of
undergraduate chemistry and who have completed the
introductiop to biochemistry course. These criteria enable
learners to be sufficiently familiar with the terminology to
easily\fqllow the courseﬁare. .

’ "~
.When attempting to select a representative sample to

evaluate the courseware,. a number of logistical problems X

Qere encountered. One problem rélates to the introductory "

Blochemistry course that the target audience is required to
complete. A present objective of this course stipulates that

contamination assessment and decontamination procedures be

. explained ahd discussed. This objective will remain

unphahged until the interactive video courseware is
compléted and can be integrated within the curriculum.

This situation created significant sampling problems ‘since
. .



4

~

students who currently meet the target audience criteria

-have also recieved instruction ofi the progedures .taught in

thHe courseware during their introductory course.

A second complication was due to the timing of the
evaluation. Sihce producgion and post-production schedules

had been delayed, it was necessary to conduct the student

2

9 .
.evaluation phase during the summerfmonths.tsincenthe

2

,Chemistry Department does not offer any summer courses,

students who fit the target audience criteria were difficult

’

to find.

-

-

Given the above consideratidns, it was decided that the
criteria used to ﬂeleeg a sample would have-to be redefined.
To ensure that the sadmplegwould have no prierlexposuredto‘
the procedures being taught in the courseware, the students
~in the sample should not have taken the Intrqgﬁ/tion ﬁe
Blochemiggry course. Howevef students were still requzzgd
to have a minimum 9f two years of undergraduate chemistry so
that they would have sufficient background knewledge to —

learn from the courseware. - P

"

M .
\ L o -

Through the cooperation of tae biochemistry techniclans, °

four graduate and four undergraduate chemistry students

(n=8) were selected based on their eligibiTity, their i ¢ *“‘
availabiljty, as well as their willingness to participate in

the evaluation. Twelve students had origionally agreed to . ',
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participate. However, four of these udents dropped out of
the sample for various reasons. All of the participants were
employed at Concordia University during.fhe summer of 1987

Q

and’had permission to take the time necessary to -participate

in The evaluation.

Instrumentation:
A pre-test and a post-test were constructed in,the form of

&F .
procedural checklists. Each checklist consisted of a

breakdown of-the equipment and steps needed to carry out the

speéif}c procedures which must be léarﬂt(see Appendix F).

<D . '

~

t

\ P - ‘
‘A five point likert scale attitudinal questionadire was
constructéd in order to determine individu% learners

reaction to the courseware as well as to idéntify any

particular area of difficulty (see'ApBéndix G). .

€

Student responses to the embedded practice and test
questLbns_were recorded throughouﬁ their'interact;;n Qith
ppe courseware in order td.obfain-process responses.
6?&ervatidn forms were used to.réCoFd comments, questions ©

and suggestions made by the learners as they viewed the

+

Gourseware (see Appendix D). These forms ‘would help to
deéect unanticipated problems with the courséware and;witﬁ
the evélhatién~itself. " ' ) ‘
" ~Criteria: )
Criteria which were evaluated in the pre-test and post-test
B ,,‘ ) — *‘:. ,f

s

<



(procedural checklists)
procedures to be learnt

equipment used to carry

A

included:

‘1)
2)

3)

’

-4 *5)
6)
7)
- 8)

9)

Spécific criteria which

target audience 'through

4)

include, the knowledge of the

out the procedures.

¥

Clarity of graphics.

Clarity of information presented.

®

Quantity of information presented.
Length of instruction.
Interest of segments presented.

e -

Manipulation of courseware.

Clarity of instruction screens. // 7“

e

Clarity of demonstrations.

Clgrity of review.

'105\Clarity of questipns.e

11) Difficulty of questions. - s

Further‘criteria which pertain to the c drSewqre in general,

, ‘\\\include,

.

ot

* 12) Helpfulness of feedback. *

14) Difficulty of lessons.

15) Interest of technician. . \

. M \ g
3 2

,

13) Learning‘with ihtergctive video.

\

2

16f“Technical quality. .

-

17) Key word check.

in the courseware as well as the

were evaluated by learners of the

the use of attitude questionaires



,questions that students may have had while viewfng the

63

18) Content structure.
19) ‘Operating the computer.

. £20) Usefulneéé of the option and menu screens”

< ¢

(A detailed descriptien of these criteria can be found in

4

Appendix H)

Criteria for process responses include student responses to

the embedded practice and test questions of the courseware. '

These were designgﬁ in a manner whtch would “Focus the

¥ t

learner;s attention onto important content. Responses to the
questions were recorded in order to identify procedurgl

steps which were not retained or possibly misunderstood

- ‘ 4
‘during instruction~pPractice and test question responses

were also recorded 4in order to build up the key word check °

library. - B -
4 :- e . S

s -

-~

No specific criteria were used for observation forms. Thése

2

- \ [
were mainly used to record any comments, ,suggestions, or

courseware. _

'Evaluation Procedures:

Evaluation procedures began with the initial screen&ng of

‘applicants bf‘thevtechnician for feleﬁgnt background.

However, for the most part evalyation procedures were

» i

&&xrried out by ‘the author in. 2 sessions. Accordiﬁélyi'theqe

# - €
will be. discussed. ‘ L )

2



Session 1: )

Students who had voluntéefed to participate in the

evaluation were summoned individually to the interactive

video reseerch office where the pre-test was conducted.

Learners were asked to first identify the name of a specific
procedure, given it's purpos%. (i.e. What is the nameé of the

procedure to be carried out‘when attempting to petee} fheAu

preseﬁce of H%g?—Level fadioisotopes?) Having previously set

up on a workbench all the tools necessary to carry out the

four procedures taught b&\the codrseware; learners were tﬁen )
asked to choose the equipment, necessary fQ carry out the

appropriate procedure.
Flnally they were asked to explain and demons}rate the_eteps
of the procedure. Using the procedural check list, an

Qbse;ver checked off the correct and incorrect tools and

steps ef the procedure as identified by the learner.
Participants were then scheduled for two one-and—bne;half
hoﬁr‘time biocks where tbey would be available to

participate in an individual evaluation of the courseware.
Participants were thenvgiven a copy of the students N
courseware manual which explains the objeetives of the
courseware; how the sggments are structured as well as how

to operate the system. l.earners were then asked to read'the,-

manual before their scheduled evaluation and note any

recommendation for changes to the manual! .
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Session 2:

Individual evalﬁati@n of tﬁe couféeware consisted of
individual learners working through all six sections of the
courseware. Following each segment of a lesson , the )
learners were then asked to answer the attitude questionaire
and verbalize an} comments or criticisms pertaining to their
experiehce. Their comments, criticisms,‘as well as responses
to the embedded questions were all recorded by an 6bserver.

-~

Following each instructional’ segment, the procedural

checklist (i.e;posttest) was conducted in exactly the same
manner as the pretest.
Data Analysis Procedures:

A table with Pre and post test scoreS'w;7 constructed to

~

determine if learners experienced diffidulty with any
procedural steps and if there were any patterns of error.
Embedded practice an test results were placed in a table
and analysed té determine process response patterns wh&ch
may identify potential coyrseware limitap}ons-as well as

improper question structures. @;

Attitudinal data generate:‘EEAm the questionnaires was
e ! '

summarized and mean scores were evaluated for each criteria.
b

These mean scores and the comment and observation data were

. : .

analysed to determine overall attitudinal reactions towards

the courseware.

! .
. J . \

| s

/

/s
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Dasign Expert Review . ‘i:>

. *' ‘ ’ ' °
Participants: / .

Two instructional désign experts participated in the

evaluation of the courseware deéign. Dr. Cynthia‘Weston froﬁ
the Department of Education at McGill University served "as
an expert in instructional de51gn. Dr. David Walker of
Loughborough University' served as an expert in the design éf
interactive ~ideo courseware.

Instrumentation: * ' .

-

Informal interviews were used to solicit scomments and

suggestions concerning the improvement of the courseware

-

(see Appendix D).
Criteria:

You will recall that expert review was used to detect

Al

problems that may have been missed during the
self-evaluation as well as features that may be invisible to
students. To ensure that ﬁnanticipated:problems or features

would not be excluded, no lists of spégific cr;teria were
]

given. Instead, experts were given broad éuidelines to
] 13

fcllow (see’Proce¢ure)r

Evaluation Procedure: : .

Each design expert individually viewed the courseware in a
pne-;nd-one-half héur timé block. Since thé instructional ;
sections of the courseware are all based upon the same

design, it seemed acceptable to require the viewing cf only

one section in order to 6btain a good'understanding of how - :

the instructional sections were structured. The remaining o

-
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informational sections would both require viewing.

[
0

Thus,the design experts viewed a total of three sections of
the courseware. Tﬁese included "Introduction to Igotopes",
"Isotope Information", and the ;Direct Check Method". To
assist experts in identifying problem areas within the
courseware, collected data.from student performénce scores,
attifude scales and comment sheets were made available.
Their expertisé was also solicited to comment on the formal
and functiénal features of the courseware. x
Following the viewing of the courseware, the design experts
were then asked to recommend changgs to the design taking
into considerétion their own exéerience as well as the
outcomes ;nd comments which had been made by students and
'subject matter ‘experts. 7

Data Analysis Procedure:

Comments and recommendations from design experts were
recordéd ﬁpr each courseware section. They were analyéed

Ev
for their relevance to features which may not be visible to

’

students as well as for their relevance to problems, gaps,

or inconsistencies which hay have been overlooked during

previous evaluations.

COURSEWARE MANUAL EVALUATION
Evaluation of the coursewa}é’manuals was conducted with all

the participants.rSubject matter experts and design experts

»

]



.

evaluated the instructors version of the manual 1%%!5?!
uden

Appendix I), whiie'the learners evaluated the st
Expert evaluation

version of the manual (see Appendix J)
involved examihing the materials for content,lstructure and
N ' v

\ S
clarity while student manuals were-evaluated for clarity
All the participants were given a capy of the manuélfto read
/
7sked for

before their scheduled evaluation«session and were
crltlcisms as well as recommended changes. /

¥
|

P
i
!

—
>
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BART 4 - EVALUATION RESULTS ’

A. SUBJECT MATTER EXPERT REVIEW

The raw déta which was obtained through the subject matter
expert review can be found in Appendix K and Appendix L.
Appendix K presents SME questionnaire responses obtained
during the evaluation. Appendix L presents the comments and
fecommendatioﬁs of these experts. Note that the results in

both appendices are presehted for each section of the

‘courseware.

As previously outlined, the subject matte{ expert ?eview ‘
method was used to obtain feedLack on the content, =
instructional format, and technical quality of the
courseware. Accordinély, all the data collected_from subjecf
matter experts~is suﬁmarizeq below for each courseware

R : °
section. }

Introduction To Radioisotopes ,
Content:

' - \
1) The graphic illustration on slide six is incorrect. The

arrows which represent the alpha, beta, and gamma rays

£

should be illustrated in different lengtRs.

. -2) Slide seven whgdh is a graphic illustration of ionozing

radiation should be significantly simplified and four

directional electron arrows should be added to thg



: 10

illustration.

It was found that too much information was presented in-the
segment, Both graphic and narrative information should be
clarified and simplified in order to reduce the amount of

-

information presented in this segment. .
Iechnjc‘] :Q]]a]jt:!. ’

' ' : »
’ .

No criticisms.

e
}

|

| Isotofe Ipfqrmation

1) The raéiation source formula should be deleted from_ the
'seg@eht. |
2) The mathematical formula which is used to "calculéte'
effective half life" should bé included in the ségm;nt.
Format: -

.1) There was too ﬁuch informatiqn pfesented'in the segment.
2) All the text in this segment should be doubie spach to
facilitate reading. ‘
Technical Oualit

Color di#tortion was noticed on the text screens but this
may be attrlbuted to technical limitations yThe authoring 1
language used to program.the text did not reproduce itself

well on the color monitor.



Direct Check Method
contentz ‘

1) The instruction segment of this section does not:

1) Clarify that gloves must always be worn in.
llaboratories.
2) Clarify that the prébe has controls and not
components. A‘
// 3) Place enough“éﬁphasis on setting thqueter at Times
one. ' . '
4) Clarify that decontamination should be applied until
couﬁts are below permissible ldvels and not at
permissible leQels.
5) Clarify that audio counts and not scale counts are
“ f used to mea;ure rad;ation levels.

2) In the practice segment of this lesson, learners are told

~

that the probe should be held 3mm from the surface and that
it should not touch the surface. .This should be reduced to
one step since they both mean the same thing. | i
3) The remediation segment of this lesson does not
1) State that the probe should be turned on and set)at
Times 1 and that the probg should be-passed slowly.

2) Emphasize equally and clearly all the procedural
steps. )

4) No content inac@uracies were cited in }he test segment of

this lésson.

- g

b
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No significant problems were cited in the instruction,
remediation, and test .segments of this lesson. However, in
the practice segment, it was suggested that each question be

designed to address one procedural step at a time

v
:
“w

] 1]
Technical Quality:
.

In the instruction 'segment, the video image of the meter is

-

obstructed by a reflection of light. Also, a stronger source
of radiation should be used for the demonstration. No
prqblemb were cited in the practice,aremediation, or test

segments.

Swipe Check Mathod )
Content:’

1{ The instruction segment of this lesson should -
1) Specify that gloves must 5e removédqfollowinq;the
dismanteling of eéu%pqént. ) ) '

2) Show the technician s&iping a smaller area. He is

 shown swiping too large an area. .

3) Shqw'the technician swipe the filter paper from left

»

x/ﬂ#ﬂ~to right'when he is swiping. ' .

. 4) Include a demonstraticn of filling the vials with

<

scintillation fluid.

5)'C1arify and emphasize the process of marking vials.

2) In the practice segment of'Jhe lesson, the technician did



T

'1) The instructional segment is too long.

73

3) No .content inacuracles were found in the remediation or '

the test segments.

Instructional Format:

2) In the practicé segment, the step by step bfeakdown

should be more structured and the practice questions should

address ohehprocedurai step at a time.

3) No fprmat problems were cited in the remediation and test
segments. - . S L
Iechnical Quality: ;

, > 4

No criticisms

-Decoégliizj;ion Procedure s S

Content: ’ i - | .
1) In the’'instruction segment, the following inacuracies
were. founde: ' 1
1) The paper towel used to decontaminate should:not be
flipped over by the technician'during wiping. ' ’%"
2) The demonstration should also include applying soap
. directly to the workbench
3) Paper tow:?b-must be gentiy placed'andqnot thrown
into the dry waste container.

2) In the practice segment,“ marking the aréa 30cm larger

than the spill was not specified in the segment .

&
!

3) No content inaccuraci%g_were found in the remediation

segment.

4) In the test section, the following iﬁacuracies were



noted: ’ ) p

1) Mark,i;t{the area 30cm larger than the spill was, not

- specified.  This content inaccuracy could lead to’ ' \

-

improperly 'recognizing the procedures:

o

2) In the -last feedback text page of the test segmehﬁ,f

add "Frém outside of contaminated area towards the . &
y 3 ‘ . e
inside". :)

No problems were ¢ited in the instruction, remediation and
»y .

test segment. However, in the practice segment, it was

‘suggested that each pracgtice question address one procedural

step at a time. ‘ ' .

)’ . =
2 ' '
No criticisms on any segment of thg leésson

.

Body ‘Dacontamination Procedure’ . : : -

Content: T & ) 7 ‘<

Inaccuracies were only f&und‘{p the instruction segment. *° -

Pl

This segment should: ’

‘. ;- \ .
1) Demonstrate the five step procedure used to remove I - -

A 3
M . s » -

contaminated gloves. . -

2) Emphasize thaé;the hand which is not gontaminated .
2 / s ‘ ‘e
must be used to manipulate soap,water, and equipment?’ ’

3) Clarify that hands should not be swipe checked, \tliey"

should be rgwashéd two or three times.

o -

4) Stress that paper ‘towels should be gently placed

and not ‘thrown into the dry waste container..
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r

5) Emphasize.that ‘any case of body contami'n'aé!\on should
be immediately reported to a radiation, safety officer.
No criticigms - o , b .

