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ABSTRACT

Training 'C'N'fechnical Content Experts in Task Analysis:
' Production and Evaluation of a Module

Suzanne Taschereau -
A training module was designed and developed to enable technical
content experts fnvolved in task analysiSofor CN Transpbrtation ‘to
describe tasks that make up their jobs in the form of algoritmmic
flowcharts. An existing training module had been found to be
ineffective in meetim expected performance requirements. A com-
_plete analysis of the problem was done and recommendations drawn
as a basis for subsequent c‘i'esign of revised training materials. A
revised module consisting of a 20-minute aud fov1sual filmstrip
presentatioh,'with an associated workbook, aned a lesson plan to
guide instructors in a follow-up group practice sessfon, was

designed and devel oped. Formative evaluation was conducted with a

" team of four subject matter experts, using post-tests, embedded
tésts as well as questionnaires designed sﬁeci fically to evaluate
the module. Strenghts and weaknesses of the module re: content,
sequence, quality of materials and impl ementati}u of instructions,
were stmLed and recommendations drawn for 1mprovement of the
module. While the module was found to: be genera11y effective in
meetirg -stated objectives, weaknesses in instructional materials
pointed to the importance of havirg access to naive learners from
~ the target population and current technical content expertise
during the design of materials if the level of instruction is to
be appropriate and {if technical content is to be accurate. It wis
. concluded that the merits of trainimg technical content efcperg,s in
task analysis be eévaluated in the light of the quality. of techni-
cal experts available. N '
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. CHAPTER I~ .
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\ ' ~ "~
L]

STATEMENT OF THE PROBLEM:-
Q. - " .

.

Keeping up with training requir‘e‘mentys‘ to maintain a work .

f%?ce that is technically current is a major concern for industry

——

' in the 1980's. If industry s to be c_:onipetitive and indeed

survive in an international marketplace; it must acquire and ma'in-‘

4

tain skills

rapidly chang
ing matérials to meet those needs. Some of

ment of technical tra

- . these efforts have focus n_improving the instructional design

- | % ~,)process'. as witnessed by the do‘zens of instructional design models
| that have been developed in the 1asf years (Andrews & Goodson,
1980; U.S. Afr Force 50-58,.1979). More recent efforts have con-
centrated on multiplying the impact of the individual designers by
training technical content experts to perf;:m as 1nstru<_:tfona1

designers with minimum consultant assistance (Terrell, 1983). The

]atter approach was adopted by the Transportation division of

Canadian Natio aHlways.._ This thesis-equivalent provides an
“T7 account of the design, development and evaluation of a training

module afmed at teaching subject matter experts (SMEs) from CN
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' Transportation how to describe the tasks that make up their Jobs in

.the form of a'lgori thmic £1owcharts.

- g gym) | ’
B . .. . 4 \'
Backgrqund'. ‘

B / . R 1
- . ) - . - ‘ ’ s 2 ' /A\\ :
_ y . / -

i s

T e " Faced with rapid and massive computerizat'lon of their opera-

tions CN Rail Tran ortation mandated their Traffic Systems (
training department (henceforth referred to as: Servocenter Training)
to produce goaod, technicaHy accurate, self instructiona? ~training '
programs for: distribution to regiona1 car'l oad centers across the

country within the shortest possible de'lay. These programs were

‘ to cover numerous complex procedures'and‘ work activities related to

recent computerization of their traffic systems (this refers to-

systems for moving freight cars between one piace and another,

N o

quantity, intensity ’“and rate of such movement, related charges and
documentsJ “In an attempt to increase the efficiency of design and
deve]opment of their materia]s as well as to ensure their technical
My. Servocenter Training decided to train SMEs from carload
centers across the country in the Int‘uctionai Systems Design ( ISD)\
process (U.S. Afr Force 50-58, 1979) and have them perform as
instructional designers with minimal guidance from their staff of

o R ~

Instructional -Technolog{ sts (I7).

D
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‘location to supplement self-instruction.

'MEs were typically train movement clerks whose everyﬂay"“"“
duties 'Were/_cterica’l/technfca] in nature. None had-any teaching

or t?aining background nor &ad any of them ever been fnvolved with

¢ course design. SMEs were selected primar{ly on the basis of their

technica] expertise 1n a particula—r area of traffic systems opera- '

tions (e.g. waybilling, demmurage, etc.). They were brought in to
the Servocenter training department on temporary ossignments to
de\TIOp, in sams of 4 experts training programs in their parti-
cular field of expertise. Following ins'truction on the ISD process .

and as actimg instructional designer.,s, SMEs were .expected to ~»

conduct tas(/analysis, write objeot'lves, derive criterion test

{tems to\!n‘at‘:,ch objectives, dér'lve{course outHnes and teaching
points based onliearning hierarchies amd develop self-instructional
training progrﬁms,.in vari’tous medi'a,'at 'Igast in roogh draft form.
Due to union agreoments ' tempo{ry assignments of/ this;nature could
not exceed 90 days In onder to increase"SMEs produc£1v1ty and
decrease the amount of time spen}; on training during the 90 day
a]]wantig, Servocenter Training Management dictated that training;
on the ISD process wou'lo be proyided in self—instru.c't'lonal modules
that MEs could stﬂd,'y' in their home locations after working hours,

prior to their coming on the assignment to fhe Servocenter Training

" location.- There were however, provisions for periodic 1 day group

an guided bfa quaHf'led IT at tg; Servocenter Trrining(

2
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The Problem

As Servocenter Training personnel were not avaﬂab‘le to
deve'l‘Op?the sel f-1nstructiona1 modules, a request was made to the
Corporate Tra1n1 ng group of the Human Resources department to

'-generate the training. A series of 24 traping modules was thus

produced.

-

' . . b

, |
- Y . a

Part 1 of the series consisted of 3 self- 1nstruct10na1

modules on Task\ Analysis each of which dea1t with one of the

activities Servocenter Training engaged fn at that phase of the

~ISD proj:eSS' TJACUM Flowcharting and Task Descriptions. Two

teams of 4 SMEs who had studied the modules were simul taneously

brought in to Servocenter Trainfng to conduct Task Analysis fn

their respective‘ areas of expertise. Having identified, through
' v

“ the DACUM process, tasks that make up their jobs, they were)‘then ’

ekpected to describe these tasks in the form of algorithmic flow-

-t

charts.

‘Although tH® SMEs performed at mastery level on the module

.content. they were unap]e to generate flowcharts without consider-

abl® assistance from the ITs. More often than not, thefr work had

to be completely redone. This ran counter to the obJective of

increased efficiency pursued by Servocenter Training. Management
questfoned thg effectiveness of the 'existi ng training module on



T&sk Analysis/Flowcharting and requested that Huﬁan Resources
develop a new module that would enable their SMEs to perform as
expected. The entire ISD Erocess7is documented.in’tpe chapters
which follow.

Rationale : | '

£

+

A1l tog often, trainers receive a request for training )
'.because:there is a "problem". The trainer is expected to provide
1qstructiona1 materials that will hopefully él{minate the problem.
Before launching into the production of expensive training
materiais, ghg ﬁeed for instruction must be carefully assessed.
If the problem is due to a deficiency of knowledge or skills, L
train}né may be the solution. If however, the cause lies.else-
wheré in the system (in lack of prOper role specification, inade-
quate selection procedures, working conditfons, etc.), a training
solution 1s inappropriate and design efforts are wasted.
Specialists in the systematic design of 1ns§ruction such a
Friesen (1973), Gagné (1979), Mager (1970) and Romiszowski (1981)
ngree that it pays to 1dent1fy the need for igktruction, and to
conduct a systematic front-end analysis of the performance

problem. ' From this flows 1dent1f1cézion of the so]ution a
component of which may be training. L.
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0f the 24 s‘e1f-in_st‘:ruc;;10’rial ‘modules that had been designed
to “train‘C‘N technical content experts on the ISD process, the ¢ |
module on Task Ana'lysis/Flowcharting was singled out by Servocenter
Tra1n1ng maﬁagement as pa/icuhr]y ineffective. At f1rst sight '
: this evaluation .seemed puzang as the average post-test score
obtained by 8 SMEs who had studied the module was highly satisfac- .
'“tory (91%). The actual source of the.stated djssatisfaction
resided in ME's difficulty in performing as expef:ted on the job.
Despite 1n§tructi§n, SMEs were unable to generate fl 6;Eharts of\
their jobs without considerable assistance from the ITs, 'and‘more
often than not, their work had fo be complete]y redone. Servo-

~wcenter Training management suggested that a new training module was

the solution to this problem.

il

©
-~

Was the SME's performance problem due to inadequate training
or did the caﬁse 11e elsewhere in the system? A problem analysis
process . (Fri’esen, 1973) was carried out ltf answer some' of these .‘
questions. The process pointed to two main contributing causes of .

the performance problem: >

1. Ina;propriateness of existing materials. The existing
module dealt with application of flowcharting rules but
failed to teach:problem-solving skills required to



2.

generate algorithmic flowcharts. In addition, it faﬂ&fd
to-1ink the flowcharting activity to the purpose of task
analysis;

e

Uﬁrea]iﬁfc performance expectations placed on technical
:on‘tent experts., SMEs were‘typicaﬂy selected from the
unfonized ranks. Their regular jobs involved strict and
repetitive application of set procedures. It was there-
fore unrealistic, in a very short per.iod, to expect éhem
to develop the'aqﬂy_tipa! problem-sp'lving skﬂdls required
,t° develop algorithmic flowcharts of ‘tasks that make up

their jobs.

Despite the /author's aforementioned concerns about unrealis-

erformance expectations and quality of SMEs, Servocenter

1.

Tr2ining Minxgement considered that a revised training module
could 1mp|;ove SME's performance. Setting aside the possibility
that this decision was 1ncorrect,‘ add{itional constraints for the

~ subsequent design were established by Servocenter Training:

" The module had to be self-instructional, administered

after working hours. It was expected to be no longer
than 4 hours so that 1t could be studied in one-sitting.-

w .



-, . There was; however'. possibility of a ”fonc‘)w-up group
practice session of no more than 1 day, guided by a
qfl{fied IT;

2. Choice of media was restricted to apprbved format inclu-

ding pHnt, a.v. filmstrip, and audfo-cassette or combi-
nation of the above. This was a function .of the del 1'very'
capabilities for self-instructional programs in local

offices; ‘ o ‘q

3. A1l training materials had to meet. the 90/90 criterion
of effectiveness: 90% of the students had to obtain 90%
on the post-test. This was the standard for all

Servocenter training programs;

' 4. Content had to reflect railroad reality, and use_work

related examples;

‘5. The module.had to be delfvered as soon as possible,
before the next team of SMEs was to come 1\3 Specific

74 °

time frames were not given.

The following resources were pr"ovided to assist in the design
“of the mdule: . | , L
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3.

9 .
l ! : : -
ISD process and content experts: . Instructional
Technologists from Servocenter Training and Corporate
Tra'rlning were available whenever necessary thrqughout

design and evaluation;

Technical content experts:’ The Instructional Design
Supervisor of Servocenter Trajning who had worked in

»

carload centers for many years was mandated to verify

technical accuracy of work related examples;

Target SME population: 2 SMEs were available during
needs identiffcation and 4 for the small group evalua-
tion of the final draft of the program. There was no

" access to the target population during the actual

design. The Manager of Servocenter fraining identified
his Instructional Design Supervisor as r;epresentative
and knowledgeable of the i:arget p0pu1atio.n. He ‘was
seldom available but cooperative and vla'luab‘le when he

was.

Audfovisual production expérts:,' an {llustrator, a

A

graphic artist Jand a recording artist were provided as

well as full access to professional production

% .

facilities.
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These then were th strict parameters within which the design
and -evaluation of the rayised trmk{::d:h had to be conducted.
The problem therefore was to deve'lop a ective module that
would enable SMEs to develop algorithmic flowcharts of tasks that.
make up their jobs, within established constraints. The fol1ow1ng

chapter wi]l examine the theoretical basis upon which the subse-

quent design and evaluation of this revised module was formed

>

RN
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= .. CHAPTER II

REVIEW OF THE LITERATURE

In this c.hapter, the current status of res Narch on the use of
“algorfthms ‘and’ spec1f1ca11y flowcharts, in /task ana1ys1sois
examined. This p‘rovides useful insight into the nature of
'expec_t'ed perfor-mance and serves as a theoretical basis for the
content of the module. A second section reﬁews rel evant research
reganding the problem of\trainirg SMEs in task analysfs InA the
final section, relevant research on instructional design, media-
selection and formative evaluation fs lopked, at extensively as a_
theoretical ‘bas15‘ fo;' the production and. eval uat;ibn o;’ the revised
'm&!ule on Task AgaIy‘é,is/F'lowchartirg. o ' T

<
-

The Use of Algorithmic Flowcharts in Task Analysi$

The first step in i:he.systematic‘desig'n of 1nstruct1c;n is to
{dentify “what" to teach. ' The pu~rpose of task anmalysi s~1s to |
"determige the subskills or component operations which are. |
required to learn and/or perform a task and ‘to identify the inter-
relationships between sub-tasks" (Merrill, 1977, p.101). Gagné —
(in Briggs, 1977) has 1dent1f1ed three components to task

, analysi s:



1.

2.

3.

<@
\

Information processing analysis of the human performance,

to_reveal its sequence of mental operations;

Task. classification, categorizing the type of learning

‘outcome represented by the task, as a means of identi-

fylng necessary conditions of learning; and

Learning task analysis of the performance and of i{ts
mental operations, to reveal the prerequisites of

learning and desirable sequence of learning events.

(p.115).
[ 3

Thé first kind of analysis,‘ information processing analysis,

is a necessal;'y first step to undertake when no accurate descrip-

1 )
tion of the expected human performance is available. It {is con-

N ’ »
ducted for the purpose of revealing the sequence of physical and

. A .
mental operations to do a job. Performance of any job, even a -job

generally regarded as manual or procedural, involves a cognitive

combonent‘and requires solving problems or making decisions

(Landa, 1982). In simple jobs, these deC1510;IS may not be

. numerous and not very difficult but, without the ability to make

them, one cannot do the job. Information processing ana1¢sis

seeks to identify the specific operations and decisions executed

in the perfou'nnance of a task. It also reveals the order 1in which

+

e
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operations a;'e to be performed. The processhnomaﬂy consists of
observing an individual performing the task and ‘asking him/her to
“think aloud” while he/she is doing 1t; detailed notes are
recorded_ concerning the 1nfo:nnat°10n or objects operated upon, the
specific opgra,tions being performed, and all decision points h
encountered (Merrill, 1976, 1980M1§e1uth and Rodgers, 1980;
Gagné and Briggs, 1979; Scura 1973). The result of
informatfon processing analysis is a task descript‘lon a list of

all the operations the learner must perform in order to succeed in

a task.

-

Instruct’iona'l designers often_ face the problem of repre-
sentin-g types of 1.nfomation collected in tagk énalys1s.
Coscarelli (1978) has made a s'trong argument for the use of
flowcharts in representing complex pfocedura'l operations when
accuracy and- speed are of prime consideration. In fact, use of
the process/d@ision flowchart as a training tool was perfeéted
by Lewis and Horabin under the monikor “algorithm® (1967). An

algorithm can be defined as "a precise, generally comprehensive

prescription for carrying out a defined (...) sequence of

elementary operafions (...) 1n order to solve any problem
belonging to a certain class" (Landa, 1974, p.11).

J



@7 £y ees et 14
PP
¢ ot 0,
PR
i

PR

Merrill (1976) and Scandura (1973) have proposed an algorith-
mic épproach to task analysis. This appro;ch is consistent with
"the structural theory of learning. According to this theory, all
behaviour may be generated by rules, and a rute is essentially
congidgred to be ap,aIgorithm fqr generating a set of responses
for a corresponding set of stimuli (Scandura, 1971). An
algorithmic task analysis thus consists of decomposing a rule into
its component steps. The resulting task description 1s an
algorithmic prescription that is:

1. -.a 1ist of all the operations the learner must perf;rm in

, order to sucéeed”at a terminal task (Reigeluth and

Rodgers, 1980); ' ’

2. a_model of human thought processesf;arrespond1ng to the
sequence of operations (Merrill, 1977);

3. stromgly guaranteed to give correct r;sults under real-
1ife conditions of*usage, and; _ |

4. communicable to anyone who needs to know about it (Lewis
and Horabin, 1977). |

It has been suggested that certain kinds of algorithmic task

descriptions ar% best répresented‘and commun1cat§d not by means of

conventional prose, but by means of p{ctoral and grdphic devices

such as flowcharts and 1ist structures (Coscarelld, 197§§‘Horab1n

and Lewis, 1977; Merrill, 1977). The flowchart derives its

strength from the clear way it separates different kinds of

information: questfons (cognitive operations) are visually"
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distinguished by being placed in separate diamond shapes, and‘ i
manual operations are identified as those placed in rectangle
shapes. When used \aés a job aid, the flowchart simplifies the
reasoning process fo\\r the users (Harless, 1980). fnstead of/]
léaving them to find their own way through a mass of tiresome
prose, the flowchart provides a minimum sequence of simple, yes/
no, questions. Each answer automaticalﬂy routes them to the next™
question l‘m‘tﬂ the entire task 1s successfully pérformed. In
fact, accuracy of algorithmic flowcharts that are produced -through
information processing analysis can Be empirically tested by
having an individual follow the algorithm in at ptir;; to perform
the task (Merrill, 1977).

© Training SMEs in Task Analysis
[ v - p
As outlined in the previous section, information processing
analysis 1s usually carried out by,,{a‘n analyst observing an expert
wh'ﬂe p%rfomirg a task. The analyst uses conversational and
observatiGnal methods which can allow certain kinds of (mainly

rLe
technical) know-how to be successfully exteriorized and described

as an algorithmic flowchart. . It has been\suggested that some

efficiency can be gained if the one doing the analysis is-also

coupetént at performing the task. If so, the analyst may observe
*- - - .

his/her own operations by introspection (Merrill, 1980). .

'S
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Few attempts at training SMEs to conduct task analysis have
been reported in the literature. ne interesting effort has been

undertaken and described by the Trai{ing Analysis and Evaluation

..group (TAEG), working for the U.S Chief of Naval Education and
| . ’ -
Training (Terrell, -3983). Faced with a tremendous demand for

course development due to techno]ogical change. the TAEG has opted
to train SMEs to perform’ some of the "routine tasks that make up
the craft of instructional design“ (p.35) The\se rouﬂne tasks
include specific techniques—for instr ctional deeign activities
such as task analysis, writing lobjective and tegts. Whereas the
"professienaI tasks" whfch“,;-equire creativity, experience and
1nterper§6na1 skills are left to elx'perienced instructional desi-
gners, MEs are provﬂ: with algorithms to assist|them in the )
implementation of instructional strategies and actu)a1 performance
of these tagks. The article reports’ in detafl on algorithms that
were -developed for the eva}uetion‘ of materials and production of
job aids. However, no 1nformaﬁon is provided on the content of

the algorithm for task analysis (on what part of task analysis is

- considered a’ "routine task"), nor on the effectiveness of the

algorithm 1nxenab11ng SMEs to.perform as expected. Elaborate
procedure documents. have been produced by the U.§: mil{itary (U.S.
Air Force 50-58, 1979) and a variety of manuals and articles have
been written to guide novice instructional designers 1n flow-

charting for task analysis (Bell ahd Abedor, 1977; Cram, 1980; ‘

-

|

-y
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P

.Davis, Alexander and Yelon, 1974). While these are useful sources

of information for SMEs, they by no means consi:‘itutefsystematic

traiming. .

&‘ ’ »
Landa (1974) has made a strong case agafnst using SMEs to
develop afgorithm'lc flowcharts of tasks that make up their Jjobs.

. He argues that 'exper-t performers often cannot describe exactly how-

they do -their jobs: they are not conscious, or not completely

‘ cons‘cious,'of their own operat1ve processes. While they are aware
- of tﬁ subJect” of their actions i.e. the content of what the_y
_.learn“‘nd apply, they are largely unaware of how they operate with

the content mhat they, cognftive]y do with the knowTedg-e. Landa -

* N

. further contends that use of SMEs to deve'lop algorithms Lhas often

"
resulted in the production of incomplete and inaccurate procedureS‘

docqments which cannot quany as true algorithms. In order for
‘them to develop "rea]" algorithms that would be of practical use,

/

SMEs would have to 1earn "how to break down the cognitive process

!>

_® into relatfvely elementary operations” (p.13). What is required

then it to t SMEs problem-solving skills that will .enable them

. to discover the manual and cognitive operations inherent in the

" performance of their jobs.

A | ,
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* Instrugttonal Design

iy

Research in and applijfation of Hnétructiona] thchnology has

demonstrated that tﬁE‘Effectiveﬁess of instructional design can be
1mproved when it is done in a planned and systematic way. The
"systems épproach" to instructional design is now widél& used in
industry and 1n'the‘@111tary. Briggs (1977) defines the instrug-
tional systems deéign approach to developing a course/program as
"the planning of instruction in a highlywsystgmatic manner where

all components of the system (objectives, instructional materials,”

tests, etc.) are considered in relation to each other in an order-

1y but f]exiblé sequence of processes; the resulting delivery
§ystan is tried out and improved before wideSp;ead use fs encour-
aged" (p.xxi). The last decade has seen a proliferation of books
and artj;]es'that describe 1in grea@ detail the processes .involved
in usfng the "systems" or systematic apsroach to instructional
design (Briggs, 1977; Davis; Alexander & Ye1o;. 1974; Dick ‘&
Caré}, 1978; Gagné & Briggs, 1979; Romiszowski, 1981).‘ The basfc
approach that was used in the production and evaluation of this.
module was the Instructional Systems Design process outlined by
Gagné & Briggs (1979). A model of that proces; fs 11lustrated in

« *Figure 1.
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Figure 1
Gagrié & Briggs, 1979
" Instructional Sysfems ‘Design Model

~
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Underlying Gagné & Briggs' instructional systems framework {is

the ra'tionale that design rests on identification of capabilities

and skills to be learned, rather than on subject matter. The

basic approach involves 1dent1fy1ng at the onset which type of

‘capdbility is required. As flowcharting requires that SMEs

interact with the environment by using symbols, the capability

3

they had to acquire was characteristic of intellectual, skills

[v]
" (Gagné, 1977). The type of intellectual skill was further speci--

fied as that of problem-solving or "higher-order rule”, a skill
that would enable SMEs to discover the cognitive operat1ons‘ and .
problem solving devices inherent in the performance of ‘their own
jobs (Horabin and Lewis, ‘1977'). Once the type of intellectual
§k‘111 is identified, mere precise specification of sequence
involves tracing backward from the outcome of learning to 1d’ent1fy
intermediate or prer:equiste capabilities that must be mét at each
step to ensure learning of the next capability. Gagné's (1977)
Hierarchy of Capabthi(es in the intellectual domein ts useful 1in
identifying sequence of prerequisite capabilities in order of °
complexity. Based on the‘hierarchy, it was established thet in
order for SMEs to acquire problem‘ solving skills that ce’uid be

‘applied to generating of ai'gorithmic'ﬂoucharts of the tasks that

made up their Jjobs, they would first need to be able to discrimi-
nate between fl owchart'lng symbols. They would then need to

acquire and recall concepts of task.analysis and flowcharting,

[}

4

ff
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followéd by the capability to use flowcharting rules. When, and

only when, WMEs-had acqqired these capabilities. could they move on<
.. to learﬁing'of'prob1em-§61vin5 skills. o

The next /s in the design ﬁrocess involves translating
capabilities andiprerequisite bapa5111t1gs into performance
objectives. These define what ledrners will be able to do at the

end of a course in terms of observable bénavior.' Gagné's taxopomy

of ledrning outcomes.was used to develop objectives because 3t

relates dfréctly and specifically to the learning and teaching of

each type of capabflity in the hterarchy (Briggs & Wager, 1981).

Objectives statements also state measurable standards and criteria .

for performance (Mager, 1975). These provide a basis for the -

design of criterion-referenced assessment procedures of what
vy .

students will have learned as a result of instruction (Popham, - 7

1969).. Would SMEs be able to generate descriptions of the tasks
that make up thefr jobs in the form of flowcharts in the

" appropriate sequence, witq'a11 steps‘flowchartqd as a result of

® y : ’
instruction? Recent studies have demonstrated that the only test

.that could prove the accuracy of an algorithmic flowchart is to

I

have 1t used as a job aid 1in the corfect performance gf a
simulated task (Merrill, 1977). For this reason, criterion of
effectiveness of. the module -in meeting - the overall performance
objective was.estgblished'9s'masfery (100%). Criterjon of

]
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effectiyeness for the sel f-instructional part of the modu]e 1n

meeting sub-objectives was maintained at 90/90 as had been

specified by Servocenter Training.