~ - } : ,

‘*No'\cri.ttcisms ) - - 't N

B. INDIVIDUAL TESTING =~ , | -t
Y \J ! (/
As prev,iously outlined thlS evaluati/on methdd was used‘to

"

‘obtain‘t’sevéral ,types of feedback A summavy of results )
- ‘/ ‘ !

. pertaining to 1earner outcomes w1l}/‘f1rst be presented and )

discu}sed Results pertaining to 1earner. attitudes w1ll then
7

" be presen ed for ea{:h sectjlon of the courseware. ThlS

[ . ' hd

[ S , - s " t 4

+ includes attitudes towarcjs the :Lj?ructional de51gn and
f,ormat of the cqursewane,

its te 91(:3’1 quality, as"welf° as

i, ‘the ge.neral attitude/interest shown in each section.

o ‘,*«;}. o,

Raesults. R ' o . ) " . ..‘~ , | ‘ ’ «

|
,1) During the p):’ocess of learningnh the courseware,
Y -

i

‘questions pertaining to the Decon}amlnatidh Method.
. \ *
Specific courseware problems Wthh wer-e identifled wh:.le

'w 7 \°
" stude.nts were learnmg with the cburseware incltide: - ),.
” 4
~ ; Tﬂ"roper question structuring for question 3a in the
‘ - ' K T
) D rect Check Practice Segment, for questlon la and 1b

Of the Swipe Check Practice Segment, and for question

- ,stug:lents experienced the most difficu;Lty responding to ~
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2a and 4 .of the Deéﬁﬁtamination Practice Segment

2) Too much incidental info;mation was presented in the

¢

Swipe Check instruction segment.
2) After students had gone’through the courseware, marked
increases were foticed in t%éi;;overall knowledge of the
) :
fpf%cedures. However, a pattern of difficulty was evident .
'when students were required to identify the twelfth ste%fof
! the Diregct Check procedure. A specific couseware problem
identified in the analysis was the omission oﬁ,a practice

«

and gest question pertaining to- this step.

) Diseussion“: — ' - : " \

The @irst results were obtainzd py'lqoking at how students‘

. were performing on the practice and test questigns which are
embedded within the. courseware. nf'previously outlined,
‘tﬂ?se qyesﬂdons'relate diieétly to the lesson objectiges.
One of th;\purposes for monitering these responses was to

idenﬁif§ possiﬁﬁe\pattefns of difficulty during the learning

-
»
3

process...

’

Appendix N presents how students performed on the embedded ,
practice questions in each lesson-dnd Appendix 0] presents
how 'they performed on the embedded test questions in each

’lessont Notice that no test questions are included for' Body
Decontamination Procedures, This is necause body \
debontamination involves the removal‘of contaminated

clothing.as well as the washing bg contaminated skin

.
¢ ©



‘Prdcedure were correctly mastered on the posttest. When

. rsgarding the difficulty of these quest}ohs (see Appendix 1

surfaces These procedures are fairly straight forward and

\do not require the application of specialized steps. Thus,

the embedded practice questions in the Body Decontamlnatlon
1ésson were considered suffic1ent and embedded test

questions wefe not included.
“ , T P

.
o, s *

Thehscores reveal that students 'encountered the mqét’
difficulty when answering the practicq“?nd test'questiops
which pertafq to the DeEontdgénation Procedure. Notable
probiems included practice questigns 2.a, 3, aﬁa‘4. The
reason for incorre?tly answering queétion 2.a seems to be

due to having asked the learner to identify two §Eeps using o .

one question. There is no particularly evident reason for .

i

" incorrectly answering question 3- Queétion 4 was incorrectly

N -
answered due to incorrect question structuring and because

of improper presentation of the content during instruction.

’

2

|

Note, however, that all the steps of the Decontamination

v/

-3
b

students were asked to 'rate the éifficul;y of the qﬁestiong

related to the Decontamination‘procedure using the five

point scale, their reronses did not indicate any difficulty . .
(i.e. a“9.63 ﬁegn res#onse was calculated for thé‘praétice

questions and a 4.50 fesponse for the test questions). As

well, students did not make any comments-or\recommendations

Q).

~ n . -
. ' s . . ..
* " - .
R R . . -
. , . . L ’ \
- ~
0 . M
. ) . .
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« Appendix N also shows tﬁat students experienced soﬁe
difficulty with question 3a in the Direct Check Practice
‘Segment and question la and 1b of the Swipe Check Practice
;egment. All the steps relating to thesé questions howewer,

were correctly identified on the post test. &
) .

-

Figure 7 presents outdome scores:'of the learners after they
"« had gone through the.courseware. These results were obta'ined
by comparing how students pérfo;med on the pre-test and

post-test questionsqfor each of the lessons taught within

2

‘the courseware. As previousl& explained, these questions are

®

N

directly related to the terminal objectives of the

courseware. Responses to these questions were used to

1dent1fy any pattern of’ difficulty which may indicate

possible courseware limitations or problems in teaching of

[y

the procedures. ' i

't‘\ Figure 7. Student pre.and post test scores

\

. D CHECK [+ S CHECK DEGONTAM BODY D
STUDENT Pre Post Pre Post Pre Post Pre Post
1 0% 93% | 0% 100% | 0%  100% | 36%  100%
2 7% 100% 0% 100% 0% 100% | 0% 100%
3. 0% 100% 0% 100% | 0% 100% | 21%  100%
4 7% 93% 0% 100% 9% 100% | 7% 100%
5 0% 93% 0% 100% 0% 100% | 0% 100%
6 13% 93% 16% 100% | 36%  100% | 43% . 100%
7 7% 16% 100% | 18%  73% 14%  100%.
8 7% “ 8% 100% 0% 100% | 14%  100%-
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" proceddres. : >

Notice that on the postetest, all stddents showed 100%

mastery of the Swipe Check and Body Decontamination . /,ﬂ_J

procedures. Only one student did not achiéve mastery of °
Decontamination Procedures. Students appeared to have the
mostﬂprdbiem achieving mastery of the Direct Check Method.
In particular, the breakdown of scores for the pre and post
test of the Direct Check Lésson revealed that 5 out of the 8
students improperly carried out the twelfth step of the

Direct Check procedure (see Appendix R). Aside from this
' "

step, all students showed an excellent knowledge of the

v

-
©

The noticabLe'area of difficdlty (i.e., step twelve of the
Direct Check Method) §tipu1ates that a "decontaminated area
should be rechecked using the Swipe Check Method".

An apparant reason fot the poor performance involves the .-
omissiop of practice or test queStions which pertained td
the step. This type of oversight hampers the learners

ability to remember the step since no exercises are offered
to encourag its retention.

) o ‘
Learner Attitudes ' ’ °
The data which was ohtained on learners attitudes can be
found in Appendix P (Attitude Questionaire Results) and

Appendix O (Student Comments and Recommendations). Mean
|' ) 3

: Scores from the Student Attitude Questionnaire have also . y
\ . ®

been calculated and are provided in Table 1.
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Table 1

.

Mean Scores from the Student Attitude Que;t}onnaire

Al ' v

J

80.

.Question ’ Means-
| Introduction Section
1) Clarity of graphics 4,25 -
2) Clarity of information 4.50
‘ 3) Quantiﬁy of information u 2.88% -
'54) Length of instruction - i‘ 3.25%
5) Interest of segﬁent" .3.75
- ;
Radioisotope Informdtion Section ;
1) Clarity of instruction screens 4.38
a2)quantity of - 1nformﬁtlon 3.00%
3)1Man1pulatlon of coutrseware (ease of us?) 4,88
5) Interest of segment '1.58
Diregt Check Section
Instrubtioqa" | ; )

‘ 1) Clarity of information ¢ ' 4.88
2)_Cla;ity of deﬁonstration .. ‘4363‘
3)QAmoun£ of information | 2.63*
4) Length of instruction 3.50%*
5) Clarit§ of review . 4.88
6)" Interest of segment, > f4.38



.: Table 1 (cont'd)"

o

Question Means’
] Direct Check Section
Practice
) : 1) Clarity of instruction igréens ‘ l5:00\
i N ’ 2) CourseQare manipylation ;éasg of use)‘ 5;00‘
'3) Clarity of questions ' 4.88
4) Easiness of qués;ions-.. 4.38
. _g) Helpfulness- of ffeedback 4.63 | * o
6)' Interest of segmené 4.50 . ¢ o
"~ , Remediation | R
. ‘1) Clarity of information 5.00 ° ;& :
2) Amount of inform;tion - 3.38%
. . 3) Length of inforﬁation 5.00* '
§ 4) Helpfulness of feeé?ack s ¢ 4.50
Test - - ' . b
1)‘Clarity of instruction scréen; -4.88
2{ Courseware manipulétion (ease of usel . 5.00 )
.« . . 3) Basiness of ﬁest questions 4.8§
. 4) Helpfulnes§ of feedback 4.13
. 5) Interest of segment 4.25

~
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! x.
%T%ble 1 (SOntinued) \
f | °
j - -
; Questidn ‘ " \ Meahs
f‘ -
: Swipe Check Section
: Instruction ' .
i ' 1) éiarity of information 3;63
2) Clarity of demonstration 3.63
, 8) Amount of information 3.00*
4) Length‘of instruction g ' 3.50%*
5) Clarity of revigw ’v ) 4.88
6) Interest bf segment 4.63
| Pra?tgge n , )
5 &l) Clarity of instruction screens 4.63
5_‘ 2) Courseware manipulation (e%se of yse) 5.00 -
3)*Clarity of questions ‘ 3.38
4) Easiness'@f questions ) 3.88
5) Helgfulness of feedback » 4.25
%) Interest of segment ‘ 4.50
| Remediation
/j .E 1) Clér%ty of information .88 ,
. N 2) Amounﬁ of informatior} ‘4;63* ’
3)<}ength of information / 2.75%
4) Helpfulness of feedback 4:25‘
"Test ‘ - '
. '1) Cla;ity of instruction screens 4.63- a
. 2) ' 5.00 -

Courseware manipulation (ease of usF)



fable 1 (continueﬁ)

-, . . ."

Question Means
’
Swipé Check Section.
Test (cont'd) .
3) Easiﬁess of test questions 4.13
4) Helpfulness of feedback h 4,13
5% Interest of,segment 4.38
Decontamination Procedures Section
Instruction q &
1) Clarity of information Z.SHH
2)'Clarity of demonstration 4.38
3) Amount of information 3.38%*
4) ﬂength of instruction 2.88*
5) Clarity cf_reQiew 4.88 |
6) Interest of segmegt 4;63
Practice
1) Clarity of instruction screens 4.88
2) Coursewarg manipulation kease of use) 5;00
v 3) Ciarity of questions | o 4.88 ,
4)‘Easines§ of questions : 4,63 "
5) Helpfulness of feedback 4.35
6) Interest of segment ' S 5.50
'Remegiatidn /aj
1) Clarity of information - 5.00
:}
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Table 1 (continued)

‘84

- . .
Question . - Means
: , S
Decontamination Section
ﬁemediation (coﬂt'dr
2) Amount of information 2,88%
3) Length of information . . 3;25*
4) Helpfulness of feedback 4,13
Test ' ‘ ,
l)iClarity of instruction screens 4.75
2) Courseware magippkggion (ease of use) 500
3) Easiness of'testfauestions 4.50
4) Helpfulness of feedback 4.75
5) Interest of segment o 4.63

T

Body Decontamination Section -

Ingfruction {
- " '
» 1) Clarity of information f .o o

i

|
2) Clarity of demonstration

e

3) Amount of information

4) Lengtkgof insﬁ;uction f"i 0
5) Clafity of review ' : - s
* 6) Interest of segment .

Practice ' s/
e . f .

i .
1) Clarity of instruection screéns .-

2) Courseware manipulation (ease of use)



Table 1 (continued)

e %
Qﬁestibn . . | Means
. . o .
) ‘Body Decontamination Section a
. Practice (cont'd)
. 3) Clarity of questions ' 4.50
4) Easiness of questions ‘ . . 4.13 #
. 5) Helpfulness of feedback - 4.50
. 6) Interest of segment _ - 4.50 h
Remediation .&‘ |
1) élarity of information ) ' | 4.25
2) Amount éf information ~ , - ' “ “2.88; . 'b
3) Length of information ‘ l 2.50%*
4) Helpfulness‘of feedbaék ) 4.38
' ' ,
' ‘ ' General Attitude Section
1) Interest learning with Ivr . . 5.00
' 2) Easiﬁeés_of lessons T : : ;3{88] “
i 3) Interest of technician , , i ) - 325
4) Technical qualit; - ‘ . 4.00 :
s+ 5) Interest iq using key word check | 4,50
~ . 6) Content structure (easy to follow) o 4.88 ) ) ;
7) Ease in opefating the computer 5.00 )
.8) Clarity of mehu and option screens ‘ " 5.66“

r s

. Note: Mean scores for each question represent studé@ts

e

-

) J , | ' N M e I‘
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responses to a five point likert\scale. Scores followed by <t
a star (*) indicate that the ideal mean score is 3 and not 5.
7
The mean scores from the attitude questionnaire. indicate
that the overall attitude andlinterest concerning the ’
criteria of each courseware section was generally positive.
In particular, the responses to the general questions at the
end of the questionnaire indicate that learners found it
interesting to learn with. the use of interactive video aud.
had no problems operating the computer. They also found the4

use of the keyword word check fairly interesting and the

content structure was easy to follow. As weFfl, the menu and

‘option screens were considered clear. The technical quality

-

.of the courseware was found to be good. However, there was
* ¢

only borderline interest in the technician. This may be due

to the fact that many- of the,participagﬁj,ﬂé;e personally

acquainted with the technician. The lessons were not found

to be too easy or too difficult.

4

The particular data pertaining to each section of the
courseware has been summarized by the author. More
specifically, the author used results from both the Attitude
questionnaire and the comments/ recommendat}ons in order to
summarize students' attitudes towards the instructional
design and format of the courseware, the‘e?chnipal'quality,
aud the general interest/attitude of stude;ts in the

courseware section. Accordingly, these results are now '

. -ty A



presented. v

Introduction to Radioisotopes

Learner comments indicated. there was a lot of information

crammed into a short amount of time.

~ . ( ,

L/;gérner comments indicated ‘some of the graphics~were Rot

easily understandable. ' .

There was only borderline inteérest: in this section. -
\

Isoﬁgpe Information

There was some content confusion concerning the technical

-

haturé of the information presented in this segment (e.g. .

Ay

f S the terms MEV's, E means,’ effective half lives. and

Y

biological half lives) . Much of this confusion may’ be

attributed to the learners lack of exposure tp Biochemical
- . Tt

> " terminology.
!’ Computer text shou}d be double spgééd in order to . «

L4

fascilitate reading. This may be more 6f a teéchnical problém

since .the authoring language used to program the text did

. not reproduce itself well on a high résolution color écreqn,
1 Attitude/Interest : - ;

Attitudinél feedback concerﬁing the "tg ia'in this section

?




- segment to be a little long.

f/
. ' . 88
& was.generally positive. Attitudinal feedback concerning the
. . ' .
relevance of this-section was alscfﬁbsitivel However, . C
Yearners found the segment presentat{on‘to be bor;ngf
s ) ‘ c “ .

Direct Check-Method o : ;
: i ' - t
Overall, students attitudes towards the instructional design

and format of this section were positive. However, a number

.~

of issues were revealed from student comments. They include:

7
-/

.1) With respect to the instruction segment of this

lesson, some students mentioned that the isétopes which
‘ ' \
the p%ocedure is-used to detect should be strgssed.