ROEL

" Once this has been done, the design effort can éoncentrate on

‘-developing the instructional strategy.. It describes general

components of linstructionﬂ materials and pr‘ocedures‘ to use with
these niateriale in order to elicit the desired learning outcomes. .
The major components of an instructional strategy have been iden-
tified by Dick & Carey{I979) as: péeinstruétiona‘} act'lvit'les,
1nformat'lon presentation, trainee part1c1pat10n, testing and
foHowthrough Because of SMEs' fear' of faﬂing vand high anxiety
in under‘taking task‘ analysis, p‘articmarhattention was paid to
tncreasirg‘ thetr motivation tevel in the preidétructiopal activi-
ties: this Qas done by showing tﬁe SMEs what they wbuld be, able .
to do at the end of the program aS@eH as remindirg ‘them of

?know'ledge they had already acquired which related directly to what

they were about to learn, thereby mak i ng 1.nstruct1on more meaningf
ful to them (Briggs, 1977). Given that SME‘s{ were adults who had .
been out of school for some tThe, care was taken to 1imit the

amount of 1nfomation presented in each chg,w:-“ and to provide

. frequent opportunity for- practice and feedback after exercises and

embedded tests.

&
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- of the actual ‘materfals had to take into account the requirement

many ﬂowcharting rules, use of self-instruction certainly

Nd(ﬂe. - T
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1ng specification of the 1nstructiona1 strategy, design ’

‘. that these be self-instructional Given the SMES' varying levels

of education and the need for frequent feedback 1n practicing the

provided an oppoi'*tu‘ni ty for sel f-pacing and immediate feedback.
Considering the cost and amount of time required to develop self~

1nstructional materials, effort was placed in eva1uat1ng and stng

S as\mch as possible of the al ready existing self- instructiona
"module whose objectives dealt with teach1r1g of flowcharting v les.
’ ,'Review of existing materials was carried out (Dick & Caréy 1979)\

to determi\ne their effectiveness wi th respect to content

{

sequenc‘¥ met odology and assessment procedures. Instructional

segments, examples and test items which were consistent with the

‘1nstruct'10na1 strategy that had been developed were used in the

design of the new na\ter'lals. Givén that the existing module
faﬂed to 14nk f'lowcharting to task analysis and did not provide

. for the pre-instructional act‘lvities that had been identified in.

the fnstructional strategy. a comp]etely new segment was deveToped

to fill the gap at the front end of the sel f-instructionai

The existing self-instructional module also failed to teach

problen-solving capabﬂities to enable SMEs to generate

e

' a‘lgorithnic flowcharts of the tasks that make up ‘thefr jobs.

™~
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| However, as a tj’me restriction of no more than 4 hours of self-
1n§truction had been specified at the onset by Servocenter
Traini ng, agreement was reached with their management that . RS

. instruction for this capability could be acquired in the context

of the one day f
provided

Ow-up group session guided by an IT that was

' - in their schedule. This solution was the /only one
that Sewocentér found ag’ceptas'le from the logistics po'1 nt of
view. There were also 'advanta'ges to this approach. On the job,
SMEs worked 1in groups of 4; under under the guidance of'an- IT.
)Ins'fruction in a.classroom group sé’ﬂ:‘fng guided by' an IT closely
r;eflgcted conditions under which actual performance w();nd be
expec_f;edt "Furthennore, Sérvocénter Trai ni.ng' location could
provide access to comp\uter terminals: these could bé used to
ﬁroﬂc\le' situat‘ignal support in acquisition of problem-solving
skills (Fleming & Levie, 1978) and be used to verify accuracy of .
a"lgor1thm1c flowcharts through simulation of the tasks on the
computer (Merrﬂl’, 1977).

<*

3 . ”

* A multi-media approach was ;Jsed in designing both the self-
{nstructional part of the module . as well as the classroom part.
Briggs, Campeau”, Gagné & May (1967) ‘h‘ave demonstrated that
frequent changes in n!edia may prevent boredom and mafntain ‘
interest and at_tent':ior'l.' _Established constraints of approved med{a

were first considered. Further selettion of media was based on B

-—



Romiszowski's approach (1981). Media were sel ectéd with
consideration of factor; wnich influence- effective communication:
objectives (what we want learners to be able to do); learner
factors (11teracy, motivation etc.), and content factors

* (stimulus- response factors).

The self-instructional part of the module consisted of a

" fiIlmstrip with sychronized audiotape and printed workbook. The

f'llmstrip'was designed to gain at‘tention from the learners and
_motivate them at the onset, teach them the concepts of tas;k
analysis and flowcharting as well as discrimination between
& flowchart symbols. Filmstrip was choseﬁ for the following

reasons: ' »

1.1 The combination of still, projected n;diza (in this case,
filmstrip) and audio recording has been found to be
powerful both in transmitting. factual knowledge and

increasing motivation (Kosma, Belle and wﬂHams,s#WB);
. ‘\ . N L]

AN

2. Projected medig arouses and maintains high student
interest (Kfnder, 1959);

L
)

-

3. Learning discfim'lnations between flowcharting symbols can
be facilitated through color cueim (Fleming and Levie,
1978); | |
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Filmstrip and slides have been fpund to be particularly
effective where 1nd1v1;|ua'l pacing and student

*

participation is required (Allen, 1959); and . ’\

Filmstrip is. compact, easily handled and always in proper
sequence. Productfon capability wag“available thrdugh
Servocenter and all carload cente wére equiped with \

filmstrip projectors.

A self-instpuction, printed workbook was provided to

accompany- and complement the filmstrip for-.the foﬂdwing reasons :

1.

—~

y

N

"vias also convenient and portiBle and could be used as

~on flimstrip would have been pr;ohibitive and could not

&
Testing and practice on objectives in the self-

instructional part of the module-required written
responses either in the fonn‘of answers to quest'loné or

flowcharting of prose; and

-

The cost of producing the entire self-instructional part

be justified beyond segments where co}br cueing had
demonstrable benefits. It was the cheapest medium
avatlable to provide instruction and practice.

oppertunity on flowcharting-rules. A printed workbook

material following instruction and on the job.

E



The group pgactice session required two media. A flipchart

., - was used so that flowcharts could be recorded and viewed by‘ all
F 4 .

‘ h SMEs as they were being generated. Flipcharts are standard

equipment lfoﬂ classroom fnstruction in industry and'. 1nstructors
are generally comfortable and skil1ful in using them.. A computer
terminal was also used to provide Opportunity for feedback through

computer simuIWn. 2

.Once'the entire mdule had been designed, provisions were
made for comp'lete sets of instructions for SMEs in the sel f-
1nstructiona1 part of the module as well as for the 1nstructors in |
the lesson plan to guide the group practice session. These were
to enture cov“i’s"tent mapagement of the delivery of instruction.
Gagné & Briggs' model finally calls for the evaluation of the
instructional system. Procedures for evaluation are fixrst applied
to the design effort itself. Evidence is sought in order to
. revise and improve the materials prior to firuﬂ 'deHvery. fhis
process {s ca‘ll;d Formtive Evaluation tQick & Carey, 1979). Two
~ stages of formative evaluation were carrfed out: one-to-one,
'where objectives, tests and materiz;ls wvere individually reviewed
-amd co-ented upon by ISD process experts and the avaﬂable ‘

"5

4

technical content expert who also served as a representative of ‘

the target population; and a small group evaluation, yhere an

o
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actual group of 4 SMEs studied the materials in an approximate
"real- 1ife" setting to collect the required data. Formative
“eva1ua_t'lon was carried~ out on 4 SMlZi. Givep that anticipated
average size of future groups was 3 to 4 SMEs, this test sitpation
was considered as a field test. The total target population.was
not‘expeeted_to exceed 20 in the following two years.

~N

Criterion-referenced tests previdep the basis to evaluate
oJ@ra11,effect1veness of both the selriipstructional part of tﬂe//
program as well as the classroom part. The Formative Evaluation
process not only demonstrated i1f course objectives were achieved,
but gathered data to analyze if content and sequence were
appropriate, ifacourse quality met the trainees' expectations and

if the timing was adequate.

Results of formative evdluation served to guide revisions of
the program to make 1t more effective in meet1 g the stated over-
all educational obJective.

Having reviewed relevar;t research as a theore\ticﬂ basis for
the design and eva;ﬁ\ation of the revised Mu]e, the following
chapters will outline the methodology that was®used both fn the
problem analysis, and in the design and evaluation of the module.

-~

\
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s CHAPTRR III
 PRELIMINARY STUDY: |
PROBLEM ANALYSIS "
'S ~ g . ,

The burpose of this study was to produce and evaluate criterion-
referenc training materials aimed ‘at enabl1 ng. tec}’cal content
experts‘ T SMEs) involved in task analysis for CN Transportation to
algorithmic flowcharts of the tasks that make up their

Jobs. The materials which had been designed to meet this need had

| Been found to-be unsatisfactory in that SMEs were not able to

“perform as ‘expected 'followh'g fnstruction. Before’launching into
the product'lon of new gm expensive training materials, a
systematic anglysis of the performance problem was conducted in
order to 1dent1fy precise1y what the performance deficiency was
and to identify what training would be required to meet the needs

" of CN's Servocenter Training. This chapter deals with 7;%'” first

step 1n the systens approach to instructional desig n. A complete

) ene'lysis of the problem is presented ard recomendations are drawn

¢

- a8 & basis for subsequent design of revised training materfals.
. The next chepter‘ covers the design, development and evaluation of
the revised materials. |

"
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Target Audience

‘The first step in the analysis of ‘the instructional system -
was to reevaluate thé' characteristics of the'target' population.
' It\rj_;ag. been mandated that the target audience be technical f:ontent
e;perts (SMEs) selected to partiwate' in “task analysis within
-thefr areas of specfalization for CN Transportation Servocenterg '
Trai'n'lng Department. Specifically, MEs were train m;)vement

. clerkg working in c§rfoad centers agross Canada whose permanent

jobs fnvolved processing of data relative to transportation of
freight via rail. Typical SMEs were male, between the ages of 30

@. and 45, with an average of 9 to 12 years of formal education.

_None/ had any teaching or traj_yng background, nor had any of them

———
)

been associated with course devetopment before-bef ng assigned to

temporary assignments as instructional designers in Servocenter

Training. Most had Tow writimg skills. These characterdstics .
“ ‘ were evident in written autobiographies SMEs had submitted along
» - ,
with their applications for this assignment.
. N ' B N
) /

. Nine SMEs had been trained and had subsequently been involved
in task analysisy.design and development of training programs on a - ’;
temporary basis, and all had returned to their local car]ofd,
centres upon completion of their assignme.nt. Eight of those SMEs

!

- had completed a study of the existimg self-fnstructional module.

1
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‘when this study.was 1n1t1ated. It was the results of these eight
Wch fed into prelimirary assessment of the training module.

~—

¥

. Of the 24 self-‘lnstructional modules that had been developed °
.on the ISD process, the module on f'lowcharting was singled out as
1neffect1vé by Servocenter Training management. A copy of exis-
tim se1 f-instructiona1 materials on Task Analysis/ F]owcharting
‘was proviided for review. Other mater1a1s 1nc1uded a computer
pr‘intoug of ps'e-test and post-test resulss (see Table 1) and
‘embedded post-test data for the 8 SMEs who had completed the
progrh (A copy of ‘the post-test and of embxed post-test

-

)

In onder:'to investigate the performance problem, question-

. nafires were designed by the author to rlntervN\both Servocenter

Training ma'nagement and staff as well as SMEs who h.ad taken the .

training (Appendix B). Questions reflected those contained in the
Problem Identification Process outlined by Frefsen (1973). Ques-

tionnaire 1 was deweloped to interview managers and IT staff who‘

had worked with the two previous groups of SMEs‘and had requested

that 2 new training program be developed to meet their needs. It

consisted of six questions aimed at answering the following:
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1’ Who were the SMEs?

2. What was the expécted performance? What were ‘the
standards, criteria amd conditions? o~

3. What was the gap '[r;z pehfoqmnée?

4. How could trainimg be improved?- s

Questionnaire 2 was developed to interview WMEs who had taken
the existing training and had ;ubsequgntly been-ifivolved in task
. analysis for; Servocenter training. It“consistéd of seven
questions aimed at answering the following: | ‘
1. 'what were they expected to do? Under what condition;.?
2. Did they find that fra‘lning had been effective and useful
on the job? ‘ .

3. How would they improve the module?
g.

-

Procedure

"rwo‘ In%truct.iona‘l Techndlogists.fr CN Corporate "zrraining as
well as the author reviewed the existing%t!‘!'ﬁl?"pbjectivés for
c]arif;y of performance desired and reviewed the post-test to
evaluate it's validity with respéct to stated behavioral obpjec-

tives. Scores on the pre-test and post-test were compared to

determine {f SMEs had learned from the module and scores on ~

. - AN
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Table 1
. . 1 %
Task Analysis/Flowcharting
“ Issue.1 (Unrevised)
Pre/Post Test* Results
i
Pre-Test Post-Test _ Average Gain
Aerage Scored . 19.6° . 36.37 1677
» boow
Average %b 48.9% .+ 91% T R.7%
: i oo
(,
* NOTE: The pre-test amd post-test were identical. - . e
al{laximum raw score possible: 40 ' A ' '
b . ' ' ' .
Pass: 90% 1 ' L

fo
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embedded post-test questioné Qere reviewed to 1denf1 fy errors
,which cou1d. be relatedrto. problems within. the instructional
materials. The instructional materials were also reviewed for
appropriateness of content, sequenée and methodo'logy. Interviews

were then carried out in the following way:

o«

-~

" The first interview was conducted w'!th the Manager of
Servocenter Trairﬁting_.l The Insfruct*lona] Designer and the two ITs
were suBseclyenﬂy interviewed individually away from their work
stations NtO ensure privacy and confidentiality. This was tho@ht
to be necessary in view of anxietiJe's which usually accompany
'prob1em analysis interyiews in industry: these are often seen as
threatening because fnvestigation of the performance -problem could
reveal inadequate management\practices as a contributing- factor.
Eecause SMEs who had taken the training had completed their
‘ assignment and returned home, their interviews were conducted on
the te]éphone. The instructional design supervfsor'c‘ould Snly
provide access to two SMEs who had taken the training. SMEs did
not know that they were.going to be interviewed brior to the
interview itself. SMEs were asked to cooperate but were told that
their bﬁ;‘}icipatfon in the interview was optional. They were also
told that their answers were confidential and would serve to.

improve training for the next groﬁp of MEs.

-~

Syt
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Results and Discussion

» . This preliminary study was aimed at answering these -questions:

- o .
: N '
1. .Was the existing module effectiye in meeting the stated
. | objectives? . '
2 . 2. What was the performance problem? -

3. If ineffective training was a source of the problem, how
could it be fmproved to solve the problem? '

.

Was: the Existing Module Effective in Meetim the Stated- .

‘
1

Objectives?

+

' b

The module's objectives stated that SMEs would be able to: ‘

{
1. Match the symbol to the correct function when given a

. number of flowchart symbols and é list of various,
flowchart functions. A
2. Flowchart sub-tasks in the correct sequence usf ng the
‘appropriatle symbols when given a written description of a
- . task and {ts sub-tasks.

By
[

While the module had mgi:} the 90/90 criterion of effectiveness

v required by Servocenter with a average post-test score of 91%,

oo analysis of the pi-e-test and szt-test revealed that questions 2

B - .
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. gl .
dnd 3 were not valid measures of the instructional object_ives. \/

These were swiss-chesse, fill-in-the-blank type ques:c"hons whose

ty

answers could be logically deduced without any instruction or '
prior knowledge of required skills. These quest\ions had been T
weighted for 22.5% of the tgta'l‘ marks. This accounted for high
scores in the pre-test and- the p‘)ost-test.‘ ‘Neverthe]ess.‘there was
a gain in knowledge of. 42.7% which was ”attr“?fbuted to ’succgss on
valid test items (see Table 1). Analysis of embedded: posf-test
items revealed that errors had occured ‘mostly in qu'estion 4 whi_ch
éallgd for flowcharting of prose. Review of instructional
materials traced these errors lto two segments of instructfon whose
content and seqﬁence required revision." Hhi.lg overall effective-
ness was difficult to establish on the basis of 42% gain on two -
questions, MEs had learned from the module and instructional
technologists cbnside_r-e'd the materials generally adequate. -‘.;‘.inter-

biew data collected from SMEs confirmed that they had 1ear‘rie'g* from

the module, had found it interestim qm could not Nrememl‘)er ﬁaving Co

had "too many problems with 1t". However, when asked “Did the
training help you do your job?", SMEs 's'{ated that they didn't
real iy urrde;'stahd what they were expected to do on the job: they
remembered that part of thdir assignment as "puttin_; steps into

boxes and dfamond shaPes". 3
L

r/

\
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What Was the Perfomarice Prob]eni?

What were SMEs expected to do that they were not capable of
| dofrg as a result of instruction? Interview data collected fJ&n
- - , e~ \

Servocenter training management and ITs established that SMEs were.

~technical content experts wino were invoived in task analysis.
/;ﬁré expected to describe tasks that make up their jobs in
- the form of a']gor'lthmic flowcharts. ‘Although procedure manuals
/ were available, those ;we/re/consfdered 1n5dequ§te and outdated.
. SME§ ;herefqre had to rely on the{r: exper‘lence to analyze and
descriBg tasks that make up their jobs as flowcharts. Management
“had hoped that followim fnstruction SMEs could generate these
ﬂou!charts with m'ln'lm'a'l guidance from their staff of ITs. The 8
SMEs who had ‘gone through the module could ndt produce flowcharts
“without considerable assistance”, "their work had to be redone
beca'qse steps were missing” and "ghere d1d‘n't seem to be a logic
to what they produced”. It should be noted that 1t was quite
dj'fficult for Servocenter trainimy management to specify clearly
what they expected SMEs to be able to do as a result of

instruction. This sujgested that perhaps expected performance had
A not been stated explicity when the existing module was developed..

Was Iriadequate Trainirg- the Sourcé of the Problem?

S Review of the instructional materials revealed that the major

4is
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problem was not due to the poor quality of ex'lsti.ng materials.
Rather, wdiuw ty lay with the failure of the module's objectives .
to meet expected performance. While the existing module's overall
objective was aimgd at enabling SMEs to flowcharts task for which

they were given written step by step descriptions, actual on-the-

- Job performance required that SMEs use analytical problem-solving

skills to generate algorithmic flowcharts. Existimg .training was
generally effective but incomplete: it failed to provide 1nstru6:'
t_%on to develop problem-solvinmg skills, and failed to teach the ’
concept of task analysis, tinking- it to the activity of flow-
charting. This explained MEs' view of ;he whole activity as
“"futile" and "meaningless", a mere “putﬁng of steps 1nto. boxes
and diamond sha‘pes". 0f course, there were many factors that
could not be overlooked 1r; this problem, such as individual
learner factors (varyim 'Ievelslof edﬁcation, \(g\eneral lack of
experience with teaching or training, poor writing' skills) and
environmental influences (organizat‘:"l'onal‘ expectations, anxiety and
fear of faﬂing as s}ucc;ess or failure would determine career
development opportunities, long hoﬁrs. tight and sometime unre-
alistic dead- 1ines). Despite these factors, the preliminary
study concluded that the existing module was generally effective
in meeting the stated ;quect1ves and that what was needed was that
additional instructional segments be developed for thosé compo-

nents that were mi ssing.



.
.

39

[\‘.

How Could Traninilg be Improved?

" As a result of the preliminary study, a number of

 recommendations w;gre made for improvement of the training~

1.

2.

3.

That the module's overall objectives be modified from
enabling SMEs to trapslate given task descriptions 1into
flowcharting format, to enabling them to generate task
descriptions as algorithmic flowcharts; and, that a
sub-objective dealing with the teaching of the concepts -
of task analysis and flowcharting be added ;

That existing materials be used particular]y for teaching
of f1owchart1ng rules and modified as required to permit

1ntegration with new materials;

| ' v
That new instructional segments be developed to teach the
concept of task analysis amd to develop problem-solving

. oA
skills required for SMEg #@Enerate algorithmic

flowcharts; and

That invalid test items be eliminated and that tests be

modified to mee_t revised objectives. It was also
concluded that no pre-test needed to be administered: .
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SMEs' entry level with respect to content of the program

' + was assumed ‘'to be zero and no potential benefit could be

o

found in administering such a pre-test.

" These recommendations served as a basis for the design and
development of a revised module on Task Analysis/ﬂ owcharting
which is outlined in the next chapter.



OF THE REVISED MODULE ?/J ,

This phase consisted of ‘the design, development and evalua-
tion of actuﬂ training and eva]uatiorbum/in\atsvials-.w The materials
consisted of a 20-minute audio-visual ﬁfmstrip presentation with
an associated workbook, and a lesson plan designed to guide
Instructors in a follow-up group practice session. The‘evaluation
design cons1 sted of the devel opment of evaluation materiaIs which
were used “to assess the effectiveness of the module for purposes of
revision prior to final delivery. The activities of this phase

were based upon the recommendations of th/Prel fminary Study. This
used in the generation and

chapter therefore describes the meih
implementation of the 1nstructio al and evaluation materials based

upon previously established n

-

Production besij_q

s . N
. : o ° o »
4
x . .

The entire product was developed using Gagné's Instructional System

~ Design approach as outlined fn the Review of the Literature. Once

& gz
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-~ |  CHAPTER IV
DESIGN AND DEVELOPMENT _ > )
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the need for instruction had been clearly established ‘through the - 5~‘
Preliminary Study, instructional objectives were developed for the
revised module. ' " e

/ A %
Objectives

The instructional objectives of the mdui,‘eihwere: ‘ e

1. Upon completion of the 20-minute audio-visual presentation
and associated workbook (approx. 3 hours of instruction)

students will be able to: ~ °

state 3 reasons for doing task analysis;
* when given 5 flowchart symbols and a Yist of defini-
tions, match the symbols to the definitions; and

d
when given 2 written escriptiog_s/of\the/ it/eng requ'i red
to complete a task, fl owchary/ these steps in th\% correc t
sequence using the appropriate symbols /
—
. ' L \_//- o /
Criterion of effectiveness: 90% of the student;/ would score /‘

90% on the. post est. /\/
- S / -

‘
Py

s

e



2. Upon completion of ractice session guided by a -lesson
plan (1 day group session led by a qualified IT),
; ‘ students will be able to:
) when given a t1tle7of a task that makes up their Job, and
using refsrence manuals generate a flowchart of the

ey
at make up the task in the correct sequence,

using the a}bro ate symbols.

r

Time allowed ; Bs hours
‘ wed ;. By :
Task complexity: ' 15-20 steps

S Criterion of effectiveness: performance of the gfvenm
-« . task can be simulated

‘ without error by a na"lve
learner using the flowchart
as a Job aid.

o

Instructional Design ) e

- tr

Se1ec§10n of content and seqdeqce was based on wentificat'lon' /

oA of capabilities and sub-capabilitigs required- for SMEs to meet the
1nstmctioﬁal ‘objectives. These were contained in an
" {nstructional analysis which deta /J-é the h‘lerarchy of
capabi1tfes (Gagné, 1977), and fidentified the structure of the

PO o .

T
.
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4
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various components of the moduley 1t's content and the prerequi-
sites at each level of the hierarchy. . S
A Design Evaluation Chart (Table 2), which s;ecifiod enabling
obJectives and ‘test {tems for each capability and snb-cap)bﬂity e
1n‘ sequence, was produceo. Two 1‘r|stnnct10nal technologists (who .
' in this case were ISD process and content experts) and the _I?st:uc-‘ .
tional Design Supervisor (who was consjdered as repres)entat*lve of
the target population) reviewed the Design E\fa1uation Chart. T_hefp
instructional technologists were asked to evaluate the design for:
< /
1. accurateness of subskills identified in the analysis
2. accurateness of sequencing of subskills
3. adequacy of objectives in relation to subskills ’
4. ’ciari’ty of test items and match with stated objgctivés'
. The\lnstructional Design Supervisor was asl;ed to evaluate tne"

design for: - . o ' .

1. clarity of statement of objectives and test items
2. whether test items appeared to be a fair test of the
objectives ‘ ‘ 1

.

3. whether the sequence made sense.

'\\ .
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Table 2

U

' Design Eval uatibn Chart

-
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Table 2

| Design Evaluation Chart
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This initial check 'Ir!sﬁred that the materials developed would
address skills that were viéwed as being necessary For succes$ful

completion of the overall objective.

Al
aQ

Materials

Materials that were developed and broduced on the basis of

the instructional analysis consisted of 3 parts: a motivational
’

" .
and information component on task. analysfs; an informatioM and .
practice component on ‘f]owchar-ting rules; and a final component
. which would allow for development of ”prob1em-soLv1ng capabilities .

]

" throwh guided practice opportunity.