This is an important point which must be considered for - -
- ” Al °
revision, * ,
. . R . -y ‘b‘
2) Some students mentioned that the test segment was a .
little long.- : ' Q - '
T ”» - ,
I ] i ] G ]“ - I .\ N
No criticisms. & e R ‘
General Attitude/Interest v o C. ;
’ : . Y ' Ce : .
Attitudinal feedback concerning the criteria in this section
"were .generally positive. Interest ih eacﬁisegment,o,% his , &

section was positive except learners;foqnd the inst{udtion"

- o

~ Ce

Swipe Check Method




-~}

1

\

. - \
1) With respect to the instruction segment of this section a

number of issues were'raf;ed by 1earﬁers. Thex includet?
1) The issue concerning the addressing of specific-
*isotopes &hich apply to the,pgocegure was also brought'’
up ﬂere: (See Issue 1 Direct Check vethod }nstruction)
2) Issues concerning the demonstration of filling
scintillation vials, as well as the the removal of

- LY

gloves following the dismantelling of equipgment were

Y .
mentioned but will not be developed here sinog they are
& . .
content issues and have already been addressed by
subject matter ekﬁerte#

v =
3) The issue concernlng the commands used to operate .

the sc1ntlllatlon counter were examined and %t ;as felt o,
*that it would not be appropriate to teach these
erocedures. This is due to the fact that scintillation
counters and their appropriate aperating procedurds

vary widel§ between makes and models.

4) In general, the presentation of:the content and
demonstgetion was a little\confusiﬁg and was also
®nsidéred too long. The confusion was mostly due to the

e

large number of steps involved in the swipe check
procedure. The length of the 1nstructlon could be remedbed
by spllttlng the instruction into two segments. One :
segment would deal with the laboratory steps and the
second would deal with the scintillation'counter;

2) With respect %o the praetice’segment, the questions

/ +presented were found to be somewhat confusing a\d‘difficult;




+« These\difficulties may be 6 attributed to‘the confusion
created in the instructiom segment, &s well as not having
'~ addressed one sgép with oné‘question. A nhmﬁer of the
questigns invblved askiﬁg thellearners f&r the next two ;
steps of the procedure. This approach éeems to have created
some confusion. Another problem involves the amount of
incidental information which was retained from instruction.
This incidental lea}ning caused much of_ the confusion in
attempting £o identify the first step of the procedure.
3)'With respect to the reméd@ation segment,‘itxwas felt that
1there was oo much inforﬁation and that this information’ was
not very clear. One possible means of correéting this would
be to presedt the remedial information in a briefer point
form version.
T ] : ]D ]-I e ) .
No criticisms

{t\de / ]
~Attitudina; feedback concerning the criteria in this'section
were all positive. The instruct?on segment, the practice
segment, and the test segment were found to be fairly.
interesting. The remediation segment was considered to be

<

helpful. ’

Dacontamination Procedures .
Instructional Design and Format:
Aﬁﬂ) With respect to the instruction segment of this lesson, a
et -

. ' . -
number of tontent issues were revealed from learner . ’
<

\ .
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-

comments. Tﬁese iSSues'conce;n marking 30 cm larger than a

spill, tﬁ; demonstration of marking procedures, as well as .
the'&emonstration of cleaning an area from the outside '
towards the inside of a spill in the review .section. These

issues will not be discussed here since tHey are content

issues and have already been addressed by subj?ct matter

experts. : , ( —

2) Learners commentsg revealed that in the practice segment, -

there was some confusion in answering question four. This
» . ce '

was primarily due to inconsistent structure of the practice

question. : oo

3) Learner comments also indicated a problem with the test
segment of this lesson. The voice-over ﬁsed;in this segment

failed to mention that a contaminated areéa §hould be marked

30 em larger than the spill.-This issue will not be

’ a

developed here since they are content,issues and have

already been addressed by subject matter experts.

A
T' hni ] Qualit - ) g},
No criticism  /
General Attitude/Intedrest ’ .

Attitudinal’feedback concerning the criteria -in this section

was generally positive.

.9

Body Decontamination Procedure ’ - ,
I ! !Q ] E d i.E : ' ] a

1) Learners comments revealed a number of content problems

.in the instruction ‘segment. Issues concerning how to carry

- L.
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out decontamination with,cohtaminated hands, as well as the

correct;removal'of’contaminated cléthing. and gloves were

raised. These issues will not be developed here since they

are content issues and have. already been addressed by
- . \ ,

subject matter experts.

‘ l

4 2) In~tpe practice segment of this -lesson, the

. > . ’ N »
appropriateness of the practice questions was#raised by sorfe

learners. This was primarily due to inconsistent structure
. —

of some of the questions. .
3} The' remediation segment.was thought to be somewhat long.

One possible means: of correctlng this 'would be to present

the remedial information in a briefer point form version.

. ¥ )
1 L

Technical Quality:
No criticisms
General Attitude/ Interest

Attitudinal feedback concerning the criteria in the
. ’ \ . N v Y
instruction segment was. generally positive except learners

did not find the segment interesting. Attitudinal.feedback,
concerning the criteria in the practice section were all

positive. The remediation segment was considered helpful,

i -

o r

Id

»

C. COURSEWARE MANUAL EVALUATION RESULTS L

A number of recommendations for changes were suggested by
both learners and experts. The revised version of the

Instructors Manual can be found in Appendix I and.the

———

_revéifd ver51on of the Student Manual can be found in

Appéndix J.

4+

at
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The changes which were suggested by learners-for the Learner

'Manual include:

. 1) On page 3 in the introduction section, the word caused

should be changed’ to originate. -

2) On page 3, the words high and low energy shou}d be
chanéedﬂto high and-low level. "

3) On page 6, the word "enter" should be changed to the ‘word

Y
v 0

A
"typell .
4) On page 7, the viewing matrix was confuslng to some "

learners. One suggestion was to have students input into the

' courseware the isotope of interest and have the.courseware

recommend the segments which should'be viewed.
5) On page 7, it was also recomended that letters

representing not requixed (NR),; required (R), amnd optional

"(0) be used to ideptiﬁy the important séctions.

6) On page 7, it was suggested that the example describing

how to 'use the matrix be located directly below it.
! 2

J

The changes which were suggested for the Instructor's Manual

“include:

1) On page 6, it was found that the cybernetic model

illustrating. the'structure of the courseware was somewhat

' éohfusing and should be repldced by a simpler flow-chart.

L3

2) bn page 9, it was récomended that letters reﬁpesehting

not required (NR), required (R), and optional (0) be used,;of

2

identif§ the important sections.,  ©
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3) On page 9, it was suggested that the example describing.

how to Gse the matrix be located directly below it.
‘ | . B
.D. DESIGN EXPERT REVIEW
.The;process,of uéing desigh e#perts to evaluate the - . B
courseware was very interestihg since the type’of
.informatién collected from the two partibipants were quite
different. Tﬁe ingtrucpional design expert examined the'
courseware in a tradipional fashion. Taking into
cénsideration student 'and subjeci matter expert data, she
examined the courseware in terms of oggectives, sequenée,
strategy and evaluation schemes. . . o
4 '
The'iﬁte:aétivé_vﬁdeo designer 05 the other 'hand evaluated

PRI,

the courseware from the perspectiye of "How would I have ‘u
:designed this material". Altﬁough the type of information '
varied due to the two differing perspectives, they did serve

to complement each other..

L

s

The data which was obtained tprough'the design expert review

can be found in Appendix M. Since no formal questionnaires

L]

were given to these’%xperts, data includes the comments and

recommendations of the design’ experts.’ k

4 i ' ‘ ’ . ) )
Since this evaluation method was used to obtain feedbackqgn

the instructiddal~format‘and design of the courseware as - ' &

- , L °
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.Technical Ouality

well as its technical quality, all the data collected from

these experts has been summarized accordingly for each‘

.

'section_of tthe courseware.

L

B
3 c

Introdiction to Radioisotopes:

| g}

1) The'narration used in the segment was not appropriafely

No commént - .

Isotope Information:

’

ébmé difficulty'was expe;iénced in attempting to explain to
ﬁne designers that:this section was not/meant to be

instruectional, rather it was purely informational. Whatever
the case, they reéomménded that the information in this
segment should not be presénted in oint form. It should be
presehted in a practical way using full sentences and |

practical english.

No comment

Instrdctional Sections
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o Note that the following results pertain to each-of the

couseware sections which are instructional . This includes

the- lessons on the Direct Check, Swipe Check,

Decontamination, and Body Decdntamination Procedures . .

L 1) wWith respect to the instruction segment\éf each lesson:
/ o N )
’ 1) The narration and introduction visuals were not

-

adequately sequenced. ‘ .
- 2) It was suggested by one expert that the principles

of the procedures be discussed in the introduction

”

segment. . . o R ¥

3) The instructional segmenfs were too long. This could

be remedied by breaking the instrﬁ two or

three separate segments.

b » 4) One expert suggested that/the content bejfig presented

during instruction shiould be reinfo ﬁith cartoons or

graphics.'

“o~ 2) With respect to the praftice segments of eaéh lesson, a

controversial design issue involved whether or not to

d%rectl& remediate responses to préctige questions. One

design exﬁert recommended‘that each incorrect response’q&~

should be i%mediatléy rémeéia}ed. He felt that without this -

‘ ' . strategy learners ranvthe';iék of not remembering whicp ‘ ’ -

steps were incofrectly answered., A further suggéstion

involved the further de&elopment,of the heip opéion to be

L used téassist in the answering of practice questions.

© ‘ 3) As for the remediation-segmenfs, it was suggésted that ? .
, |

J




@

1 4
the remediation segment bé’presented in point form.

4) For the test segments, the important issue raised

s it
involved the risk’ of learners retaining the improperly

- - N . prag l )
conductéd s¥eps which are demonstrated.® |

I ] [} ] Q J L) I 5 -
= - .
There was some criticism of the technician who was used to ’

.

present the content in the instruction segments. It was
suggested tHat a real actor be used ahid that the script be

¢

read. from a telepromptor.

4

2 °
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The revisions suggested in this chapter includes a list of

recommended changps which should be: made to the courseware

in order to improve 1ts instructlonal effectlveness. All of

o*

the recommended changes were generated from the formatlve

evaluation which was conducted on the prototype.

!
i

-

The ?evisioné will be discussed under two seperate headings:
1) content revisions and 2)‘presentation revisions. Content
revieions include changes which effect the content of the
courseware. Présen?ation revisions iPclude changes which

effect the\presentation of the content and instruction (e.g.

the instructional.design, format, and technical quality of .

< Q

the coursewdre) .

‘ - . ‘

A. CONTENT REVISIONS »

-~ Introduction to Radioisotopes.

Slides six arid séven of the introdﬁction seément must be

changed in order to correctly illustrate the dlfferent '

radiation potential of fghloisotopes as well as to simplify

-

the visual repnesentatlon of the 1on121ng process.

»

Isotope Information . ‘ _ .
4 . r
ation sourte formula -

. Content. Experts suggested that the radiation sour

which is presented in the segment should be deleted. In its

place, the formula used to calculate the effective half life
of*a radioiedtope’shduld be included and exﬁlained. )

-

“
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Direct Check Method

.

‘-

1) Thdis segment shoﬁid be videotaped inside of a

A fumehood and not in a typical laboratbry setting.

2) Strress that rubber gloves must always be worn in

laboratoriesl ) .
3) Clarify that the guiger muller pfobe'has two sets of
controls and not components:

:4f Clearl& explain the'pr6ce§; of setﬁ&ng the guige;
muller probe to "times one" in order/to.detect the

’ - X

presence of radioi‘sotopés'. i ’ ‘ : r ¥
5) Indicate’ that a contaminated area should be

. decontaminated until radiation counts are below .
permissible levels and not until radiation counts are
at permissible levels .. “
6) Clarify that when the guiger muiler probe is being

used to detect the presence of radiation that audio

. counts and not Scale counts are to be used as the

-
s

measure.
Ihe Practite Segment -

The:three step meﬁhod uged to éxplain how_to correctly

pass the probe ove} a contaminated area éﬁould be .

‘reduced to two steps. Stép 2 which states to hold the

probe 3mm from a contaminated surface and step 3 which
. states not to let the pfobé make contact with a

contaminated surface both accomplish the same ends.

They can therefore.be reduced to one step.

.

-
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The Remediation Segment )
1) The proéess of setging the guiger muller p}obe at
° o times one should be clearly emphasized.
2) The process of passing the probe sl;wly over a
contaminated area should be mentioned during

] -~

remediation.

. R N . o

No. content revisions in this segment

8wipe Checkwhéthod

- The Instruction Segment ‘ ‘ ,
1) The dismantling of the experimental equipment

should not be inciuded in thié segment.Herver, mention
that gloves should be changed after dismantling.

2) During the demonstration\of the swiping technique,
the swiping process should be limited to an area of
approximately 200 to 400cm2.Theitechnician 'should

stress the zig-zag motion when swiping and he should
' t

e

. , not swipe too long.

Y

3) Filling the scintillation vial with scintillation

LxY

fluid should be demonstrated in the segment.
4) The process and reasons for individually marking

’

vials should be clarified. ’
The process of marking the vials must be mentioned

during tﬁe Rractice seg?ent._ ' 0

P2l
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4

Ngﬂcontent revision required in this §Egment.

. o s . o= " ' ot . <
Ihe Test Segment .
. ) : . . .
a - No content revisions required in this segment e
¢ - e -
Decontamination Procedures . : ¢ . LT
AEY ‘ P o T T -
] . e S . . . » . "

]
»

1) In the present demonstratlon the technician. flips
!

the paper towel over. while he is decontaminating the
“Wn

work bench. During decontaminati'on, paper fowels should

never be flipped .over, they should be replaced with®

another dry towel. ‘T “ - 13 '
. - t. . ~ .‘- i .
- 2) Decontaminating a contaminated area by applying the coe
o ' e ) . 4 v ) -7
~cleaning solbtion directly to ‘the workbench (rather °, . .

-

than sp}eadlng on a towel) should also be demonstrated.

. . 3) The process of marking a contaminated area 30cm £

3 .

larger than the spill should be further expla;ned‘and' .

3

W

demonstrated in the segment

v

4) It should be stressed that paper towels used during

decontamination should be placed."gently" into waste

£ I3 . 4

containers. | e N o
M o ‘.

No content revisions forsthis segment” ) N
}I . f . ‘ . ' ‘, ‘ | “’ r’. -
il ‘ ' . ‘ ¢ A . " s v

The process of cleaning a cdptaminated area from the .
outside parametér in towards the inside should be

clearly demonstrated. - e : .

,



-

.
. .

The process of marking a contaminated area 30cm larger

EY . , :
- A “than the spill should be included in the segments.
‘ . ‘ ~ . X ’ / - .
A . ! ‘ . ‘ ‘
Body Decontamination Procedures
Ibe“lnst:’nct fon Segment ‘ ' )
) . . e
. ' 1) The five step procedure used tb remove contaminated
T i gloves should be explained and demonstrated in the
v . segment. ) //,
e - . 2) It should be emphasized that once an individuals

“hand has Secome coptéminatea,oall mgnipulation of tools
and equipment must Sd’carried qut uéing the B
;w uncontaminated bénd.‘ - '
N " - ¢ 3) It should b‘\st{essed,thaﬁ decontaminated body
. o surfaces‘aré not to be swige checked, rather they are
té_be thoroughly washed two or threg times to ensure

decontamination.

. Lt N 4) It should bé'stressed that any casé'of body
Zyi ) coptamination must be reported to a radiat?on safet?ﬂ
- .officer. o | .
. . A .
. . 5) It should bélstressed that paper towels used during
IR - !' Qecogtéﬁinatipﬁ should be plaﬁgg géntly'into a wgste

container rather than thrown.

No content revisions for this segment
) . ' M . .
‘ \

.

M » t '
* . 14
| . No content revisions for'this segment
| .
" . ¥ : . L% o

/ v
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o &

Ihe_iesz_s_ggment

No content rekisions for this segment

-

i

' B, PRESENTATIONQREVISIONS
{

Courseware Start-Up /

» ’ L3 .
A sub-routine, should be programmed within the software. This.
3 . .
would 1) allow learners to.choose their isotope of interest

from a menu and 2) generéte textually the sections of the

)

courseware which should Be viewed.
L

Discussion Cy

This strategy would eliminate the need for the viewing '
matrix located in the student manual which seems to have
? created some cénfﬁsion.for a fewjlearne:s. .
? ]
Introduction to Radioisotopes.

‘B : ] \ ‘ ) .

e

,{) éimplify both the visual‘and narrgtive information
presented in the segment. For exa@ple, graphics c?uld be
simplified by changing abbrevia;ed terms to full words,(i.e:
neutron, proton, Rucleus) yhich.would facilitate their
comprehension. o o ‘

2) Narrative information should al;o be desigpéd in such a
way as to support and reinforce eac% &raph{c. Special.

3

- .atﬁention should be given to the sequenclng of narrative

3

information .for each individual visual. .

Loy



Discussion -

!

There was concensus between all three gvaluation groups that
this introduction segment was ‘generally unclear.

Accordingly, the above revisions have been recommended. ¢ '
- ‘Jﬂ/”/ | “ ]

- .
/ '
Isotope Information .

Revisions
1) An updatable database should be included within the

courseware. ™ ¢

2) Some practical revisions wefe suggested by the design

T experts. They include: ™ R

1) double spacing all the text to facilitate reading
2) presenting the_information in practical english and’

using full sentences instead of the-point form as is

presently the case. :
L ¥

Discussion » ; .

While content” experts enjoyed the overall rationale of the

segment, the first revision (i.e..having an updatable data

base within the courseware) was suggésted‘to'ailow the

parameters of the courseware to be easily expanded.

LS

Content experts also egéressed slight reservations
concerning the aﬁount of information presénted in this
section .and design;experts ekpfessed concern about its
presentation. According}x, the sec;nd revision has been
recoﬁmended. Nope thép‘leafnerg expressed no problem qith

the amopnt-of information but a few Learners'expresséd some



. experts), it is difficult to suggest ways of improving the

‘The Instructional Sectiens/ Lessons

"
confusion concerning the clarity of the content. However,

much of this may be attributed to their lack of exposure tg
bi?chemical terminology.

¥
A number of attitndes expressed by thé learners suggest that
further improyements for this section could be helped by a
further examination of theoretical issues. For example, a

significant learner attitude was that the segment was found

to be somewhat boring. Aside from practical recommendations

i

for formatting the information }such'as those made by design

segment so that it is stimulating and less boring without
further research. This would ‘involve researching a
hypothe81s concerning the formulation of guidelines for

effectively integrating text within interactive video

\

coursewvare.

A telling comment mentioned by one of the learners stated

her dissapointment that the segment did not have any
voiceover, narration which ‘therefore forced her to read. It

N

may be useful, therefore, to also examine the types of .

[}
a

expectations possessed by individuals using interactive . ' L

video courseware and the effects that long segments“bf

purely text.based information may have on these attitudes. -

L

»

The revisions and discussions which follow: apply to all four

v
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instructional sections. This includes the Direct Check,

Swipe Qgeck, Decontamination, and Body Decontamination

sectiong.
~

1) The Introduction of each Section

B_exiaigna‘

Design this segment as more of an advanced organizer rather

AY

than simply as an informational introduction. This could be
- .easily -accomplished by outlining in more detail the content /’
which will be discussed and by presenting this through

'tightly sequenced narration and yideo segments. If deaired,

the content could be further emphasized by overlaying

textual information. ’

Discussion

Tnis revision was prompted by another suggestion puf forward

by tne design experts{ Their suggestion involved the

possibility of discussing the princiéles.of the particular
procedure during the introduction of each.inetrnctional ,
segment: Although this is a valid recommendation, the |

evaluation had revealed that the fearners successfully -
achieved the coursewares objectives w1thout this type oﬁ\
attention. Since this is the case, there may not be any

justifiable'reason'to discuss a procedures principles if

learners are already correctly retaining the procedural
steps. This issue may be further clarified by examining long
term recall of.the content by the learners which may,

determine the need to include the instruction of princiﬁles



[4
s

.

. M“*—E\

"within the courseware.
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1

A better alternative would be to simply tighten up the
introduction segment. ‘This could be accomplished b§ carrying

out the recommended revision.

2) The Instruction Segment
B ‘ (]

1) Use, voice-over narration instead of using the Kgtor to

narrate. : .fj

2) Name the isotopes which are detected by a specific

procedure'during the instruction and demonstration.
Implement this revisibh witﬁ_paution (see discussion for
details) °

Discussion

Revisions to the instruction segments were suggested by both
students and design experts. The largest complaint involved -
the lenéth of the segments as well as the améunt of
incidental infofmation which was presented. Both of these *
concerns would be effective}y resolved through the”

implementation of the first revision.

t
x

A further revision was suggested by the sfudents‘and

~ involvéd naming the isotopes which are detected by a..

specific érocedure durihg the instruction and demonstration.
Although this is'é legitimate request, the recommendation
should be followed up witp cautdon. If, after viéwing the
revised courseware, it is decided to‘d;stribupe the finished

product outside of the university, then identifying isotopes

i,
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Py

within the courseware is not recommended since the kinds and

‘numbers vary extensively. However, if'the finished

courseware will definitely be used exclusively by Concordia
' -

University then mentioning the 1sotopes which are used

within the university is|possible and the implementation of

)

revision two is recommended.

. ¢ N

3) Thae Review of Instruction -

Revision 3

Eliminate the five second pause between the instruction
ségment and the review segment. )

Discussion

It was recomﬁended by thg learneré that there shoulp not be
any pause between the instruction segment and the reQiew '
segment. A conscious decision had been made to leave a five
second pause between the two segments. Tﬁis had been done in.
order to determine whether learners would prefer a small
amount of time to pondér the content which Had been

presented in the instruction. In the-end learners reacted to

this pause with impatience and preferred that the review be

immediately presented.

/
— /
4) Practice Segments . C
3 ) -
- ‘ - h . / //
1) Each practice question should focus on one procedural
step at a time . . o

/

2) Include cues immediately following an inéorreét‘reSponse.

e ! »




. / . . - L, ‘ . 109

or a rsﬁed;al option which identifies incorrect responses.

3) If'fhe necessary resources become available, the help
optié; could be desigjed to offer assistance in answering
ptactice questions.

Discussion . -

The first reyisiod was suggested by both learners and
subject matter experts éndris the most importént re;ision
for this segment. It w§s,prdﬁpted)by the unnecésary
confusion ihat‘was cregfed by the process of asking’leArners

to identify two or three procedural steps through .one

question.

P -
~

The second Fevi;ion was prompted by the concern that
improperly Ansﬁered fzsponses would not be remembered4Py the
time the prgétice segmenﬁ was completed. As it stands,
practice ;éspénses are remediated with model answers and a
'summary/éemediation which explains how many incorrect

-

.
responses were given.
/
0y / -

/ -
/ .

A}ﬁhough the segment was designed to enc&urage learners to
;éerbélize the procedural steps, there is validity 'in the
"recommendation t?at improperly answered practice questions
be ide;tified further than through model aﬁswers and
‘remedial suﬁmary. The suggesﬁionlwas made. that cues bg given |

immediately fbllowing an’ incorrect response.

However, since it is felt that the model answers already
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.courseware,
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accomplish this end, another option is also suggested. This
option involves the implementation of a textual o@erview
which could be presented along with the remedial summary.
The‘overview’would textu#&ly present each step of the

ﬁrocedure. The steps which were incorrectly answered could

' then be outlined in a different cplorl This strategy would

not only identify incorrect responses but would also serve

as a further source of content review.

One design . expert aiso suggested that the help option

included in the cour;ewqge be designed to offer agsistance

in answe;ing practice queséion; and ‘that it not simply'be o
used as a means of stopping or exiting tiKk program. From an
instructional pérspecti&e this revisign is quite valid.
However, in practical terms thé redesign and reprogramming

of thi; option may not be possible with the limited budget

which has been allocated to the project. If the monies and

energies do somehow become available, the implementation of

o3

this—eption would\enly help further the -effectiveness of the .

* et

<

5) Remediation Segments . ¢

' Revisions

The procedural steps should be presented in brief point form
utilizing voiceover narration. Speciai éttention should be -
given to emphasizing each procedural step equally. .

Discussion
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‘ |

All three evaluation groups. suggested that' the remédiation
segments were too long. 53: is therefore suggé;te that the
procedural steps be presented in brief point fo m utiljﬁing
voiceover narration. This could be do}'xe along t/he‘same lines

i

as the review segments. .
. . A

The recommen_c{ation that speciai attention be p}aid to
emphasizing each procedural step,equall\y wasjﬁ éhgéested by
the subject matter experts. This problem was evident in the
prototype and is large'ly due to. inconsist/éncies;. encountered

t

when the content was presented’by the technician and when

" the content’ wgs presented through narration. This problem

should be easily avoided if voiceover narration is used

throuéhout the cour'sewa're. - -
| * ~ ‘

6) _Tast Sagments ) -

Revisiops : o

"1) The segment should allow the learners to stop the test

G . . ' i
segment and access the response page as soon as the

‘incor'rect step is-r'ecognized. This could be easi‘ly.
® f /

accomplished by providing a key to be pressed once the

incorrect step is recognized - , e

Di .

Learners strongly recommended that the testing segments-be

shortened. This problem could be ;emedied in either of two
ways. The, first'optioh #nvolves re-editing the segment using

quicker cuts and shorter -wideo shots to demonstrate ‘the



-

. \
steps. Thelproblem with this option is that if the video C

[ .
_segments are reduced in length, there is a risk that the

learners will retain incomplete or a shorter version of the

procedures.

-

A better solution would be_to implement the: first revision

[}

given above. This option would allow ie@rners to decide -

. s
whether they wish to view the entire test segment or whether
. ; p
/7 - &
to work'through it at a slightly quicker pace.
. - .

i . . .
° ,

7) All Segments

/

Revisions

Voice-over narration, with special attention devoted to
/ -

¢

closely séquencing th% content with the visual images should

. be used throughout the courseware.
Dj.s.c;ussm? , A
This revision will offer -more control over the length of the g
ségmgnts as well as to tﬁe contiﬁuity,of the content.

Voiceover narration should also significantly reduq? the

amount of incidental information bfesenped in fhe courseware

which created §ome difficulties‘for a numﬁe£ of ieafne&s.

since’the overall budget of the coursewari;did not allow for

the use of an experienced éctor, script writter or

telepromp?er during production, the use of'voiFe—over

narration would also help to correét iﬁe criticism which

related to the use of a technician as a talent.s  °©
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- Although the preparation and application of foémative

‘evaluation on interactive video can be quite time consuming.

There 'is no doubt that these strategies yield an enormous

amount of valuabLéq;nforma;;gn. Withdn the context of
o R 5‘? M .
interactive video productigggi};here are so many facets of
SE

_ the courseware to bé considered (especially for first tiﬁe

producers) that formative evaluation should be conducted if ,

-~
at all possible. ‘

C. CLOSING REMARKS ' - s

Even though the production and. evaluation of the
radioisotope coursewa;e‘took over two and a half years to
complete. Thé pfototypeihas éeFved‘as a foundation upon °
which“numeroué individualgland'projects have benefited.

L g . ——

. , 4

Throughout the projects development, a number of graduate

students have received valuable feedback and experience
concerning the production of interactive video courseware.
The application of formative evaluation has also introduced

\
many individuals to the implementation\of these strategies
w

v

-

Sihﬁe the completion of this evaluétion, suggested revisions

'haye,been incorporated within the second version of the

courseware which waé‘Efessed to a videodisc. Initial results
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of the videodisc evaluation have been so successful ‘that the

Chemistry deﬁartment plans to implement the courseware
. within their curriculum as of september 1988.

N
The revised courseware is also presgntlY‘being used’to
conduct  xggedrch on the effects of vdrying ?eview strategies
on learning. The results of this research is expected to be
published later this year. Both versions of the caurseware

"

have also been presented at numerous conferences and to date
\ AN v
two articles pertaining to the courseware have been

published in educational journals. > )

¥

’}“p |
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Introduction to Radjoisotopes

¢

Isotope Information

-

Direct Check ( instruction )
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FACTUAL CORRECTNESS OF THE CONTENT
Criteria applies to the factual correctness of the information presented in
the segment. . Al

FACTUAL CORRECTNE ’
Criteria applies to the factual correctness of the procedures WhICh are
demonstrated in the segment.

EACTUAL CORRECTNESS OF THE VISUALS
Criteria applies to the factual correctness of the graphic
representations which are presented in the segment.

APPROPRIATENESS OF THE VOCABULARY .

Criteria applies to the appropriateness of the vocabulary used in
relation to the audience for whom the courseware was desogned

QUANTITY OF INFQRMATIQN

Criteria applies to the amount of information presented in relationto -
- the ability of the audience for whom the courseware was designed.

.
Criteria applies to the clarity or the ease experienced in understandmg
the information presented in the segment.

IFFICULTY LEVEL OF TH T ‘
Criteria applies to the level of difficulty of the questions presented in
the segment.

ANSWERABILITY OF THE QUESTIONS

Criteria applies to whether questions which are presented in the
courseware are answerable on the basis of the instruction given.

BECOGNIZABILITY OF INCORRECT PROCEDURES

Criteria applies to whether improperly conducted steps in the testing
segment are clearly recognizable.

FOCUS OF ATTENTION

Criteria applies to whether improperly conducted steps in the testing
segments focus a learners attention to mistakes which are commonly
made during the application of the procedure.

CORRECTNESS OF FEEDBACK

Criteria applies to the factual.correctness of the feedback screens
presented in the testing segments

i
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DIRECT CHECK METHOD
PROCEDURAL CHECKLIST

§
1) In order to detect the presence of High Level Radioisotopes, what
; ) . is the name of the Contamination Assesment Procedure which
should be applied ?

Answer: - -

2) Can you pick out the equipment which would be necessary to carry
out this procedure ?

-

_ 2.A) Guiger Probe ____ | ,
¢ , 2.B) Chalk ___ |
3) Can you demonstrate the steps of the procedure ?
- _ Correct Incorrect:

3.1) The Guiger Muller probe
is turned on. J—— S

3.2) The sensitivity level is ‘
' set at times pne. e —

3.3) The probe is passed over.
" anareawhere there is
no contamination to
obtain a background
radiation count. | - e

To obtain a reliable
reading the probe ' :
should be:
3.4) Passed slowly over
~ theareabeing monitored. -+ -eme-mm eeeeee-

\ v
=X e ) - )
l

§



o

3.5)

3.6)
3.7)

3.8)
3.9)
3.10)

3.11)

3.12)

~ Correct

The probe should be

kept approx 3cm or 1/8

from the area being

monitored. e

The probe should not -

make contact wjth the

surface. @~ 00000 eemeee
|

The probe is passed over

an area where there is

suspected contamination. e

If area counts are higher

then background levels: ~  --------
The contaminated area

is marked with achak. -

Decontamination ..
procedures are applied. ~  --=-=---

The area is then
rechecked with the
Direct Check method & = --------

The Swipe Check Method. e

Incorrect

142



«

SWIPE CHECK METHOD o~
PROCEDURAL CHECKLIST _

¢1) In order to detect the presénce of High Level Radioisotopes, what
is the name of the Contammatlon Assesment Procedure which
should be applled ? -~

Answer:

- |
2) Can you pick out the equnpment which would be necessary to carry
out this procedure ? :

LY

A -

J 2.A) Filter Paper ___ :, : 2.b) Marker .
| 2.B) Ethanol __ ~ 2H) Rack_.l_ -
=~ 2.0)Thongs ___ N . 2. Scintillaion Counter __
V "éfb';'ecintinatiori 0;4 s . 2J)RSP Manual _
2.E) Scintillat{en Fluid ___ S » 2.K)Record Book __
2 FjVial __ o | L//]
e ‘ s

3) Can you demonstrats he steps of the procedure ?