A 20-minute,’ self-instructional filmstrip with synchroni zed
audfo-tape was pi*od&Csd to provide for the motivational and infor-
ma tion componént on task ‘analys1s and flowcharting that had been
lacking in the e?(i/;'lr\g module. It consisted of 60 {llustrations
and graph%cs. ITlustrations portraxed : char'acter with whom . MEs
could identify and were used to gain their attention and hook them
into the module. Colour cueing qu l.Jsed within the graphics to
enhance retentic;n of 1 owchart:Irg symbols. The stt;ryboarq for this
component was developed by the.author (See Appendix C)l.. Production
6f ﬂ.lustratﬂms and graphics for thg fﬂmstrip' was handled by

. R Y
professional artists. Professional photography and“duplication of

-



slides was done by CN Staff. A semi-professicnﬂ narrccor was used
, for voice, and recording was. done ct CN Headquartfe\rs. ‘
. ) | : .
A 3 hour, sel f-instructional workbook accombanied i:he‘ :
filmstrip and al so provided the information and practice on
,»ﬂowcharting rules. It was based on the existing module which \
consisted of a se'lf-instructiorgal workbook dealing precisely with
1nfonnatioﬁ'am practice on \f10wchart1ng rules. These materials .
had been found to be generally effective in the Preliminary Study.
They were examined “to determine whac par:ts could be used entirely
and what parts would need to be modified to permit 1nte€r“ation with
the overall 1nstructional strategy for the revised module. They
. ' were a] S0 reviewed to establish what problems could be found in e
content or sequcpce\Althgmh the Preliminary Study had esta-
blished gene,ra/I effectiveness of the.existing module, no d‘ata' on

.

rd%d test or exercises withinthe course had been made ‘
. “avdilable to po1nt to problems in content or sequence within the *
1'nstruct1ona1 materfﬂ‘s\ Given that constraints prohibited access
oo ta na'lve SMEs to review the existing materials, these were examiﬂ?
by the two SMEs who had been interviewed in the Prel‘lm‘lniry Study.
They were asked to study the materials and provide the1r comments,
on clarity and appmpriateness of content information, practice

R

-

3‘.&‘
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exercises, sequence and test {tems. They were asked to note any
difficulty they had encountered in the margins of the workbook.
These were later discussed in debriefing conversa.tions with each

one. Two ITS were asked to do the same. The existing self- .

‘nstructional workbook was thus modified in the f‘oﬂ&ing way :

1. The first segment of the workbook was modified so as to
1nc1udle information and test referred to in the filmstrip
. component, and to include the modified objectives c}f the

*  modules. Instructions’ for study of the revised module

Y

were also added;
o
2. The post-test was replaced by an entirely new test consis-
o ting of five questions,’ two which were work reﬁted;
. | . - w
3. Three of the nine pracﬂce exercises that were consider
"childish" and "meaningless" to SMEs (specifically éxe;--
cises on flowcharti ng of tasks such a? vacuming and
N brushing  their teeth) were repla?ed by 1tems which, whiLe
they asses;ed the same skills, w%re more work related.
Fourteen 6ract1ce exercises anl tést items were added 1n

» the workbook : ten for rei nforcement and extra practice

.o



opportunity where«SME; had suggested more practice would
be 'appmpriate,%and four where in;strucﬂon had ‘been given
(on two flowchartiny symbols and rt;1g§) but had not been
tesi:ed;.’ S S
4. While existing examples and exercises on flowcharting
rules were varied .and unrelated to each 'other,,revis}ed -
materials consistently presented examples and exercises
on ftowcharting rules which allowed SMEs to gradually
bﬁﬁd,a‘ complete algorithmic ﬂqwcﬁart (of making a phbn;e
call) and usc:f existing examples as weﬂ.as new work
related examples and exercises to provide practice and

<

reinforcement when needed; L Q o
“ ©
5. Sequence was modified in two exercises where contént
ngecjed to'complete the exercises was erroneously givén ¢ ¢

! \
only in the feedback, and was therefore moved as input.
. \ [

»
’ -
i

 Revision of existing materials as well as development of new
instructional segments, .exe\rcises and test 1 tems were carried out
by the author. The author also handled all the érqphic work in

" the workbook. Reproduction and print@ was done by &N Staff..

-/‘ 1 ' . \ o
' L . ) - ~
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The final component ¢ 1nstruct!¢n. which was designed to allow

d;ve'lopment of probjem olving. skills consisted of a one day group
practice sessfon guided by an I.T. A Tesson prl(an was produced to
guide the IT in cond‘v{ctirg, this session. (This is referred to as a
“Lesson Directive" by\Servocenter Training.) It consisted of
instructions relative to teaching strategy and provided problem-
solving exercises where\\SMEs were to generate descr'lptions‘ of tasks
1‘n the area of wqybﬂHng with progressively less guidance from
their IT. A post-test was included at the end .of the lesscn plan.
It required that SMEs generate a flowchart of a specific task in

:'the area of’waybﬂHng. .94Es were given a time Timit to complete

the work and were considered sucoess\f'u] if their%charo could be
used to simulate the task on a computer terminal. Theﬁ%ost-test
was developed bj the author with the assistance of the Instruc-
tional Des-ign Supervisor. It was considered by Sewocenter .
Training Management as a representative and‘ fair test of what SMEs
were expected to do on the job. Task complexfty was judged appro-
pr'late and so was the al‘lotted time. The post-test was 1nc1uded as
a handout to the students, and 1nstructions were provided for

administration of the test. i N
' @

. Instructions were then developed to gufde SMEs in the study

: of the sél f—instructional program, and a separate set was

developed to guide the advisors who would distribute the module

.and mark fts post-test. Some of the mterials .used for evaluation
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of the module were developed as part of .the instructional
N
materials. These included tests, a student comment form and a
“training l1og for the students, and a post-test correction guide
L
and report on training administered for the advisors, All these

materials are included in Appendix D and are outlined below.

Instructions to students introduced the module and gave

students information about the evaiuat"lon process in which they

were going to take part, 1n;:1ud1rfg the purpose and basic sequence

of events.

Mvi_sor notes, post-test correction guides and-vlﬂépor’t on
training administered were provided to assist édvisors in the
administration of the program (@dvisors :are personnel who wou1d.
Jnorma'lly mark post-tests and\ report on these at Servocenter .
Training). These materials were also used as correction guides far
the evaluators during the small group evaluation..

Two post-tests were de§1gned: one to evaluate effectiveness
of the self-instructional part of the module, and one which
followed the group session to evaluate the effectiveness of the

entire module in enabling SMEs to meet stated objectives to

- established criteria. No pre-test was administereq as the

subjects' entry level was assumed

»

to be zero with respect to

R P
3
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sfateu‘ objectivés. The post-test followi rg' the self-instructional

f:art of the module consisted of five questions, each of which

“called for applicatfon of sybskills identified in the objectives

stated at the beginning off the workbook. The total possible score
;vas 100 and pass mark was |90. Items were weighed accordir\g to com-
plexity of respor;ses required and criticality in the performance of
the overall objective. The post-test for the lesson plan cpnsi s\wed
of a test situation where subjects were asked to generate a ;low- .
chart of a task that made up their jobs. Most of the tasks
ﬁwolved computer application. To estalish validity of the flow-

charts, a naive learner would be required to perform that task

. without error on a computer, using the flowchart as a job aid.

N1th1n-éounse test 1ter:?( exercises were provided as part
of the instructional materiats. Analysis of embedded test items

ard'exercises data would provide indications as to difficulties in

content and sequence. All items and exercices were numbered wi th

.reference to labeled objectives and sub-objectives in the Design

Evaluation Chart (see Production Design, Table 2) so as to
facilitate later compilation of results.

The student comment form and trainfng log were included at '
the end of the self-instructional part of the module. The student

comment form was designed to collect data on the quality -of
instructional materials as berceived by the students. Students
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e
o

were also asked to record, in their trainimg log, time spent on
pre;iaration and set up, training, post-test, and total time. Thils
was ‘desiéned to collect data to help determine the adm_'l;ﬂstra'tive
feagipility of instfuction, |

~

———_ )

Evaluation Désign

The evaluation design consisted of a Formative Evaluation
based on methodology outlined in Dick and Carey {1979). Two
stages of fomative evaluation were carried out: one-to-one evalu-
ation where a draft set of self-instructional materfa'ls and tests
were reviewed by individuals to eSSent1a1'ly debuy and improve them
prior to the actual field test and; a small group eva] uation where
the entire module was tried out on a representative sample of the
target population in an appropriate real-life séj:ting. The purpose
of formative evaluation was to collect data on effectiveness of the
umodu]e with a view of ﬁsinj this data to improve the module prior
to final delivery. The materials' outlined below wefe developed and
used for this process. Subjects’and procedure fo} each segment qf

_ the evaluation follow.

Subjects , ' =
The sample consisted of a group, of 4 experts 1n the area way=

billing. Given that the target SME popuIat'lon was not expected to

! . !
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exceed'zo 1n the following two years, Servqcenter Trailning
managemént considered that a team of 4 SMEs would be\sufficient
to evaluate the program, representin a sman group eval uation
and field ’test (Dick and Carey, 1979). Given the small number of
the target population, randomization was not possib1e° the 4
subJects were chosen according %o the same criteria as the target

/ SME population by the Servocenter Instructional Super-v1 sor who

" usually se'l}cted- SMEs on .t/:he basis of the. following established

criteria:

/ »
/ - 1. Mal subject matter expertise (years of

experience, type of experience);

2. ‘general attitude and capacity to adapt to new situa-

! \ . tions (subjective evaluation made by the Instructional
[} .
/ Design Supervisor based on a personal interview held - - - -

prior to final selection);

&
[&]

3. Writig Skills (based on written autobiographies); and .
} : ST ¥ Geographical location (SMEs had to?:cme from various

I .

|

locations,across Canada).

i T DT S
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Materials oo

eva'l uation'. these included 1nstructions to the participants,

| ‘{nstructional and group practice parts of the module (see

;7 56
. f B /I-\-
The author had no control over the selection of subjects. As L
education level and learning ability were not considered in the .- ,
sélection of the target SME population, these were also not o , \7

' considered in the selection of cag\gidates for evaluation. Hm‘r;:ever.

this was taken into consideration when designing the materials.

, The four subjects were considered by .Servocenter Training as highly

representative of the target SME population.

Mater'la’ls_ were genera.ted specifically for the small group

1nstructfons to the evaluators, an eva'luatfon form based on the
course outline, student and instructor debrief’fﬁ ques%ionna'lres

and student reaction questionnaires for both the self-

Appendix E). = | \ A
Instructions introduced the module to the students, and gave

them information about the evaluation process in whith they were . /

. /
going to take part, jqﬂcludi.ng the p_urpose\anr basic sequence of

events.

Instructions to eval uators and an evaluation form were

provided.’ Instructions spelled out their role. how to proceed with
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( , |
the evaluatfon, what to observe and how"to record the data on the

P evalda'tion form. Thel éva1uat10q form was designed $0 tha:c the
evﬂ uatér would tally right answers {with a 1), wrong answers
(with a 0) and omissions (with an X)*to numbered embedded tests .

;- and " exercises ba',seg on the course outline. Next to it, they also
- recorded both their own obskrvations and subjects' remarks upon
., /-" It .
"\debriefing. Compiled data based on this course outline could
~

later provide an "instructiaonal map" (Dick and Carey, 1979)§upon
‘which the validity of assumptions oh séquence and content could be

established. Y

- . s —J
/‘\ \/‘\ \ | . [ |

-~ ‘!;'mally, student and instructor d\ebrief'ing questionnaires
. , were developped to provide additional data on Effectiveness of the
group practice session with respect to appropriateness of activi-
ties, suitability of materials, grouping pattérns, time and SME
interest in activities. : AN
y, .
. *
: Procedure (_, o
e . |

4
One-to-one evaluation. One-to-one evaluation was conducted

. following the devel opﬁent of a draft set 6fn1nstructional
" materials and test for the self-instructional part of the mo&ule.
This part of formative evaluation was carried out with the

N
.
}

N

iy

W

S
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Insltruct'lonal' Design Supervisor and one of his designers in )
Servocenter Training. Although<both wefe not typical of the target
population with respect to‘entry level, they were the only
hagources made available for -this Q’nt of the evaluation. They
were?however considered by Servocente?Tramjng as knov)nedgeame of .
the target population, as they had come from their ranks. The T
purpose of fhe one-to-one éval uafio‘n was to seek their comments “and
sugge:‘:,t'lons with respect to:

1. technical gonferﬁ: accuracy and currency; o RN

2. appr'fcy)‘;)\rl'l‘atepess of the material in vocabulanry, interest,

sequence, chunk size; ' .

3. any other difficulty they encountered in the mbduie ’

including omissions of content, knissing pages, etc.; and
- 4, timing.
2 .