©

- ! o - Correct " Incorrect

5
I

3.1) Fnlterpaperlsgnpped :
*With thongs o “ S S

3.2) " The filter paper is wet , . _ .
. wi)h a solution of ethanol. ~. - - " eeeem -

o



, 3.3)

kS - 3-4)

.
?’. *,

|

£

|

|

§

]

‘ ‘ 3.6) The vial is marked,
3.7)  The vial js placed in
-arack. . <
Q t
N . 3.8) The rack is placedin a
scintillation counter.
g 3.9) Areacounts are measured.
. . g
k 3.10) Obtained results are
& recorded in a record book.
I
: ) 3.11) Obtained results are
\ " compared,to permissible
’ levels.
; 7 . ‘
- 3.12) Ifobtained results arg higher
i T - than permissible'levels, then
* decontamination procedures
é are applied.
. S v

} 3.5)

o 3.13)
;_,\ ‘l' 4

An area of approximately
200 - 400 cm* is swiped.

The filter paper is placed
in a scintillation vial. ~

Scintillation fluid is placed
in the vial.

Following decontamination,
the area is then rechecked

with the Swipe Check

Method.
O

$

Correct

-

——————--

e

_—

Incorrect

o —————

————————

---------
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DECONTAMINATION PROCEDURES
PROCEDURAL CHECKLIST ,

1

1) If contamination is detected following the application of
contamination assesment, which procedures should then be
applied ? .

Answer:

»

’ 2) Can you pi)ck out the equipment which would be necessary to carry .
out this procedure ? ) /

2.A) Paper Towels ____ 2.C) Cleaning Solution ___
: ey ,

:_k__ _ ) , , (ZTB) Cha'k___:_ :’ 2,D) Dl’y WaSte Cont —

'

3) Can you-demonstrate the steps of the procedure ?

- ’ ] . Correct Incorrect
3.1)  When contaminatjon is
detected,an area six
inches larger then the
¢ contaminated area is ' -
- marked with a chalk. L e e

3.2) A paperftowel is wet .
with a cleaning solution.  —meeeeem el

3.3) The contaminated area
'is then wiped from the
outside parameters in St
' towards theinside. - meeemns

Y

34) The paper towel is _ _
disposed as dry waste. - o




Correct - Incorrect

The area is rechecked
with the Swipe Check
method. @ e e

If contamination is again
found decontamination

_procedures are reapplied. - e

®

LN



BQDY DESONTAMINATION PROCEDURES
PROCEDURAL CHECKLIST

1) If during an experiment you should accidentally spill .
radioisotopes on yourself which procedure should you ther

- apply ?

Answer:

,

2) Can you pick out the equipment which would be necessary to carry
out this procedure. ?

2 A) Paper Towels 2.C) Mild Soap

2.B)Water_\_\7_ ' 2.D) Dry Waste Cont___

3) What shouild you do if isotopes aré‘spilled on your laboratory coat
or street clothes ?

Correct Incorrect '

3.1) If isotopediare spilled
on laboratory coats or
"street clothes, they must
be immediately removed. =~ -------- memee

3.2) Contaminated clothing are
disposed as dry waste. ~ ------ S

( What should you do if isotopes are spilled on skin surfaces? )
If isotopes are spilled onto skin surfaces they should be
decontaminated by:

-

3.3)° Wetting with water. U ——

3.4) Generously washing with

a mild non-abrasive soap. @ ---=---- C emeemens
L e— ) ) “



3.5)
3.6)

3.7)

3.8)

3.9)

Rinsing wéll with water.
' Drying with paper towels.

Discard paper towels as
dry waste.

Recheck skin surfaces
with the Swipe Check
Method. ’

If contamination 'is still
_detected, reapply-body

Correct

Incorrect

.-
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STUDENT FEEDBACK QUESTIONAIRE

Name: [~ \ . - ,
X —
Age: *.

Sex:

Educational Status:
Undergraduate Student Which Year "~ ,

Graduate Student '. Which Year

The Questionaire Is to be filled out by circling the number -
 which best indicates your response to the question. If you
“have any comments pertaining to the courseware, please
feel free to report them to the observer. ‘



STUDENT QUESTIONAIRE

ot \ ‘ ‘ .
NTRODUC: . '
a .

!

’ | 1) The information presented in this segment was

"Clear 1 2 3 4 5 Confusing

2)-The-graphics-presented-in-this-segment-were

Confysing 1 2 3 4 5 Clear

A
3) The amount of information presen{ed was :
‘Toolitle 1 2 3 4 5 Too Much
' 4) The’,length of the segmentwas . . f

* .

+ Toolong 1 2 3 4 5 Too Short

5) The content presenied was -

Interesting 1 '2 3 4 5 Boring
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A

1) The information screen explarmng how to work through this
section was . -
Difficult to - ) Easy to
Understand 1" 2 3 4 5 Understand

e 2) The amount of information presented was . - _ ’ -

- - Toolittle 1 2 3 4 5 TooMuch,

3) The Keys used to access the information ( menu's, forward
bac}(ward ) were, T :

Easy Difficult
toUse 1 2 3 4 5 toUse

. ' 4) The content presented was

Very" " Not
Useful 1 2 3 4 5 Useful



INSTRUCTION

% 1) The 'information presented in this segmeﬁt waé
Confusing 1 2 3 4 5 Clear °

: . N

2) The d‘emonstration presented in this segment was

Clear 1 2 3 4 ‘5 Confusing

3) The amount of information presented in:this segment was
Too Much : 1 2 34 .5 Too Little
4) Th_e length of this segment was .

" Too'Short 1 2 3 4 5 Toolong

. 5) The review segment was L . «
, /

R; - , Confusing 1 2 3 4 5 Clear

6) The content presented ans' ~

Interesting 1 2 3 4 5 Boring

0
L7 1



A3

1) The information 'screen explaining how to work through this

-

section was -

Easy to . Difficultto -
Ungerstand 1 2 3 4 5 Understand

)

-~

~

2) The keys used to operate the.system ( Spacebar & Return ) were

Difficult, - . Easy
ToUse 1 2 3 4 5 ToUse

3) The questions presented were

' Confusing 1 2 3 4 5 Clear .
~ . g o ‘ : -

-
4) The questions presented were

% Easy 1 2 3 4 5 Difficult

© 5) The feedback presented was
Not ' Very
Helpful 1 2 3 4 5 Helpful

6) Participating in this section was 5

Boring 1 2 3.4 5 Interesting.

TR
v, - \




REMEDIATION

¢

1) The information presented in this segment was

Confusing 1 2 3 4 5"Clear

»”

-

2) The amount of information presented was

— Too-Little—1-—2-34—65—Too-Much—
\ 3) The lenght of the segment was

" Too Long 1 2 3 4 5 Too Short

4) As a review of the procedures, this segment was .
Very . Not
Helpful 1 2 3 4 5 Helpful

C



. .
ﬂ The information screen explaining how to work through this
section was .

'Easy to ~ Difficult to
Understand 1 2 3 4 5 Understand

=

~2)J;heAkeyskused_tooperateihesyster;LLSpacebaerBetutn_ ) were__ -

Difficult Easy
ToUse 1 2 3 4 5 ToUse ‘

3) Deciding upon which step was incorrectly carried out was

_ Difficult 1.2 3 4 5 Easy

4) The feedback presented when an answer was incorrect was
Not Helpful 1 2 3 4 5 Very Helpful

(

%

~ 5) Participating in this exercise was

Boring 1 2 3 4 5 Interesting



-GENERAL v

%

1) Learning about radioisotopes with fhe use of an Interactive
» Videotape System was

Interesting 1 2 3 4 5 Boring

o

2) Overall, the lessons presented-in-this courseware were

Easy 1.2 3 4 5 .Difficult

i

i " b .o a
' 8) The technician who explained and demonstrated the procedure was

Boring 1 23 4 5 Interesting

b4

&
4) The technical quality of the video images were

Gy

- Very Good 1 2 3 4 5 Very Poor

- ~ . .
5)-Answering questions using your own vocabulary was . {
. Interesting 1 2 3 '4 5 Boring- » ‘ (
- .

6) The way the in'formaition was structured (six lessons divided into 4
Instruction, Practice and. Test) was

Easy to- ' Difficult to I e
\ Follow 1 2 3 4 5 Follow .

<

7) Operating the computer was

Difficult 1 2 3 4 5 Easy

&



Confusing 1 2 3 4 5 Clear

[y

U e
-
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8) The menu and option screens presented in this grogram were

cy
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CLARITY OF GRAPHICS

Criteria applies to the cla}ity or the ability of the student to
understand the graphic representations presented in the segment.

.
Criteria applies to the clarity or the ability of the student to
understand the information présented in the segment

F INF AT
Criteria applies to the amount of snformatnon presented in

the segment.

- ~  Criteria applies to the length of the segment presented.
INTEREST OF SEGMENT ,
Criteria applies to the interest level of a particylar
segment.
B
MANLEULAIIQN_QEQ_QUBSEMBE ’
‘ -

. Criteria applies to the amount of difficulty experienced by the
- student in using the specmed keys to work through the |
courseware :
o ‘ :
. .
Criteria applies to the amount of difficulty experienced by the - L
student in understanding the instriJctiqn\screens. : ’

A Y

Criteria applies to the clarity or ability of the student to
C understand the procedures demonstrated in a segment.
e , o\ ,
CLARITY OF REVIEW -
Criteria applies to the clarity or ability of the student to
understand the procedures demonstrated in a segment.

' - 0 "

GLARITY OF QUESTIONS , : €
Criteria applies to the clarity or ability of the student to
-understand the questions presented in the segment..



DIEFICULTY OF QUESTIONS - o
Criteria applies to the level of difficulty of the questions
presented in the segment.

ELPFULNE
Criteria appligs to the helpfulness of the feedback screens
offered in the courseware.

LEARNING WITH INTERACTIVE VIDEO
Criteria applies to the interest gggerattﬁ through the use '

of an lnteractlve Video system.

_ DIFFI F ' ' /
Criteria applies to the overall Ievel of dlfflculty experienced i in
the courseware.

INTEREST OF N
Criteria applies to the interest generated by the technician.

M)

TECHNICAL QUALI :
Criteria applies to the technical quality of the courseware.
- N & :
. KEY WORD CHECK , - .
Criteria applies to the interest generated from answering
questions using one's own vdcabulary. ‘

CONTENT STRUCTURE

Criteria applies to the structure used to pre“sent) the content in
the courseware.

- OPERATING THE COMPUTER .

Criteria applies to the level of dlfﬂculty experienced when using
the computer.

LN FMEN T R
Criteria applies to the ability of the student to understand the
menu and option screens. :

——

oy~
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. INTRODUCTION

Part of the laboratory work which Chemistry students of Concordia Univer;i?}
experience involves working and®%perimenting with radioactive isotopes. An
important concern to the teaching staff involved in the training and the

overseeing of these experiments, involves the risk of radioactive contamination
as well as the potential damage to the fraglle equipment used when detecting
radioactivity.

In an attempt to minimize these potential dangers, as well as to improve the
transfer of learned procedures from the classroom to the laborgtory, a unique
training program has been developed through the cooperativé efforts of
Concordia's Chemistry, Education and Audio-Visual Departments.

A Microcomputer/Videotapg system accompanied with a computer assisted
instruction (CAIl) package has been producedin order to teach appropriate
Contamination Assesment and Decontamination Procedures which must be
applied in order to ensure THE SAFE HANDLING OF RADIOISOTOPES.

The "Interactive Videotaps" courseware has been designed to be used as a
source of initial instruction which should then be followed with a summative
procedural test. The courseware can also be used as a support tool to facilitate
the review and practice of the necessary equipment and procedures.

This coursewarse manual has been made available in order to explain the
objectives, structure and operating functions of the courseware. It is
recomended that instructors first read both the teacher and student manuals -
before using-the courseware with students. If technical assistance should be
required to assemble the system, it is recomended that the technical manual be
consulted.

q

HARDWARE REQUIREMENTS

;
The hardware needed to be interfaced in order to operate the system includes:
1 Apple lic Computer 1 Panasonic AG 6300 Videocassette Player

2 Single Sided Disc Drives 1 BCD 450 Interface Card
1 High Resolution Monitor 1 RF Modulator
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Given a spill of high-energy radioisotopes, the learner will corractly identify the
two tools needed and will correctly explain the twelve steps of the Direct Check
Method with 100% accuracy. Accuracy will be measured with a summative
procedural checklist.

Jerminal Objective

Given participation in the Test segment of the courseware, the learner will
correctly answer with 100% accuracy computer generated questions pertaining
to the Direct Check Method.

\

Lesson Objective: Swipe Check Method

Given a spill of low-energy radioisotopes, the learner will correctly identify the
eleven tools needed and will correctly explain the thirteen steps of the Swipe
Check Method with 100% accuracy. Accuracy will be measured with a
summative procedural checklist.

Terminal Objective

Given participation in Test segments of the courseware, the learner will
correctly answer with 100% accuracy computer generated questions pertaining
to the Swipe Check Method. ‘

ion P
Given a spill of high-energy or low-energy radioisotopes, the learner will
correctly identify the four tools needed and will correctly explain the six steps of
the Decontamination Procedurs with 100% accuracy. Accuracy will be
measured with a summative procedural checklist.
Terminal Objective
Given participttion in the Test segments of the coursewate, the learner will
correctly answer with 100% accuracy computer generated questions pertaining &
to the Decontamination Procedures. -

ives: D mination Pr
Given a spill of a radioactive material onto clothing and/or skin surfaces, the
learner will correctly identify the four tools needed and will correctly explain the
nine steps of the Body Decontamination Procedure with 100% accuracy.
Accuracy will be measured with a summative procedural checklist.
Terminal Objective ) :
Given participation in the Test segments of the courseware, the learner will
correctly answer with 100% aég&racy computer generated questions pertaining
to the Body Decontamination Pxbcedures.



METHODS USED -

EVALUATION &

CONTROL
STRATEGIES

IDEAL GROUPING

INSTRUCTIONAL
MEDIA

INSTRUCTIONAL PLAN

TARGET . University undergraduate and graduate students majoring in
POPULATION v’ . Bio-Chemistry .

KNOWLEDGE/ - Knowledge of procedures, equipment, elements of radioisotopes
SKILLS ACQUIRED  Psychomotor skills, reproductive skills, skills of performing the

' required steps

. INSTRUCTIONAL Expositive approach- explanation followed by practice, feedﬁack,
STRATEGY USED and remediation (if necessary) ;

INSTRUCTIONAL

Tutorial, practice, audio/video, demonstrations, remediation.

3

Corrective and summative feedback, remediation, instructional '
management component, help options and menus forindividual

student needs
-~

Individual or small group

T .

Video tape system with-a microcomputer .

P -
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COURSEWARE CONTENT & STRUCTURE

Within this courseware, six sections are offered to the learner. Figure 1 lists the

lesson content and a brief decription of each section.

Pnoceotbnes

-

¢

FIGURE 1
DECONBTQ?JNATION
INTRODUCTION PROCEDURES
ISOTOPE DIRECT  CHECK SWIPE  CHECK DECONTAMINATION
INFORMATION METHOD METHOD ¢ PROCEDURES
INTRODUCTION The introduction section consists of a brief video presentation which
. describes the qharacterist]cs of radioisotopes and how they &re caused.
This section was designed in order to refresh entry level knowledge as
well as to situate the learner concerning the type of information which will
be presented.
z’
ISOTOPE This section consists of textual information pertaining to radioisotopes
INFORMATION which are commonly used for experimentation at Goncordia University.
The information presented is technical in nature and serves as an option
for the learner to obtain background information related to the
radioisotope with whnch they are working.
DIRECT.CHECK This instructional sectlon describes the proper tools and illustrates the
METHOD correct procedures necessary to carry out contamination assesment of
/ high energy radioisotopes.
SWIPE CHECK This Instructional section describes the proper tools and illustrates the
METHOD correct procedures necessary to carry out contamination assesment of
low energy radioisotopes.
DECONTAMINATION  This instructional section describes the proper tools and illustrates the
PROCEDURES correct procedures necessary to carry out decontamination of areas
where the presence of radioisotopes have been detected.
BODY This instructional section describes the proper tools and illustrates the
DECONTAMINATION  correct procedures necessary to carry out decontamination of clothing
and skin surfaces in the event a spill of radicisotopes.

\.