One-to-one evaluation was also carifed out with two 1n'sw

tional technologi sts who were a-}s:%ked to review the module and _

provide their comments, and suggestions with respect to:

» . * .
1. appropriateness and clarity of content and sequence;

2. clgrity« and appropriateness of test items; and =
. - « 4-——; )

N
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3. any other difficulty they encountered when going through
. the module themselves. )

Y

F .
The Instructional De'sig‘n Supervisor and the Designer from

Servocenter Training as well as two instructional technologists
were brought individually to a room where a Caramate slide projec-
_ﬁor has been preloaded with a ste-tapie version of the aud{o-
visual part of the module. They were presented with a typed,
photocobied version of mthé worlébook and asked to go through self=-
1nstructionéT.3mater1als;, ask questions and point out difficulties
verbally as thé; went along. They were specifically asked to note
typdgraphical errors, ,inaccuracies in- content, missing content and
pages, difficulties 1r:,urﬁerstand1rg content, problems with
sequ.en\ce &nd ‘any other commen’t which they felt would help improve

the mgdule before field tryout. Their comments were noted and

appr‘opriate revisions were made prior to small group evaluation.

-

* Small group evaluation. After the materfals had been revised -

B ‘:: v
onkthe basis of inf8rmation obtained from the one-to-one process,
four §MEs were selected to participate in the evaluation of Both
;he sel f-instructional and—g(éup practice parts of the modu;e.

Selectfon of 'subjects for this segment was undertaken in the same

%

- o< P

0o
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manner as for the target user pow]ation-selegtion. I‘ndividuals‘
‘Who were involved 1n the development of this module were not part
of this segment. Thus, selection bias was cOntroHed., Apart from
the above, two other perqc/ms were involved 1in tt‘w‘e sﬁvaﬁ group
evaluation: an evaluator who supervis;ed all activities, ob;erved
and collected data throughout the entire process; and ‘an Instruc-
tional Techno]bgist/assistant who also took part in the observation
and coi]ection of d;m during the self-instructional part of the
moduTe and who acted as instructor in the group practice sess
guided by the lesson plan. This instructional techno1ogistéé; not

been involved at any time in the design and development of the

N
The purpose of this.segment of formative evaluation was to
\ -

module.

collect data on the:

1. effectiveness of the entire module;

2. ap/propri'ateness of content and sequenée;

‘3. qJ('Jath of instructional materials and; p

g 4, 1m\ementat10n of instructional materfals: clarity of

P 1nstmction to students and instructors, and
admfnistrative feasibility .(time).
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Small group evaluatign 1astgd : days. On the ’morning of
the first day, the four SMES who been seiect:ed as subjects
were brought into a room together. The evaluatar 1ntrofluc_:ed
herself and her assistant. . Subjects were told that this study was .
being conducted to determine the effectiveness of a training
module. They were asked to cooperate and follow instructions -
carefully. "“Instructions to 3artic1ﬁa‘nts; were read aloud by lthe‘

evaluator and timewwas givén to cle;ri*yﬁny doubts, or questions.

Evaluation of self-instructional materials was then conducted .
/ ,
individually with each subject. Each subject was brought into a

room where a Carainate projector had already been set up with a

slide-tape version of the audio-visual part of the moduﬁ and was
provided with a printed ygr‘sion of the workbook put together in a

- three ring binder. As there were two eval uators, twoq‘subjects

were téested simultaneously: in order to have internal va‘lridity.
subjects were given the same instructions and the same materials.
Two subjects were tested in the morning, and two 1nsthg afternoon.
Eval‘uag:ors were provided with the same Instructions ard the same

1

instrumentation to record data. Subjects were asked to study the

. self-instructional materials and answer questions as 1nstructed‘ in

the workbook and filmstrip. They were told that evalua.to’rs would

.only answer questions {if 1 nstru&{:ions 'ilere not clear during the

of the period.

study perfod but that their comments would be ;ﬂicited “at the end
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Data were recorded on study time ar& testing time by both the

subjects aﬁd the evaluators. Evaluators corrected the post-test

_using the Post-Test Correction Guide at the end of the study period

and notified the subjects o‘_f their post-test results prior to
deﬁriéfing’. Comments were solicited from learners after the
1nstruct1ons‘ and test had been completed, both orally through an
1r;terv1ew with the evaluator and writtén on a stJdeni comment form.
Following the debriefing interview, subjects were thanked -for
their cooperation and asked to come baqk the following day to take

part in a group practice session. -

When all subjects had gone through the self-instructional
part of the modu]e, the instructional technogoogist/assistant was
given the 1esson plan and was asked to review it in preparation to

1nstruct the next day's practice session.

On the morning of the second day, subjects met in the
Servocenter Training Location wr;ere they would normally be called '
upon to conduct Task/Analysis. The 'clas'sr:obm was equiped with
standard . materials, a flipchart, masking ,tapé and markers.
Technical reference-manuals were provfded in sufficient quantities.
A computer terminal was available 1in another room am'computer time

had been reserved to accommodate for simulations required in the

" exercises. -

&
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The Instructfonal Technologist/assistant informed the subjects
that‘she was going to be their instructor for the day. Sub,jects'
L 4
were told that they would use the knowledge they had acquired in

the previous &gy to analyze tasks that make up their jobs and

describe them in the form of flowcharts. They weré informed that

o

[}

they would be working as a group orijomof the exercises with

nd of the day. Time was given to clarify any

p'rogres-sively«l s guidance from the/ instructor and that they would
be tested at th;

o

doubts.or questions. Subjects were notified that the eval uator who
. *

was present in the, room would only observe and not participate in °

the ?nstrqcrlon/and“were assured that they could ask the instructor

‘ questions during the session whenever they needed to. The

 {nstructor, on the other hand, was 1nstructed in the lesson blan to

provide less guidance to subjects as the ‘lesson progressed.

The evaluator noted all comment; and questions which the
subjects raised during the session, as well as difficulties they
encoﬁntered and discussed with their instructor. Success or
faflure on practice exercises was noted ax\\en as time required.
At the end of the day, students were- asked to fi111 a questionnaire
1nd1vidua11y. Debriefing was done by both th& evaluator and the
{nstructor wlth the enti re group present: reactions to the entire
module were :ought as well as comments as to how the module’ could
be ﬂgprovéd.~ AH were thanked .for their c00pgration. The
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instructor was also asked to 1nd1v1d1m11y f111 out a questionnaire
evaluating the lesson plan for content, seqdence, methodology and

qaskirg for suggestions for improvement.

Fo1low1nq“ the actual evaluation, al lr workbool&s we_re reviewed
ahd- embedded tgst items data were t§111ed. }!esu]ts were compiled
from all otﬁ;er data gathering instruments that had been designed
to evaluate the module. These are presented in the folTowimg

o 4

chapter. _
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A}&’ CHAPTER V > Lo

N | RESULTS

)
q,

\
Data were c ]lected d_uri ng the small group segment of

Formative Eva fon of the revised module on Task Analysis/ '
Flowcharti ng to determine the:

1., effectiveness of th? mb&u]e; '}
2. appropri&teness of éontent and sequence;
3. qﬁath of 1nst;'u¢tio:1al' ma’teriﬂs'; and
. | '” | 4. difficulties with‘implementathibp of instruction: cl&‘rity of

{nstructions to students and instructors, and administrative

feasibility (time).
« .  This chapter outlines the main findings of this evaluation

. and reports data 1n sufficient detail to Justify subsequent’ .
recommendations as to how the module could, be improved. '
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Instructional Effectiveness

Performance on the post-test following the second day's group

practice sg ;;on (pést—tést 2) was used as the dependént‘measure

tructional effectiveness of the module 1n meeting the
spated overall objective. Perfonmance on the post-test following

se1f-1n$truct10n\(post-test 1) was used to measure effectiveness

(

\// of the self—instpuctional part of the qz@u]e in meeting sub-

g\\\\\\ objectives 1, 2<<nd 3 that were aimed at teaching task analysis,

' ! f1owchart1ng/§ymbols and flowcharting rules. Criterion of effec- .
'. tivene been set at 100% for the overall program and 90/90

for the self-instructional part of the program.
Student performance on post-tests revealed an avefage'o;:

* 100% on post-test 2, which satisfied the criterion of

éffecf1veness for_the module in meeting‘the stafeq overall .

objective;

L 4

* 89.5% on post-test 1, .5% short of the 90% criterion of .

L4

e effectiveness for the self-instructional part of the

.. module fTabie 3).

- NG . -~
> 3 '

°
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Table 3
~. * Student Performance on Post-tests

Students’ Post-Test 1 Post-Test 2

1 " 96% 100%

2 783 100%

3 o0y * & 1003

4 943 - 100%

Average X = 89,55 x = 100%

-} bercent .

Post-Test 1 refers to the test wh'ich follows the Self-

Instructional part of the mbddule.

Post-Test 2 ' refers to the test which follows the Guided

O .

practiee session.
\ ’ ' .
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Following instructions on Task Analysi s/Flowchartﬁg,
studeﬁté” were able to generate algorithmic flowcharts of a task, a
computer enquiry, that makes up their job. A naive learner was
able to perform the task without érror using the flowcharts as job
| aids, thus estabHsh'Ing validity of the algorithms and, consé-

quently, effectiveness of the module.

Percentage of correct scores on post-test questions clustered
by objective (Table 4), 1nd1calted~ that all students had been
successful in meetim sub-ot;j’e:ctives 1 and -2- (concept of ta;sk
analysis and discrimination of flowcharti‘ng' symbolsi. However, on
questions 4;and 5 which dealt with sub-objective 3 (application of
flowcharting rules), the average score was 86.6% and 78.3% respec-
tiveiy. Each of these questio.ns required -SMEs to draw a flowchart
when given,a step-by-step description of a task. Analysis of
-res"ponses to these two queét’lons revealed that:

1.” On qestion 4, 3 out of 4 students_dre‘w the statement
"check for" as an. action ‘alnd not a cognitive operat_idn.
and; two symbols, the connector and reference symbals, were

- -used incorrectly 50% of the time.

2. - On question 5, 3 out of 4 students obtained a wrong score
. on one segment of the ﬂowchart they had dra\m. While |

—~—
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Table 4

4

- Percentage Correct on Post-Test Questions, Clustered by o'bJect:ive

Post-Test 1

Post-Test -2

N ‘Sub-Ob:lectives Overall Objectives
1 2 3 4
/\‘&1 2 3 4 5

Student i o
b 100 100 100 100- 86.6 100

2 100 100 100 73.3. 53.3 100

3 100 1006 100 86.6 8.6 100

4 100 100 100 86.6.93.3 100 ,
Average ~
Percent 100 100 100 86.6 78.3° 100



. o
their flowchart was technically accurate, the post-test
correction guide had indicated they were wrong and conse-

quently they lost 4% of the total marks. During debrie-

-

-fing, students stated that the problem lay with technical

inaccuracy of that part of the question: they hdd disre-

had relied on their experience to draw. that segment.

—_— ———

Student 2 stated that the inaccurate information "thi"ew“ him
off" and that this "contributed to his difficul ties in
. completing the rest of the flowchart".

To summarize, post-test results revealed that the program was

garded the {naccurate 1ﬁfonnat;ion given in the question and-’

4

t

.

;effective in meeting the stated overall -objective. Data also
indicated that the 1nst;ructiona1 miteéia]s had some shortcomings.
l;urfher i nvestigation was conducted to identify problems in con-
tent and sequence which could explain students' difficulties on

questions related to sub-objective 3.

Content and Sequence

!

Day 1: Self-Instruction .

Embedded test and exercise resul ts within the self- .

o R . \\ =

instructional part of the module were tallied by the evaluators on

\
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the “evaluation based on cour;e outline” form, as studénts were
going through the materials. Correct answers were ta'llied. with a o
1, incorrect with a}o and no answer with an X. Accuracy in
recording of these data was 'Iater verified by the evaluator and
data were displayed as an “instructional map" (Dick & Carey,
‘ 1979). By displaying students' pgrformance on embedded test ques-,
_ tions and exercises, patterns of wrong responses emerged pointing
out possible difficulties with content of materials or sequence of
presentation (Table 5). Problem areas were identified as those | /\
for which at least two wrong answers to test questiofis or prac}icé/
exercises had been tallied. Data collected in debriefing inttlér-
views provided further’evidence and explanations for difficulties
s gne L bl '
encountered. Results were as follows: '

E— e “7 ~

4
1. For sub-objective 1: while students performance on the

’ post-test questions had been 100% for ‘this sub-objective,
question 3 within the course w's consistently answered
incorrectly. Upon debriefing, two students ;nid they

considered the questiop “useless™, "silly". Another

¥ stated he "didn't see why it had to be answered". In

- / "7 fact, students considéred the question unnecessary in the

learning of the sub-objective and suggested .it‘ be taken \

) - out all together. . - | ¢

. - ) ”
. —— Lol
N T .
b ' —



ax!

72

=3

("

*suojisend we|qoud @LED|PU] o UB -4 1A POYRW !_o_wut& 118 :3U0N  © .
. JOASUR JOU PIP = X° )
Joaswe Buoum =

JOASUS {0100 = |

0 i | 1 0 I i i i 1 n0 %ﬂp (oI M 0 1 o It ~1?
cdo e T de fo bl b fe e Jajo fude Jedo Ju |1 }s 1
oltlolv 1t lodo oo it dojo o s fv e dofs |1 |z
IR I IR R I I I N I I R LR I RN _4o[ans
9 le fr |z v | |z |t ’ $6808X3
—— . T -
g | - £ z |
) )
/ . .
i z [+ | [z {v [ fz | $4301 peppoqe3
3 z . 1 e )

/ . .
Wib0d W4 JO 4I0d |QUOIINYSU|-}|0S Oy} n:f_-.Sa_uqoxu pue $4s6) poppequ3 U0 sesuodsey JuSPMIS
( . .
¢ TNavl



R ¥

e

_ ,Zd.r For sub-ob;l.ect;ﬂte 3:

' o, N ' o
. ~make the distinction; = ‘ :

! . T L3N

‘_\u.-——" . / #

£

(a) embedded tes’ts 1 and 2: SMEs did not “identify- -

“check that..." or n/\ake certain..."* as-cognitive
.-operafi’ons requiring a decisiom symbol and a ques-

tion mark. These were drawn as “action" statements. '

This same.difficulty had been noted in post-test 1,

question 4, Upon debriefing, three SMEs stated that

0

"not.enough -instructjon" had been provided to help =

\7

) exercisg,l 1 and 5 two SMEs. flowcharted the task .

K relying on their experience ra her than on the given

‘
"
* (b)
< )
. L ]
( ]
) g
.'

task description, a dimilar $ifhation to that found -’
.- - ‘

on post-\te'st 1, que In these two cases, the ,

ta'sk destription on "mating a phone call" required
using another telephone line" if one "did not hear.

a dial tone. ) Students #2 and #4 came from sm{i}lera
carload centers where :there is typically only one

~Tine to ‘each pht;ne.- When interviewed MEs A"’
suggested examples used within the module should not . ~
be subject to different interpretations depending on ‘

Jocal conditions. " "’ cr t



.expresseﬁ\n\the use of uork )ated examples' while one student

.

(c) exercise 6: Students #3 and #4 failed to use the

"connector" and “reference” symbols in drawing this

_ partial flowchart, and Student #2 failed to answer J .
. the question at all. Agairi. this situation
v N . .-
. ‘ para'lle'lgd the one in post-test question 4. . * -

~ Students put the blame on Tack of instruction,
stating "the information went by too fast".

Wt should be noted éhat )the “instructional map" also ind1cated o .
Studept #2 had diffi&tf}jy througﬁhout the self-instructional parf: " , ‘[I :
of the module. The Student could not explain why and said he had
found ‘flowcharting “confusing". Biographical data could‘;ot shed
any 1ight on this problem. While this student did not fare well _
in the self-instructional 'part of the module, he obtained 100% on

post-test 2 following group practice with a qualified IT.

Students' responees on 'lnterv1ews following self-instruction’
prov1ded supp1eme tary data on appropr1ateness of content and
sequence, and suggestions for improvement (see Table 6) This h
data supported and confirmgd conclusions of embedded test 1tems
analysis. particular'i with respeci: “to. 1nstruct1ona'l materials on
sub-objective 3. It Xs of 1ntekest that confl\icti ng ~v1ews were y

- be- Tﬁ—‘—r- "- N , . ¢“ ‘o r )

o N e 1 -_ " -]
. .

.
hJ
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Table 6

"Studen'tg' Respo'nses,to Interviews fol]owi'gg Self-Instruction

~

L]

. - 2 *
'Q1l How did you find instruction?

+ a. . Interesing 4
Boring : .0
b. Too'long 1
Too short 0
Appropriate .3
c. Too difficult 1
° Too easy. 0
Just right 3

Did you understqnd whay you were supposed to learn?’

~n

Q
- Yes " 4 L .
- No 0

Q3 D1d you find that the materials were related to the ob.jectives
stated at the beginning of the workbook?

S Yes 4 - , _ ' ' | /
2 ' N "0 ; "
™ G4 Were there enowgh practice exercises?
- o yes 4 o o i
\.- .. N NO 0 , .
7. 05 wWere practice exercises appropriate?
“Yos 3 | L
| No. 1
} , .~ Q6 Did you get enough feedback on practdce exercises?
o
‘ Yes 4
N0 - 0
5_‘ : ‘ Q7 Did_you have any problems with any section or parts of the
~ © ' 1instruct ns] ) _ Vo
(details are giyen throughout.this section)
e

[§

)
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Q8 'Did the post-test measure what 1t said it would? - .
Yes 4 S o » Do
S A I

. Q9 Were you sure of your answers all the time or did you
sometimes guess? - Where?

Guessed 1 (student #2)
Did Not Guess 3 ‘

010 How would you change instruction if you could? - ' e

More exercises on 1oops, 2 .
-More instruction on connpector and
reference symbols
P Fewer work related examples
' More work related examples.

. - ‘ L . ‘

t -, NN
!
-
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argued more work related examples would have made the content of
the program more “meaningful and relevant to hi *, two_students
suggested that “fewer work related examples sholild be used” s

that they could concentrate on the process rather than on tech-

nical content of exercises’ and\j;ngljs .
, .

-
=

P)

- A "
.
{ )
.
.

Days 2: Group Session A - .

Comments & questions on content and sequence were noted by
“the evaluator as the group session‘progressed. ‘Success or failure
on practice exercises was also noted. These data as »ell as |
debriefing interview ‘data were ked to evaluate appropriateness of
content and sequence “of the lesson plan and to guide revisions. e

Results were as follows:

1. Hhereas the lesson-plan called for review of the main : |
points covered in self-instruction, MEs unanimously ’
requested that this part be skipped and that the instruc-

. tor go on to practice exercises. Two students stated 2 °

" review was unnecissary while another smoest it would ~

be.an “overki11".
' tneigei!on, omf tted.

L4

The "review" part of the day.was.
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&§

[N

fz. ‘Content of exercise 1 wa‘s accurate but incomplete. \
Students spent a considerable amount of time (25 minutes)
trying to clarii”y the question. During debriefing, SMEs
suggested: that exercise 1 be l;ﬁ)d,if:led to include the
missing 1qformation. \m : adl
] .

3. A1l students were successful on practice exercises.

id

,
“e e *

\Hhen"inte%ed» at the end of the day, all students found the
group session "~1?teresting" and generah‘l; "appropriate" in tenﬁ; |
“of content, sequence and '.metho'dology. Howeverl, both students -and
- the instructor agreé'that "more instruction should be provid;d on
a sysiematle'approach to g’e;ae;'at:ng flowcharts". During the
course of the w, Students #1 and #5' had discovered that» flow-
charting the "main flow" of a task first, fﬁmowed by "branching"’
éliminated a lot of confusion. - Student #2 who bad had pt"oblllems in
§equencir!g throughout,sfe1 f-1nstruction, statgd thQ: under..f:tam:lpé
this systematic approach marked a “turning point* in developing |

\

his capaliﬂity to generate ﬂowchawmstrchf' sugA‘gésted‘

. I
\ - e e r
. + ¢



‘ J Did you find the program:
}
’ g : Y

. . -
that the lesson plan should "1ncorporate this approach into. the(-,
instruct‘ional strategy" and "1nc1ude notes on the instructor's

role as a facilitator 1n the development of group problem=solving

&

skﬂls. ,.s |
~

de

b ;& Quality of Instruction Materials ' , &

. E? -

Overa'll appeal of the self-instructional part of the module L/
was high with 3 out of 4 students finding the module 1nterest1ng,

as expressed 1n the student's comment forms:

4

\

o . | J
1. Intere§t1 g 75% Boﬂ{g - 0% Did not apswer 25%
2. Confusing ~ 25% . Did not answer 753 T
3. Practical  75% Did not answer 25%

’ ]

. Regardim the'lr generel opinion about audiov%suaI 'Qprpductibﬁ

' - B .
V4
"o [ .

» s y"
and wopkbook quality, comments were as follows: ¢ - ¢
2 ’ ' ' ’ T * 3
) - SR '
Visuals: excellent 0% : " %
) . very gqu ‘1008 . 7 A 3
. gM . - m N -, - . . :.' ) . . i ' :h‘ - ; |
. : R , ot
. N . [ . . \\ r . i - ‘ x ’ .
o \ oo . ‘¢
S Lo, \\ ‘ s .
e XY : \ , :
u ) « ¢ X ! N



T . Audio: excellent  25%

very good 75%

.good , Oi
.- fair 0%

Workbook : very good  100%

s .
o

Overall satisfaction with the group practice session was also

high, all s‘tudents‘ finding the module 1ntér‘est1ng. Interview dita

with the instructor revealed that she had found thé lesson plan

"well done® and 1ts format "useful and appropriate".

]

c

- Implementation.of Instructional Materials .

]

( 7

| ~Clarity of instruction to students and instructors

-

. . | ' c
Instructions to both students and instructors were found.to be

generally clear. However, data-collected during observation of -

.the séW—instrqctiona] part of the module revealed 6 1ns€mces.--

whére additional instructions such as “start now" “end of tgst“

i

m}"other. instructions were required.

]

Yy
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-~ — ‘Table 7.

. Time Required for Completion of Self- Instruction
Preparation Trainfng Post-Test’ Total .
and Set Up ’ ' Minutes Hours

Student <
1 10 140 60 210 3.51(
2 10 o 165 60 235, 3,92
3 20 200 % 312 5.2
4 15 120 5 100 3
. \‘_ . . A - ./
Average 13.75 156.25 64,25 . . 235.25
(minutes) .
’ Average .23 2.6 10.07 3.9
= (hours) ° .
‘.\ . . M
by
.\‘ ‘, . .“.



- ‘pdministrative feasibility .

Self-instruction req rjed ‘an average of 3.9 hours to complete

——

(Table 7) and the gfoup prhct'!ce session took 6.4 hours. Both

fell within established constraints. & f o,
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CHAPTER VI .
i

DISCUSSION

|

-~

The results outlined in the previous chapter strongly suggest
that the revised module on Task Analysis/Flowcharting was effec-
tive in enabling CN technical content experts to genei'ate

algorithmic flowcharts. The original hypothests that a revised

module could meet Servocenter's needs was upheld. The purpose of S

‘ formative eval uation was to,‘identify problems within 1nstruct19n

ard revise the p'rogramf'/ A number bj weaknesses in content and
implementation were discovered and recanmendations were made for
1|nprovement. This chapter 1s dfvided as follows:  the first |

segment discusses instructional effectiveness of the module; ‘the

Fa Nl

T /;ecom .segment dea1s with weaknesses 1in the 1nstructiona1

W materials; and; the final part out‘lines recoomendations for

| further Mprwanent——‘rhe—chapter closes with. concl usfons

regerg 1nstructiona1 design 1n 1ndustry.

’

\ ‘ \
' R
Instructional Effectiveness

>

.The primary ,goai in the design, development and production of .

this module was to-enable technicn content expe'rts" to.'descﬂbel
nm that make up their Jobs as flowcharts, in a aotivatim and
effective manner. lluults obtaimd 1n q)e msbuﬁ,m

[‘ ‘.. ‘. . . / *

e e
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AN

_~, self-instruction and guided practice determined the amount of
learning which occurred as a result of instruction. Students' B
scores on the post—test fo]'lowhg group practice indicated that
all studen'ts had met the overall objective of the module to the
specified criterion of effectiveness (100%). Although some '
weaknesses were noted in the instructional materials, all students(
stateri that t.hey had found the module interesting, understood what
they were supposed to learn and found tﬁe post-tests measured what
was called for in the objectives. A majortty-judged the quality <
_of the audio visual présentatiop and of the wb{‘kbook as "very
good" and estimated the timimy to be appropriate. From an
instructional and aesthetx standpoint therefore, the module

succeeded in meeting the primary goal.