L
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" It should be noted that the first two sechons are pugely informahonal and are
accessed in order to obtain supplemental information pertaining to
Radioisotopes in general ( 8.g. Introduction) or when wishing to obtain

" information pertaining to a spacific Isotope ( e.g. Isotope Information). The
remaining four sections are instructional lessons and offer information and
exercises pertaining to the equipment and steps used in order to carry out the
specific procedures. Each of the sections are accessible from the main menu
and they may be viewed in any sequence. .

1 . .




LESSON STRUCTURE B .

'Each instructional lesson consists of three segments which are accessed from

the option menu presented" at the beginning of each lesson. The three

segments are titled 1) Instruction 2) Practice 3) Test and can be viewed

randomly, or in sequence depending upon the learners choice. A graphic

illustration of the segments is given in Figure 2 and a brief explanation of each .
segment follows. , ‘ ‘

INSTRUCTION . ' 72

The instructional segments consist of a four to seven minute video presentation
‘which includes a brief introduction to the procedure and a descriptiQn

specifying the situations which demand its application.This is then followed by : ¢

an explanation of the tools and a demonstration of the steps which are to be

carried out when applying the procedures. The segment then concludes witha  ~ a
brief review which emphasises the important steps to be remembered. .- -

Following the pre gglation, the learners are then returned to the option menu
where they can ¢hbéose to review the instruction or move on to another

" segment.

PRACTICE i ’ . : .

The practice segment consists of four video-based questions which pertain to
the lesson procedures. Through questioning,the learner is prompted by the
demonstrator to specify in sequence the procedures which were demonstrated
in the instruction segment of the lesson. The learner is prompted to answer
each question by typing in his/her responses on a computer text screén.
Following each response a video based model answer is presented with which
learners can compare their answers.  Responses inputted by the learner are
evaluated by a key word check process which allows learners to respond to
questions in their own words. At the end of the segment, correct and incorrect
‘responses are automatically tabylated. If all questions were correctly answered,
the learner is congratulated andreturned to the options menu where they can
proceed to the next segment. In the situation where the learner incorrectly
answers one of the questions, they are advised of this and are then branched to
a video based remedial segment which again explains arid demonstrates the
procedures. Following remediation, it is suggested that the learner repeat the
practice segment. However, carrying out this suggestion is purely voluntary.

M
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TEST

\

. \
‘ .. The test segments consist of between,four and six video based demonstrations
L » of thelesson.progedure being carried out. The task of the leamer is to view the
. demonstration and determine whether the steps of the procedure were correctly
e or incorrectly conducted. If itis defermined that the steps were imprope done,
« - {he learner must then specifycby typing.in their responses the exact step which

. .
7 . - ’ .
- .- wasiincorrect. Inputted responges are evaluated with a key word check
L. . -Progess and gh? number of correct and incorrect answers are tabulated. Correct
L . responses are reinforced and incorrect responses are remediated with a text
\ screen which explairis to the learner which gtep was,incorrect. If all the test
. . demonstrations were correctly-answered, the learner is then returned to the Ly
o option menu. If any of the test demonstrations were incorrectly Xnswered, it is
- \ C Ty then suggested that the- Iear?er redo-the lesson. '
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LEARNER CONTROL CHARACTERISTICS

The courseware is designed to give leamers as much responsibility for their
own learning as was possible given the limits of the hardware and soltware. In
order to encourage participation and facilitate acceptance of learning
responsibility, a number of learner’control characteristics have been
implemented within the courseware. It shoyd oted that all learner control
N options aw clearly displayed throughout the courseware. These options are.
.accessed by’pressing defined keys on the keyboard. A short description of
"these characteristics are outlined below.

Lesson & segment The sequence of the lessons which are
sequence N accessed as’well as the seguence of
. the segments which are vlewed can be
t ~ ) , decided by the learner.

Review option . A review option which is easily
. accessed by the leamer q'nd is avallahje
-« following each video-based presentatiod.

.

. Keyword option X keyword check process evaluates and

- ) tébptates all responses inputted by the

‘ ‘ learners thus allowing parlncrg?ants the

opporunity to answer queslions using

-their ov;n vocabulary.
‘ ‘ .
¥ Help option . A help menu can be accessed throughgut
. o, the program and offers the following °
- ) options: exit, pause & resume, branch to
L. . e ‘ mair menu or option menu.
i N m i
- Exit option~ This option allows the ie&ners to exit
o o ' any part of the program whenevér they
. ' desire.
0 " Pause &resume This option allows the learners to pause
option ’ and resume the'program at will.
" »
Main Menu opfion . This option allows the leamers to exitthe -
. T } program or br.anceh.to the oplion menu.
: Lo Option Menu This option allows the learners 10 access |

. ' : instruction, practice or test segments. =

¢ . ' - .
* . « 4 B ¢



VIEWING SEQUENCE

) =
* Allthe lessons available in this coursewars are directly related to one or a ‘
number of radioisotopes discussed in the isotope information segment of the N
, courseware. 3 ‘ :
n order to allow the user as much flexibility asﬁ)ssible, the selection and
. viewing sequence of the lessons may be decided by the learner according to
his/her objective(s) for using the courseware. As an aid, the matrix in Figure 3

» . is provided to assist in determining the lgssons which match his/her v
objective(s). i
- 3 .. \Q} - . 9 .. Ve
Figure3 .. i e \
° ' ' ‘ “TEcoNTA | 800V
.| 1sotorE DIRECT CHECK | SWIPE CHECK
DECONTA-
\ SOTOPES ™ [ comvamion [NTRODUCTION | L NETOB MlNATlONSA . DECONTA
IODINE 0 o - R . R R R
v | HOROGEN 0 0 NR R R R
CARBON 0 0 NR R ] R R
SULFUR 0 o NR R R R
J , R - '
proseronus| ¥ 0 0 R R | B R
- W/

(O’ = Optional, NR = Not Required, R = Required)

e . Example:
; IEOBJECTIVE IS: To learn about the contamination assessment and decontamination
’ : ' . procedures to apply when working with the isotope lodine.

Direct Check Method, Swipe Check Method, Decontamination o .
* Procedures, Body Decontamination Procedures. TN
( The introduction and isotope information segments are optional but
. are recomended for first time users.)

-

~

' ’,Note'that thé first colufn of the matrix lists the isotopes discussed in the .
courseware. The remaining columns indicate the informational and lesson \

~ - )
‘e -
e : . . *,
. “ [ ! .
: -

’. .
o/
/.
/
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segments available«dn the courseware for learning about the safe handllng of
.. these isotopes. Y

To détermine the recommended seduence and selection of the lessons for a
particular isotope, the isotope of interest must first be identified in the matrix.

The matrix should then be read from left to right, beginning with the isotope of
mteres}/ The_letter ('R') is used to indicate which lessons dre required for

viewing. The letter ('O' ) indicates that the segment is optional. However, it is o
recomended that optional segments be viewed by first time users, The letters

(NR) indicate that the lesson is not required to be viewed for that particular

isotope. . ’

su’c}GEs'TIONs |

It is suggested that all students who intend to use the courseware first be given
the opportunity to read the student courseware manual. It is also recommended
that a copy of the student manual be left with the interactive videotape system
so that it may be consulted by the students during their use of the courseware.

FOLLOW-UP
/ v

After a student has completed viewing the lessons on the interactive videotape '

system, itYs recomended that they carry out the learned procedures in the

presence.sf an instructor. The procedural checklists included in this manual

should be used to evaluate student's comprehension and retention of the

learned procedures.

All tHe equipment needed to carry out the procedures should be made
available 1o the students. These would include '

Guiger Probe Chalk . - Filter Paper Cleaning Splution
Ethanol Rack * RSP Manual Scintillation Counter
Thongs . Record Book Vial . Scintillation Fluid
Paper Towels Mild Soap- Marker Dry Waste Cpntaine;
Water . ¥

Following the completion of a lesson on the courseware, students should be,
asked to identify the procedure which is appropriate due to the isotope or
+ situation'which is being addressed. Students should then be asked to choose

the tools which are neces carry out the procedure. Students should then *
asked to explain and demonstrate the steps of the procedure.
o .
N .
}\ ) 'L ~ > L ' »
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* With the use of the procedural checklist, the instructor should carefully identify
whether the tools and steps were correctly identified by placing a check in the
appropriate columb. If a satisfactory achievement score is, not attained the
student should be asked to redo the lesson.

e




DIRECT CHECK METHOD
_ PROCEDURAL CHECKLIST

1) In order to detect the presence of High Level Radioisotopes, what
is the name of the Contamination Assesment Procedure which
* should be applied ?

Answer:

4

2) Can you pick out the equipment which would be necessary to carry
" out this progedure ? ,

2.A) Guiger Probe .

2. B) Chalk ___

3) Can you demonstrate the steps of the procedure ?

" 3.1)

- 3.2)

-3.3)

3.4)

Correct -

. The Guiger Muller probe . B
is turned on. A ——

The sensitivity level is

set at times one meamenen
The probe is passed over

an area where there is

no contamination to ,
obtain a background

radiation count. . mnmene

o

To obtain a reliable

reading the probe

should be

Passed slowly over

the.area being monitored. ¢  --------

\ ,

Incorréct

--------

¢ -

- o o o b




X 3.6)
3.7)

38)
3.9)
3.10)

3.11)

3.12)

Correct

The probe should be

kept approx 3cm or 1/8

from the area being - f
monitored. C e

The probe should not ‘

make contact with the -
surface.” ) R
The propq is passed over

an area where there is' ° o

suspected contamination, -~ ------- .

If area counts are higher
then background levels: S

The contaminated area :
is marked with a chalk. o mmmmme- -

Decontamination .

procedures are applied. - -+

The area is then -
rechecked with the 4
Direct Check method & | ===

1

(S .
The Swipe Check Method.  ===-=---

. =R

Incorrect

| weemmeoe

- -

Ve e afim-

e

F
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r SWIPE CHECK METHOD -~ - ,
' ' PROCEDURAL CHECKLIST )
- . - i ) , )
1) In order to detect the presence of High Level Radioisotopes, what -

is the name of the Contammatuon Assesment Procedure which
. should be apphed ?

-

Answer:

" 2) Canyou puck out the equipment which would be necessary to carry
out this progedure ? - “

2.AY Filter Paper ___ - z.e)' M:ark'er/____
- 2.B) Ethanol ____ ' ".2.H) Rack ___ )
2.C) Thongs ___ gr | , 2. Scintillatio;w Counter _.
2.D) Scintillation Vial ___ .2.J) RSP Manual __
- 29 Scintilation Fluid __ 2K Redord Book __
2R Vial__

[ . K ad
4

- : 3) Canﬁ you demonstréte the steps of the procedure ?
Correct  Incdwgect

4 ' o '
. 8.1)  Filter paper is gripped \ . .
' -, withthongs. e e

- 3.2) Thefilter papef is wet .
with a solution of ethanol. . -eeeemse. 7 " eomeeees

o . N : [ ~




3.3)
3_.4)
3.5)

3.6)

37)
3.8)

© 3.9)

3.10)

An area of apgroxnmately
200 - 400 cm*< is swiped.

,
The filter paper is placed
ina §cintmation vial. -

——

.Scintillation fluid i IS placed

in the vial. d v
The vial is marked.

The vial is placed in
a rack.

“The rack is placed in a

scintillation counter.
Area counts are measured.

Obtained results are

recorded in a record book.

~ 3.11) Obtained results are

3.12)

3.13)

compared to permissible.
levels.

If obtained results are higher
than permissible levels, then -

decontamination procedures
are applied. ~

Following decontamination,
the area is then rechecked
with the Swipe Check
Method.

0_;

Correct

--------

--------

meesnewe

' emecawen

.Incorrect

L T T )

- e e

A
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f DECONTAMINATION PROCEDURES
PROCEDURAL CHECKLIST .
-
1) If contamination is detected following the épplication of
contamination assesment, which procedures should then be
. applied ? ‘
Answer:
2).Can j/ou_pick out the equipment which wopld be necéssary to carry a
v out this procedure ? ‘ ‘
2.A) Péper Towels ____ 2.C) Cleaning Solution _
2.B) Chalk ___ - 2.D)Dry Waste Cont _ ‘
N | T
3) Can you demonstrate the steps of the procedure ? - ‘
\ . -
Q . R } k
Correct ncorrect
31)  When contamination is "
detected,an area six
inches larger then the ' ,
contaminated area is _ !
marked with a chalk. ~ -seeeee- I
3.2) A paper towel is wet )
* with a cleanifggolution. - *-eeeees | mmeee
3.3) _The contaminatedarea
is then wiped from the -
outside parameters in _ .
- towards the inside. .+ . et e
- 34) ‘The paper towel is , P ) ) | ’
. disposed as dry waste.. . . e eneeeh

l‘ * N . a



3.5)

3.6)

The area ié rechecked
with the Swipe Check
method.

If contamination is again
found decontamination

- procedures are reapplied.

(4

Correct Incorrect

----------------

- * mansmee-



BODY DECONTAMINATION PROCEDURES 4
PROCEDURAL CHECKLIST . ,

1) If during an experiment you should accidentally spill
radioisotopes on yourself which procedure should you then -

apply ?

Answer:

2) Can you pick out the eqmpment which would be necessary to carry
out this procedure. ?

2.A) Paper Towels ___ A " 2.C)Mild Soap ___

, ']
2.B)Water ___ . 2.D) Dry Waste Qont_

3) What should you do if isotopes are spllled on your Iaboratory coat

or street clothes ? ’ ‘
Correct \/Kcorrec't

3.1) - If isotopes are spilled ‘ o
on laboratory coats or
street clothes, they must
be immediately removed. = ---eeeee 0 ceeeeees

3.2) Contaminated clothing‘are .
disposed as drywaste. .  emeeeem- | *eeamaan ‘

(What should you do if 1sotopes ace spllled on skin surfaces”' )
If |sotopes are spilled onto skin surfaces they should be
decontaminated by:

Ity

/33) Wemng with water. £ — cemeseme

h\3,4) Generously washmg with
' a miid non-abrasive soap. meeees memaie:



3.5) Rinsing well with water. N
3.6) Drying with paper towels.

3.7) Discard paper towels as

dry waste.

3.8) Recheck skin surfaces
with the Swipe Check *

\/‘\ Method.

3.9) If contamination is still
detected, reapply body
decontamination procedures.

—

Correct

Y meseeee-
.

--------

--------

4

Incorrect

L 4

- e

--------
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INTRODUCTION

.
" An important conbern'of anyone who works or experiments with - '
radioactive isotopes is the risk of radioactive contamination. As
well,&¢here is also the.risk of. damage to the fragile equupment used-
when detectmg radioactivity.
In an attempt to minimize these potential dangers, a unique training |
«program has been developed to teach the approptiate contamination
assessment afd decontamination procedures for the safe handllng of
rad1ousotopes
- Through the use of a microcomputer/videotape system and the,
_courseware " The Safe Handling of Radioisotopes ", you will have
access to technical information about radioisotapes, instruction on
procedures for handling them, practice using the procedures, and
remediation and tests to ensure your understanding of them.
The unique features of an interactive video system have been used .
to help you to learn independently in an interesting manner and at
your own pace with some contro! over the selection and sequence of
your |€arning.
/i “
This Student'Manual has been made available to hetp you to use the
courseware in a way that will accomodate youy own learning style
and objectives. It will also explain how to operate and view the
courseware as well as describe the special user-control options 4
that have been built in the courseware, .

It is assumed in this manual, that you have been familiarized with
the components of your interactive video system. If you are '
uncertain about any of the interactive video system components, you
should consult the technical manuals. ‘
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WHAT YOU CAN EXPECT TO LEARN |

'What you can expect to learn from this courseware will depend on
the section of the courseware you have selected. All sections are R

represented in the Main Menu of the.courseware and are illustrated
in Figure 1. * -

. This part of the Manual will outline the content and objective of

»

each section of the courseware.

Figure 1

PROCEDURES

~yr¥

SOTOPE | [DIRECT CHECK | [swipe cHECK | [ pEcONTAMINATION
INFORMATION | | metHoD . |- | wemHoD PROCEDURES

-

- 3

The first two sections (the 'Introduction’ and 'Isotope Inform'ation‘ .

section) are purely informational. For example, the 'Introduction’ can

be accessed in order to obtain supplemental information pertaining

to Radioisotopes in general.” The 'Isotope Information' section can be . |
accessed when wishing to obtain information pertaining toa |
specific Isotope.

The remaining four Sections are instructional lessons and offer
information and exercises pertaining to the equipment and steps
used in order to carry out the specific procedures. Each of the
sections are accessible from the main menu and they may be viewed
in any sequence.
, \ :
A description of the content and objective of each section follows -
in Figure 2. : '
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Figure 2.
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Section

¢

INTRODUCTION The introduction section consists
of a brief video presentatiori which
describes the characteristics of
the radioisotopes and how they

originate. ‘
ISOTOPE This section consists of textual
INFORMATION information pertaining to radio-

isotopes which are commonly used
for experimentation at Concordia
University.

DIRECT CHECK This instructional section describes
METHOD the proper tools and llustrates the
correct procedures nécessary to
, carry out contamination assesment

of high leve| radioisotopes.

SWIPE CHECK  This instructional section describes

METHOD
correct procedures necessary to

carry out contamination assesmént

of Jow leve] radioisotopes.

. This instructional sectidn describes
the proper tools and illustrates the
correct procedures necessary to
carry out decontamination of areas
where radioisotopes have been
detected.

DECONTAM
PROCEDURES

- BODY This instructional section describes
DECONTAM  the proper tools and illustrates the
PROCEDURES -correct procedures necessary 10

carry out decontamination of
clothing and skin surfaces in the:
event of a spill of radioisotopesx

the proper tools and illustrates the

Objective

- o o . —
—— — - - v . e -

‘This section was designéd to

refresh your knowledge of »
isotopes as well as to acquaint

you with the information to be
presented.

Theinformation presented is |,

- technical in nature and serves as ° °

an option for you to obtain
background information related
to the radioisotope with which
you are working.

By the end of this lesson, you
should be able to carry out .
the procedures and answer
computer-generated questions
pertaining-to them.

By the end of this lesson, you
should be able to carry odt the
procedures and answer
computer-generated questions
pertaining to them. T

.By the end of this lessoﬁ. you

should be able to carry out the
procedures and answer
computer-generated questions
pertaining to them.

By the end of this lesson, you
should be able to carry out the

" -procedures dnd answer

computer-generated questions
pertaining to them. '
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HOW YOU WILL BE LEARNING .

Each time you select a lesson, you will be given three options 'fgr
learning the lesson: instruction, practice, and test.

These options can be viewed randomly or in sequence. For example,

you can view the instruction and practice segments as many times
as, you feel is needed. If you feel that you do not require practice,
you can choose the test segment.immediately after the instruction.
Giving you these options allows you to achieve your objectives at
your own pace and with more control over your learning.

In this section of the Manual, a brief explanation of each of these
options is presented.

A

: INSTRUETION ‘ .

The instructional segments consist of a four to seven minute video
presentation which includes a brief introduction fo the procedure
and a description specifying thé situations which demand its'
application. This is followed by an explanation of the tools$ and a
demonstration of the steps which are to be carried out when
applying the procedures. -

The segment concludes with a bnef review which emphas:zes the
important steps to be remembered.

FolIownng the presentation, you can choose to review the instruction
or move on to another segment.

o

FRACTICE

t‘-\ N

The practice segment consnsts of four or five wdeo-based questions
which pertain to the lesson procedures. Through questioning by the
demonstrator, you are prompted to specify in sequence the
procedures which were demonstrated in the mstructlon segment of
the lesson.

Following each of the demonstrator s questions, you are prompted

to answer sach question by typmg m your responses on a computer

text screen.
Your responses are evaluated by a key word check process that

allows you to respond to questions in your own words.




/
At the end of the segment, correct and incorﬁct responses are
automatically tabulated. If all questions were correctly ansy@ered.
you are congratulated and returned to the options menu where you
can proceed to the next segment. In the situation where you
improperly answer one of the questions, you are advisefl ¢f this and
.are then branched to.a video based remedial segment/which again
explains and demonstrates the procedures. . ’ .
Following remediation, it is suggested that you repeat the practice
segment. However, carrying out this suggestion is purely voluntary.

y -
. TEST

The test segments consist of foyr to six video paséd demonstrations ,

of the lesson procedure being carried out. "Ygur task is to view the
demonstration and determine whether the steps of the procedure
were correctly or incotrectly conducted. _

If the steps were improperly done, you muyst then specify which step
was incorrect by typing in your response/ Ail your responses are
evaluated with a key word check procegs and the number of correct
and incorrect answers are tabulated. Correct responses are noted
and incorrect responses are remediated with a text screen which
explains which step was incorrect. If any of the test .
demonstrations were incorrectly answered, it isthen suggested
that you repeat the lesson.
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3 . Y

' RUNNING THE COURSEWARE ~ _ «

This section of the manual outlines instructions to run the
courseware. It is assumed that you have been familiarized with the
components of your interactive video system. If you are uncertain
about any of the interactive video system components, you should _
consult the technical manuals of your system.
A \
1. . Start up the system by follawmg these steps
~» Turnon the videotape player and-insert the videotape "The -
Safe Handling of Radioisotopes”.
* Turn on the color monitor.
»» Insert floppy disk 1 into disk drive 1.
- Insert floppy’disk 2 into disk drive 2
» Turnon the computer (switch is located at the back left
v hand side of the computer)
Waiting approximately 20 seconds, a "Super Pilot Menu” screen
will appear on the moniter. .

2.  Type the letter "L" and then press the <Return> key.
You should now see a screen titled, "Super PIIO'( Lesson Text
Editor".

)

3. Type the letter "R" and then press the <Return> key.
The screen will not change. %

4. Type the letters "ST" and then press the <Return> key.
The productidn credits will be displayed on the screen. This.
will be followed by the main menu from which you may make
" your vnewnng selectnon -

4



HOW TO VIEW THE COURSEWARE

“‘/,v

£

"b

According to your objectives for viewing this courseware, you may
or may not need to view all the courseware sections. The matrix in
Figure 3 is provided to assist you in determining at a glance all the

. lessons which match your objectives.

FIGURE 3
ISOTOPE DIRECT CHECK | SWIPE CHECK | PECONTA- BODY
o0 | o [P0 RS N | et |
IODINE 0 0 R R - R R
= 0 O % MR R "R R - -
' CARBON 0 0 NR R R R a
[ ‘ AT .
SULFUR 0 0 NR R R R
{ y
PHOSPHORUS 0 o] R R R R
. \

¥ A -
\

NOTE: The first column of the matrix lists the:isotopes discussed in the courseware.

a The remaining columns indicate the informational and lesson segments for
learning about the safe handling of these isotopes.

To determine the recommgnded selection of the lessons for a
particular isotope, the isotope of interest must first be identified
in the matrix. Reading the matrix from-eft to right, note the
v symbols in each cell. , )
R indicates that the lesson is required for viewing
O indicates that.the section is optional. However, it is
_ recomended that optional sections be viewed by first time
users. ’ s
NR indicates that the lesson is not required to be viewed for
that particular isotope.
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Once yau have determined the lessons which are of interest to you,
you can select them from the Mainfeny of the courseware in any

sequence.
o~ An example of how the matrix can be used follows.

1

Example: . ‘ - .

E_YQMB__QBJ_EQINE“_‘LS_; To learn about the contamination assessment and
decontamination procedures to apply when working with the isotope lodine.

Direct Check Method, Swipe Check Method, Decontamination Procedures, and Body
Decontamination Procedures.

e ' (The' INTRODUCTION and ISOTOPE INFORMATION sections are
optional but are recommended viewing for first time users.)



.- USER-CONTROL OPTIONS

.
e N L

) ' ' $

»

This courseware’ has been designed with options that will allow you
~ some control over the way you can use this coursewareto achieve
. your learning objectives. This section of the manual lists and -

describes each of these options.

Note that all the user-control.options are clearly dnsplayed

throughout the courseware and are accessed by pressing defined

keys listed on the computer text screens.

Main Menu option

LY
.

Option Menu

'

]
-

Review option
' k?dp option

LExit option

Pause & resume
option

Keyword option

'
¢ /

The Main Menu is displayed at the beginning of the

-courseware and can be accessed within the.

courseware through the Option Menu and the Halp.
Option. It allows you to exit the progrein or to select
the information or instructional sections (lessons)

of your choice .

h

The Option Menu is accessed when you select a
lesson from the Main Menu. It-allows you to select

" instruction, practice or test'segments. These

segments may be selected in sequence orina
random order and as many times as you desis.

A review option is available following each
video-based presentation. It allows you to view a .
video segment as many times as you require.

A heip mehu can be accessed throughout the program
and offers the following options: exit, pause &

resume, branch to main menu or option menu.

This option can be accessed through the main menu,

- the option menu;, and the help option. It aliows you

1o exit any part©f the program whenever you
desire. = -

* This option can be accessed through the hel;; menu. It

allows the you to pausa and resume the program at
will. ‘ .

This is-a built-in feature of the courseware that
automatically evaluates and tabulates all your
responses thus allowing you to answer questions
using your own vocabulary. (* . ~
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SECTION

COMMENTS / RECOMMENDATIONS

Introduction to Cou:rs,eware a) Slide nunﬁb,er.s L

[Sotope Information

'Direct Check Method

The arrows in the graphietepresentations
' B
" should be different lengths:(as illustrated *

below): .

b) Slide number 7 : lonizing radjation
- Confusing for studepts
- Add« directional electron arrows

" ‘Sim:iz? the informatipn on this graphic

c) There is possibly too much information
presented in-too short a time period.

™

a) Delete source formula ‘
b) Add formula for detérmining’effective 1/2 iife

¢) Be congcious to double space of all

paragraphs (clearer to read):

" a) Clarify that gloves should always be worn.

b) Reflection of light on meter obstructs the
-image. \ .

c) Use a stronger radiation source 'during
demonstration. '

d) The probe has controls not components. Say

.~

——— e e -

0
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SECTION COMMENTS / RECOMMENDATIONS

"Two sets of controls or two control knobs *.
e) More emphasis that the first step is to set
meter &t (times 1).
f) Deconamination should be applied qntil"
- counts are below permissible levels.
' g) Use audio cqun?s and not scale counts to
measure radiation levels.

Practice: . a) All the procedural steps should be emphasized
equally. )

b) Holding probe 3 mm and not touching surface
is the same. This shquld be changed from
three steps to two steps. _

¢) Each préctice question should‘address one

‘ étep of the procedure.
’ Bemediation: a) The technician does not mention to pass
y probé slowly.

b).'The technician does not mention to turn probe
on and set at times 1.

, - ¢) Place emphasis on the key steps equally
ot . throughoutathe demonstration.

hd

Swipe Check Method
Instruction:  a) Gloves should be chan§ed after dismantling
' equipment. ' - |
b) Technician is swiping too long , also zig-zag
more. - :



SECTION

Decontamination

r

Instruction;

COMMENTS / RECOMMENDATIONS

c¢) Clarify the process of mrarking & keeping track
of vials.

dT hé instruction segment is too long.

e) Include a demonstration of fillng ascintilation

vials with scintilation:fluid.

a) The technician did not mention marking the
vials, o
b) Include a more structured step breakdown.

¢) Each practice question should addrgss one

step of the procedure at a time. .

a) V\{he? decontaminating thé area, the
technician shquld not flip the towel over.

b) The technician could demonstrate
decontaminating by applying soap directly to
the work bench. o

“\ ¢) Paper towel should be gently placed in dry

Practice: |

waste container.:

a) Add" deco.ntaminatio‘n solution " to key word
check. )

b) Emphasize marking an area which is 30cm
larger than the contaminatlon

¢) Each practuce questlon should address ore
step of the procedure o

L)
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SECTION . COMMENTS / RECOMMENDATIONS

]

Test: ' a) The technician does not specify marking the
area 30 cm larger than the spill.
b) Final question, text page : "From outside of
contaminated area towards the inside" to
" feedback text. - -

" Body Decontamination / ’ |
Instruction: a) Wrong procedure to remove gloves (5 step

equipment.
c) Instead of swipe checking the hands/wash
hands thoroughly at least two times.
. d) Place paper towel gently into dry waste
container. .
e) Report any cases of body contamination to a
Radiation Safety Officer. "




" Appendix M
Instrgctional Design Expert Comments
and Recommendations [




SECTION

Introduction to Courseware

..‘%

pirect Check Method
Instruction:

»

/
/

: o \ . 206

COMMENTS / RECOMMENDATIONS .

1) Visual infermation on the screen is not
sequenced with the narration.

2) Some of the graphic visuals on the screen
are verkcomplicrllted,

3) Lots of inform.ation on screen.

4) Explain and clarify graphics. ’

5) Attempt to reinforce graphics with narration.

' 1) This is not a good way to teach this material.

- '

2) It should be assumed that they know this
material and this segment is used to remind

Ve
i

them.

3) Bit of a jumble of information.

4) This information should be presented in a
practical way, using full sentences and
practical english.

5) This information'does not have to be
"presented in point form.

Y

1) The narration and i .tgiuction visuals are
not sequenced. - )

2) Try to present the principles of the procedure
during the introduction. |

-3) The segment is very long - too much

information - break the segment up.
4) The content being presented should be
reinforced with cartoons /graphics.

z



“

Instruction:

5) Should use a real actor.
6) Trytouse a telépromptor.
1) Is it possible to remediate each Iresponse
directly. . | _
2) 1 am not sure what | answered incorréctly.,
3) Could you remediate all the wrong
responses at the end.
4) Possibly have an overview of the questions
" which were incorrectly answered apd what
the torrect responses should have been.
5) Could the help option be progfammed to
help with the questions. |
6) Maybe you could have a text word appear on
the screen to cue the learner that the
respOnse was incorrect. . 4
1) Posﬂsibly present remedial information in’
point form. -,

1) There is a danger that the leamer will retain

incorrect information.: :

- -

+ 2) Waell structured.



2K
"
©
-
«
4
’
Ve
’
4 )
.
.
¥
-

Appendix N’ .
Embedded Practice Questions Data o -
\
.
AR
!
’ | el
|



209

O v N

2 3

-y vy =y
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1
8
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DECONTAM
1 2a.2b 3 4

-}

i

e 000

8 58 5

T - Y = v y—y—

-
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vy
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\

SWIPE CHECK
ia.1b2a.2b 3 4

H
L OO0 Y O™ OO }
L]

6 38 8288

&
.

Qv r~O v v~ !
N

11?/10111
\
~

LT VY

77 58877

. .
1110/1/'111
Aol ol o o IR R R
Bl el ol ol ol ol ol o
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DIRECT CHECK
2 3a.3b 3c 4a74b

1
1
0
1
1
1
1
1
1

TOTALS:
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" Appendix O
‘Embedded Test Questions Data ‘
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, . -
DIRECT GHECK SWIPE CHECK ~—DECONTXM

Q1 Q2 Q3 04 O5Score |Q1 Q2 QO3 Q4 Score | Q1 Q2 Q3 Q4 Score
Student1 [ 1. 1+ 1 1 1 100% |1t 1 o0 1 75% |1 -1 1 1 100%
Student2 |1 1 1 1 1 100% {1 1 1 1 100% {1 © _1 1 75%
Student3 |1 1 1 1 1 100% |t 1 1 1 100% [1 0 1 1 75%
Studentd4 |1 1 1 1 1 100% |+ 1 O 1 75% |0 1 { 1 75%
Student5 |1 1 1 1 1 100% |1 1 1 1 100% |1 1 1 1 100%
Student6 |1 1 1 1 1 100% |1 1 1 1 100% |1 1 o0 1 75%
Student7 f1 17 L 1 "1 100% |1 1 1 1 100% |1 1 1 1 100%
Student8 |1 1 1 1 1 100% |1 1 1 1 100% |1 1 1 1 100%

Totals: 8 8 8 8 8 8§ 8 6.8 7 ¢ 7 8
* ‘

o
q —_
v 1]
<
by

7o
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Appendix P
Student Attitude Questionnaire Data
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J DISTRIBUTION OF STUDENT RESPéNSEQ

(Y

| INTRODUCTION N=8 |

A : \ 1]2)3|als —
-, _ 1) CLARITY OF GRAPHICS ~ Confusing ‘ T 4 [3 |Clear
' . . . -
2) CLARITY OF INFORMATION Confusing 1]2]|5 |Clear
~ [ N . [ .
3) QUANTITY OF INFORMATION Too Little ‘218511 Too Much
4) LENGTHOF INSTRUCTION Too Lorg 21 62 Too Short
- -
"' 5) NTEREST¥F SEGMENT Boring : 41 2|2 Interesting
[RADIOISOTOPE INFORMATION ___N=8__] Y
. 8 112131415
: . h b Difficult To ) Easy to
1) CLARITY OF INSTRUCTION SCREENS Understand 1 2 | 5 | Understand
2) QUANTITY OF INFORMATION Too Litfi3. 25| |1 |TooMuch
/ . 2 A
3) MANIPULATDNOFCOURSEWA@ Difficult to use 1| 7 | Easy to Use
. 4) NTEREST OF SEGMENT " - Boring 2|51 Interesting
. o ' '
Ny ‘
Vad '
) A
%
’ ‘
' L 7 / )
’ ] ‘ : / ‘ > 8
( . ] ¢ S
; J <
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[DIRECT CHECK (INSTRUCTION) _ N=8 |
. o /‘\
\ 1) CLARITY OF INFORMATION
* 2) CLARITY OF DEMONSTRATION
3) AMOUNT OF INFORMATION PRESENTED
4) LENGTH OF INSTRUCTION
; . .
5) CLARITY OF REVIEW ‘

6) RTEREST OF SEGMENT

L DIRECT CHECK (PRACTICE ) N=8 |

1) CLARITY OF INSTRUCTION SCREENS
2) MANIPULATION OF COURSEWARE

3) GLARITY OF QUESTIONS

4) DIFFICULTY OF QUESTIONS ‘

5) HELPFULNESS OF FEEDBACK

. |
6) INTEREST OF SEGMENT

[ DIRECT CHECK (REMEDIATION) N=8 |

1) CLARITY OF INFORMATION
2) AMOUNT OF INFORMATION
3) LENGTH OF INFORMATION
4) HELPFULNESS OF FEEDBACK

¢

| DIRECT CHECK (TEST) N=8 |

1) CLARITY OF INSTRUCTION SCREENS
2) MANIPULATION OF COURSEWARE
3y’ DIFFICULTY OF TEST QUESTIONS

4) HELPFULNESS OF FEEDBACK

5) INTEREST OF SEGMENT

Confusing

‘Confusing

Too Much
Too Short
Confusing

Boring

Difficull To
Understand

Difficult to use|

Confusing
Difficult
Not Helplul

Boring

Confusing

Too Little
Too Long

Not Helpful

W

Difficult To
Undérstand -

Difficult To Use

Difficult
Not Helpful

Boring

31415
117
7
6
’5'21
117
2111]5
31416
8
8
1.17
2111]5
3|5
12.5
3 | 416
8
g1}
6|1
4 1|4
.
.
31416
1717
8
117
115]2
11115

214

Clear
Clear
Too Litlle
Too long
Clear

Interesting

Easy To
Understand

Easy ToUse
Clear

Easy

Very Helpful

Interesting

Interesting-

Too Much

Too Short

Very Helpful

t
Easy To
Understand
Easy to Use

Easy

Very Helpiul

Interesting



[ SWIPE CHECK (INSTRUCTION) N=8 |

1) CLARITY OF INFORMATION
2) CLARITY OF DEMONSTRATION

3) AMOUNT OF INFORMATION PRESENTED
((gﬂanem,omsmc'rm

5) CLARITY OF REVIEW )

6) INTEREST OF SEGVENT -

[ S ———

L SWIPE CHECK (PRACTICE )

1) CLARITY OF INSTRUCTION SCREENS

2) MANIPULATION OF COURSEWARE

3) CLARITY OF QUESTIONS

, 4) DIFFICULTY OF QUESTIONS
5) HELPFULNESS OF FEEDRACK

. 8) INTEREST OF SEGMENT

[SWIPE CHECK (REMEDIATION) ___ N=8 ]
1), CLARITY OF INFORMATION '

2) AMOUNT OF INFoaMATiON

3) LENGTH OF NFORMATION

4) HELPFULNESS OF FEEDBACK

2 [

N=8 |

[SWIPE CHECK (TEST)

1) CLARITY OF INSTRUCTION SCREENS
2) MANIPULATION OF COURSEWARE

L 3) DIFFICULTY OF TEST QUESTIONS'
4) HELPFULNESS OF FEEDBACK ’

5) INTEREST OF SEGMENT

=]

4

o 2 415
Confusing 1. 4 1
éonfusing e 1 4 |2
Too Much ‘ 2 2
To;i Short . 2 “1 !
Confusing’ 117
Boring 1. 6\

; 2 4 15

Difficult To '
Understand 1 7
Difficult to use) 8
Confusing 3 2|2
Difficuit 312
:Not Helpful 214
-Boring 2|5
2 4 5
’Confusing 1 412
Too Little 1 6
Too Long ‘
Not Helpful 4|3
. 2 45

Difficult To -

Understand 3|5
Difficult To Use 8
Ditficuit 1. 214
No} }-ielpful 1 4|3
Boring - '3 | 4

Clear .
Clear
Too Little
Too long
Clear -

Interesting " __

EasyTo
Understand

Easy To. Use
Clear

Easy

Very Helpful

Interesting

Clear '
Too Much
Too Short

Very Helpful

Easy To
Understand

Easy to Use | .
Easy
Very Helpful

Interesting . -




[D PROCEDURES (INSTRUCTION __N=8__|

1) CLARITY OF INFORMATION

2) CLARITY OF DEMONSTRATION
3) AMOUNT OF INFORMATION PRESENTED
4) LENGTHOF INSTRUCTION -

" _5) CLARITY OF REVIEW
4 .
- 8) INTEREST OF SEGMENT N

-

Conlusing
Confusing -
Too Much
Too Short
Copfusing

Boring

’

{ D PROCEDURES (PRACTICE)

!

1) CLARITY OF INSTRUCTION SCREENS
2) MANIPULATION OF COURSEWARE
3) CLAérrYomuesno&s '

4y DIFFICULTY OF QUESTIONS

5) HELPFULNESS OF FEEDBATK

6) INTEREST OF SEGMENT

El
“

N-8 |.

_ Difficult To ~
Understaqd .

Confusing
Difficult
-Not Helpful

Boring

~ [D PROCEDURES (RE‘MEDIATION) ‘N=8 |

$) CLARITY OF INFORMATION
"+ 2) AMOUNT OF INFORMATION
°
'3) LENGTHOF NFORMATION

4) HELPFULNESS OF FEEDBACK

Confusing
Too Little
Too Long

Not Helpful

N=8__]

[D PROCEDURES (TEST)

“

1) CLARITY OF INSTRUCTION SCREENS
2) MANIPULATION OF COURSEWARE

. 3) DIFFICULTY OF TEST QUESTIONS
4) HELPFULNESS OF FEEDBACK

¢ 5) INTEREST OF SEGMENT

o

t

Difficult To
Understand

. Difficult To Use

Difficult
' Not Helpful .

* Boring

N TS

w nN

Difficult to useH’

]

Clear
Clear

Too L'mle
Too Iopg .
Clear

Interesting

Easy To
Understand

Easy To Usq

Clear

Easy

Very Helpful

Interesting

Interesting
Too Much

Too Short

*Very Helpful -

| Easy To

Understand
Easy 10 Use
Easy

*

Very Helpful

Interestind

N

Iy

=



S

1) CLARITY OF INFORMATION
2) CLARITY OF DEMONSTRATION

LBODY DECONT (INSTRUCTION) __ N=8 ]

3) AMOUNT OF INFORMATION PRESENTED

5) CLARITY OF REVIEW
8) INTEREST OF SEGVENT

-~

* 4) LENGTH OF INSTRUCTION

[ BODY DECO(NT (PRACTICE) ~ -

N=8 |

2) MANIPULATION OF COURSEWARE
3) cunrrvomdgsnons

4) DIFFICULTY OF QUESTIONS

5). HELPFULNESSOFFEEDBACK

6) INTEREST OF SEGMENT

o

1) CLARITY OF INSTRUCTION SCREENS

R Y

1) CLARITY OF INFORMATION

'2) AMOUNT OF INFORMATION
3) LENGTH OF INFORMATION
4) HELPFULNESS OF FEEDBACK

[BODY DECONT (REMEDIATION] __ N=8 |

1] 4 15
Confusing 215
Confusing 116
Too Much 2
Too Short 2
Confusing 117
Boring 2|3
- 1 4|5 |
Difficult- To
Understand 117
Difficult to usgy 1 7
Confusing 215
Difficult 3|3
Not Helpful a|a
Boring} 2|5
1 415
Confusing 6|2
Too I;ittle
Too Long.
" Not Helpful 513

Clear
Clear
Too Little
Too long
Clear

Interesting

Easy To

: Under_stand

Easy To Use
Clear
Easy
Very Helpfql

Interesting

Interesting
Too Much
Too Sﬁort :

Very Helpful -

-



[ GENERAL , o

N=8

1) LEARNING WITH VT

- 2) ‘DIFFICULTY OF LESSONS
3) lN‘i'ERE\ST OF TECHNICIAN
4) TECHNICAL QUALITY

5) KEY WORD CHECK

8) CONTENT STRUCTURE

7) OPERATING THE COMPUTER

¥4
8) MENU AND OPTION SCREENS

Boring
Difficult
Boring
Very Poor
Boring

Difficult
To Follow

Ditficult

Confusing

218

interesting
Easy:

Interasting
Very Good
Interasting

Easy

Easy

Clear

To Follow

'4
]
i
]
H



' . Appendix Q . :
' Student Comments and Recommendations - .
- ’ ’
-
L] . . kK
1



Section: Introduction to Courseware a

1) VG/OK

2) Text unclear because of different colors on the moniter.
3) Over some students head if they don't know chemistry.
4) Confusing , too much information crammed into a little

. time.: .

5) Had to look hard at pictures.
'6) Add more.practical information.

Section: Isotope Information

1)
2)
3)
4)
5)
6)
7)
8)
9)

Did not like that there was no voice.
Pretty good info to have. /

Very interesting.

Some of the info was too technical.

? EMEAN = EY =.

Text paragraphs should be double spaced.

.Ehange from MEV to MeV.

Clarify difference between effective & b;olog|ca1‘half life.
Easy to use computer. .

10) A little confused with page turning instructions.

™

11) Maybe talk about the difference between ordmary sulfur

and radioisotope sulfur.

-

Section: Direct Check Method

N 4 ‘ 3)
N 2
;gmn

2)

OK/ Fair/ VG / Good / -

Clarify whether to measure with audio counts or scale -
counts. N

Guage is not very visible. _

Mention isotope which applies to procedure.

OKNG
,Segment presented too long after mstructlon

220



8) Clear/ maybe add specific isotopes for each procedure
-4) Clear and concise -
Practice
1) Good
2) Good feedback
- 3) V/G exercise

R fiat
1) K : - ‘ -
N 2) Does not mention turn probe atX1
Test '

1) Test segments a little Iohg
2) Lots of key words to update
3) K

,chtion:‘Swipe Check Method '

1) K. o
2) Maybe demonstrate filling the vials with scintillation
fluid. ..

3) Alittle confusing/ Many, many steps/ A bit long/ a bit

. too much info.

4) Not as clear as direct check.

5) Maybe add to which isotope this procedure applies.

6) Paul should remove gloves after dismantling experiment.

~ Review
} . 1) What are commands to work scintillation counter..
4 2) Section did not stress steps as much as Direct Check.
( 3) How well should filter paper be saturated or damp.
1) Confusing. .
2) Not sure which step is the first step * ' ' ?

) 3) Is dismantling equipment the first step?
\ 4) Question sequence is not clear.

1) Maybe do remediation in point form. ’
1) &K



2)

3) Very good.

Did nbt like camera angle of first question.

v

v
j p .
A o
.

Section: Decontamination Pro‘cédu;es

1 .
2)
Beview
1)
2)
3)
. Practice
1)
2)
Test
1)
2)

Very easy.
Very clear.

He did not mention 30 cm Iarge[ than spill.
Did not explain marking very well.

Should demonstrate clearly how to clean from thé outsie
to inside. .

Question 4: Some confusion between throwing out paper
towel and rechecking the area. People have said both to
dispose of towel & recheck area.

Good

Nicer if technician speaks but narrator was very clear.
Na oes not specify marking 30 cm larger.

\ . . b

Section: Body Decdbntamination

aQ

Instruction

1)
2)
3)’

4)

" 5)
Practice

, )

2)

0 ¢

How do you turn on water with contaminated hands?
If you are contaminated, how do you take vials to scint
counter? ' ‘

Gloves are removed wrong.

More detail on removing contaminated clothing. -

Questions were inconsistent with instruction.
Gloves are removed in instruction but no questions about
this in practice.

A Y



v - , Appendix R . "
Pre and Post Test Mix Data
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DIRECT CHECK MIX DATA (N=8)

Pretest . ' o ' Posttest
' Correct |ncofrect ' Correct Incorrect
. L
- _8_ ) 1) 8 —_—
2)
a) _5_ _3_ a) _8 -
by - _8_ — b) _8_
3) -
1) _1_ _7_ 1) _8_ .
2) _8_ 2) _8_ .
Lo
3) ___ _8_ 3) _8_ e
4) 08 4) 8 _
4 \

5 - _8_ 5 _7_ A

6) __ "8 6) _8_ S

7 .8 7) _8_ .

. ) , ' \

8) 8- 8) _8_ .

9 . _8_ ~ 9 8 __

10) 8 : . 10) . _8_ .
" __ 8 1) 8 __ ‘ ~

12) 8 S . 12) 3 5



Correct Incorrect

1)

2)

3)

4)

6)
7)
8)

9)

N S T T
~N O O~
I I R N AR O

<o o !

o
ol

w

SWIPE CHECK DATA {N=8)

Correct Incorrect

1) _8.

a)
b)
c)
d)
e)
f)
s))
h)

)
k)

1) _8

2)
3)
4)

5)

-
7
8)

.9

&

2 o
" -
r

Posttest

ooloo

I
ooloo |C!J

o

I

(o]

w

(0o}

I
.
|

(00}

M '



- b v ¥ \*
3
SWIPE CHECK DATA (cont'd) «
= : v
Pretest Positest
Correct Incorrect ‘Correct Incorrect
10) _8_ 10) _8_ .
1) _8_ 11) _8_ -
12) 8 . 12) _8_ \
' h \
13) _8_ . 13) .8 e
& . ’ " {
] >4 . v
J 6 . 5 '

22§

7



o o

DECONTAMINATION MIX DATA (N=8)

2

Pretest

Correct Incorrect

2 5

) <. _8_
) _8_
c) "3 5_
d) _1_ 7
1) -~ _8_
2 8
3) _1_ 7
Hr__ _8_
"5 _8.
6) {g

)

3)

\

Posttest

Correct Incorrect

1227

\

Y
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BODY DECONTRMINATION MIX DATA (N=8)
Pretest | ' Posttest

Correct Incorrect Correct Incorrect
1) . 8 1) 8 -
2) g )
a) _2_ _6_ a) _8_ .
b) 3_ 5 by 8 .
c) _4_ 4 c) _8_ .
d) _1_ _7_ d) _8_ -

3 - ) 4
1) _3_ _5_ 1) _8_ -

2) 2 6. 2) 8 -
3) 2 _6_ _ 3) .8 . —_— -
4) 2 _6_ 4) _8_ .
5 _8_ 5) ._8_ -
&) .8 6) 8. L
7 _8_ , 7) 8 -
8 _8_ 9) _8_ -
10) . _8_ ‘ 10) _8_ o
A