.
¢ =~ g

- Was this new module more effective than existing (unrevi_secf)
materials in meeting Servocenter's needs? Whereas SMEs had been ‘
_unable to generate algorithmic flowcharts following instruction
with exfs:ting materials, ttley'were able to perform as expected
following 1instruction with revised materials. This waa measured
by a r"evised post-te;t“tﬁat was considered as fair and representa-
tive of expected on-the-f‘b‘perfonnance by , Servocenter Training
1 Ma\mgemené SMEs were given the t ef‘le of a task requiring a. .o

to descrf

conputer application and were ask

flowchart, ' what they would be expected .to do in

e T ~ . -~



reality. The flowcharts they generated were empirically tested -

for accuracy by having' a naive learner follgw the algorithm in

' performing the task on a computer'(Mer‘rﬂl,' 1977). A naive

learner was 1n fact able to pérfoﬁn wi thout error the task on the
computer usfny the flowcharts that were generated by students, as

Job atds. A1l -students obtained mastery (100%) on the test. It

has been hypothesized that the major prob'lem with existing '

/ materials was the 1nappropr1ate level of ob.fectives,_that exfst*lng

- . ‘mlterials: failed to teoch problem-solving skills required to

' | generate o!gori thms. It had been further hypothesized that

revised mate;'hﬂs could effectively meet Servocenter"s needs'1 f AN
they provided additional 1nstruction on task analysis and an

“-

opportunity to develop probl em-solving skills. AN other factors

remaining equal (selection criteria for MEs, individual 'Iea!r\ner
. factors and environmental influences as outHned in Chapter” ﬂ
the difference in actual performance following instruction 1s
f _ attributed to revisions made to the module, thus confirming the b
original hypothesisfto the extent possible under the

. A circumstances.

Weakness ' onal Materfals

. The purpose of fomative evaluation was to identify problems

ﬂ&tn the instructional _materials in onder to revise them prior

" to dol fvery and full -scale Mlmution. Percentage gf correct
mnnu on pest-test qnstim clustered by oucctivos. ad. -

[ . o

4"'

.
X
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embedded. test and_exercise results within the course revealed
N problematic areas in the materials. Débriefing interv iews

provided explanations for the difficulties that were encountered. °

r

" * »
¢ 3

Weaknesses in the module were as follows: j

.
! ‘
’ - | ‘
kY

1) Inaccurate technical content or content not seen as relevant -

to SMEs' experience. In answering test questions or exer-
h)

cises, MEs tended to _,d,tsrégard any 1nfonnat10n which they

Lo . . |

thought . was technical 1y inaccurate or which they considered
incorrect based on their personns1 experfence and perception /
of reality. Conseuuences were twofold: on the orie hand , n
answers to those questions were marked "wrong"r based on the (
post-test correction guide; on the other hand , and more 1mpor-
' © T ~tantly, this distrgcte! them fram learnﬁg the process and
' ' b concentrated theirqattention on accuracy or reIevancy of . ‘n o
o content. This particular weakness raised the question of .&7} |
) _merits of using work related examples 1n acquisition of pro-

, ‘ - cess 1nfom|at1bn_or skills. While a good argument can be made .° -

- for rendering content. as mean*lngful as - poss1b1e to- students.

1t muy be mgre effective to use work related exalples 1n the '
applilcation ‘or practice of these skills rather than in their o

_ - acquisftion. In any case, given the. requiruents that these

SO u-térﬁﬂs ref‘lect railroad mth and usp worl; ro’laud .t
uplos 4:Ms weakness {s lttrﬂ)lltd priurﬂm constrfints ,,.__/




’

popu]ation or a\t\t\e one-to-one stage of evaluation.

- NALontent that was not re\]evant to rajlroad reality
or information that was \s\ubject to persona1 interpre-

" tation was therefore not identified prior to the

\ ) /’/d X

(b) the technical content "expert" that was provided to )
0 " ‘ )

small group evaluation.

- .' assist in the deve]_bpen_'yof work relatéd examples.
and to verify accuracy and currency qf material
prior to.small group evaluation had bé‘en, as s ofti_en .
Ry ’ - | the case wjth head office managers, removed from the
operations for many .yea#s. As a result of computeri-
zation, procedures had beéen mod1ified substant.ia'ﬂy.,
K - thus rendering i:hé/content persbn's knowl edg e

outdated and inaccurate. .
&

»

2) Insufficient 1nstruction on two of the ﬂowchartirg ymbo1s in.

a segment.of the self-instructional part of. the module. 'That
. particuTar segment had been adopted entirely from exist1ng‘
A . materials. Effeétiveness of that segment had - not been queé-
tioned prior. to smalfgroup evaluation. ‘fhis 1§ explained by
“the fact that it had not been tested in the orig 3&;] post-test
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and that..no results on embedded items within the unrevised
e

module had been compﬂed to point to this weakness.

Although the overem strategy for teaching SMEs to generate
algorithmic ﬂowcharts was effective, two areas were
{dentified for 1mprovemen(:

%
~

-

(a) In the self-instructional part introducing the various
instruction was

ﬂowchargm symbols, no explici
given to stress the distinction between cognitive and

manual operations. It had been hoped that SMEs would -

discover the distinction through various exercises
where they had to fill in missing steps in given flow-
charts.” While steps were placed in the correct
sequence, mental operations such as "check that" and
"make certain" were consistently written as action
statements and not as decisalons\ requiring a question.
The impact of this situation t;came evident in the
post-test where SMEs cemd hot discrminate cognitive
"and mental operations in tt’\e’written task descrip-
tions, em consequeqﬁ y, flowcharted parts of' the
tasks incorrectly. This suggested that the discevery
aepmach was not aepropr'late to teach the concepts of
"cognitive" and "mental opera'tions" and that more
guidance should %e provided in the instruction on that

segment of self-instruction.

14
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-~ . ol
() The lesson plan for the group practice sessfon did not
‘ specify in endugh detail the nature and amount of
guida‘nce that instructors would be required to provide -

" in the session.: The overall strategy.whfch was taken N
was that of quided d'ls:covery with minimal quidance, as
o is pro;;osed by Gagné (1977) for effective learnim of
protﬂeﬁl-solving skills. In fact, students discovéred -
a systematic way of developing algorithmfc ,f'lowcharts
which called for identifying the "main flow" followed
by. "branching". One student eme'rged as a leader in -
the practice -exercises, (:and group dynamics played an
1tl;portant role in en‘abl;ng the students who had ‘had‘
the most difficulty in the self-instructional bart of
the program to meet the program's overaﬂl objective. -

While thi s/confi rmed appropr:iateness of the instruc-
t'{pnﬂlgi}'ategy, the lesson 'plan'did not supply enough
information on the instructor”™s .role as a facilitator
in the g}'oup process nor did 1t specify in enough
detail the nature of guidance to provide.

4) A final weakness was identifed in the instructions of the
self-instructional part of the module. The amount of instruc-
tions required had been underestimated. This 1s again a .

o coﬁsequence of not having had access to naive learners during

desfgn. Individuals who h&@ntributed to the module &nd -



-

%0

suﬁsequently reviewed it were familiar with programmed instruction
and therefore, required fewer explicit instructions such as "end
of t;st“_ or "turn the page". While these could be seen' as
trivm,\absence of such instructions caused confusion in some

students yereb} creating unnecessary d1ff1cu'lty jn learning.

.

Recommendations

Based on analysis of the weaknesses of the instructional
materials, recomendations weré made for the revision and

improvement of materials prior to 1mp1ementatiori. It was

" recommended that:

wi-) the —n;mhe}' of work related exam;;l es be reduced at the
beginning of the self-instructional part so fﬁat MEs
lcould conseptrate on the process; that some work n:elated
examples be added gradually for application of rules
rather than at the stage of acquisition of knowledge and
skills and; that all work related examples be verified for
accuracy’by content experts currently working in carload

centers; .

- 2) additional instructional segments be pro_vide& in the self-
‘{nstructional part of the program to:

. .
,‘ .
v
~

&
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3)

8

“session;

91
i
* teach the connector and reference symboIs, and ;
* enable .SMEs to distinguish cognitive and manua1

operations;

the lesson plan be modified to include specification of

. the instructor's role as a facilitator and details on

" amount and nature of guidance to give in the group -

more instructions to students be included in the self-

- {nstructional materials.

Fo
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_CONCLUSION
To.fully understand this—study,son'e must look at the circum-

stances 4n which it was conducted. First as discussed in the

rationale, a number of constraints were established at the onset

on the design of the module. Th'ls s1tuation fs not unusual in

industrial- training w‘here i’nstructionﬂ technolégists must

| recegnize and work within 1imits imposed on their design efforts.

Secgnd'ly, as ohtl]ned in the review SF the 1iterature, few. -

attempts at training technical content experts to condyet informa-

tion processing analysis have been reported. The present study

was therefore part of ‘an {innovative attempt at t.reini ng technical

content experts in task analysis. ‘A number of conclusions linked

to the aforementioned ciscumstances can be drawn from this study :

1. While some constr:hun,ts imposed on design of\ 1ns;ruct10na1y
materiais must be recognized and aceepted (those 1inked
to cost, time and medfa selection, for dexam;’)'le).
constraints on availability of human resources r‘equired
for development of effective materials need to be

reevaluated. Weaknesses 1n i:he instructional materials -

pofnted to the importance of having access to naive
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learners from the target popplation and current technical

content expertise if the level of fnstruction is to be

. appropriate and if technical content is to be accurate.

™~

The revised module on Task Ana1ysis/l?]owchart1m was

found to be generally effective, enabling SMEs to

. \ a '
generate algorithmic flowcharts of tasks that make up

to this study that should be considerd: y

a)

b)

_their job. ~ There 'are, however, a number of l1imitations

/
/

| /

Due to organizational Constraints, no cost7éffect1ve
anatysis of the training .module could be performed.
This 1s due to the type“8f confidential /information

which would have been necessary (1.e.7/_sa1ar1es).

-

R

Al tr;_ough'the sample was re?}esenta ive of the target
population and fncl wded 20% of the total expected
pOpglation Jdn the fdﬂow{‘n‘g two’ years, -the small '
number; of students involved 1‘ the study makes 1’t~

.difficult to generalize the/findinbs. However, data

that were gathered may 1n/'fac1': be indicative of the -

sorts of results that could be expected from SMEs
with similar technical backgrounds who are required

to meet similar per omanc?bjectives._

/

L
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‘effectiveness in designing instructiomal materials,

94 ',.,‘ v

<

Summative evaluation could not be carried out to see

-
: whether or ‘not training directly affected Job perfor-

mance Students {nvo]ved in th'ls stud_y had' been
selected to participate in evaluation and.were not

subsequently involved in task analysis‘.fbr Servo- -

“center. In fact, in its search for increased”

°

- Servocenter, ques‘tioned, as.a result of this

. exper1ence the merits of training SMEs és designers

~ for temporary assig nments, and, had temporarﬂy

/r‘everted back to usfng them str'lctly as technical

content experts.

L]

3. The merits of training technical content experts in task
‘ analysis should be' carefully evaluated in the 1ight of '
the quality of SMEs that are available.’ The production

of useful and accux:ate algor{thms requires that the

-

.

analyst "know how to break dovm the cognitive process

“into relative1y elementary operations" (Landa, 1982,

p.13), a skill that 1s difficuh: to acquire in a short

period 'lme. particular'ly so for: SMEs whose :lobs don't

‘require a great_ deal of problem-solving. If one should

want to adopt this approach, attention should -be paid to

selection criteria for -SMEs. Perhaps the use of manage-

ment per;sonne1 whose ’duties require some analytical



95

and ‘5Fob1em-s01v1rg' 'skﬂls( should be considered. Failing
avaﬂabﬂity of technically current managers. it may be
'more realistic -to have SMEs participate in designing acti-
1v1‘t1es that require application of specific techniques
rather than extens;ve analytical capabilities, as is
suggested by Terrell (1'983) wIn essence, t;he SME's prere-
’fqu‘lsite skﬂls must match their role in the ISD process in .
_the same way a learner's must to instruction. Equivalent
analyses are therefore requi red.

e

4

While the present study has provided useful information about *

.'the ISD/ME interaction, more research is required to identify the

’.most effective ways of involving SMEs 1n design of {nstructional

' materials. 0n1y by successfu'ly addressing this isste will 1nzlustry

‘be able to meet the chanenge of keepirg up with techn1ca1‘, 2

technology.

training requirements emanatjng from a rapid 1y chpnging
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POST-~TEST
: ' , , lgl ]
TASK ANALYSIS; FLOWCHARTING, .
| o T
Jssue
) 1. Below n‘n five flowcharting symbols.

by writing the code 1
riate box to the lef

a)

b)

c)

da)

3

"
C3T-2
’ % 1/78
Page 1 of §

RE-KC-1

" DECISION POINT

CONNECTOR
BEGJNNING OR END
DOCUMENT

" . ACTION ELEMENT

3

-

2

>

. Code with letter

Code with letter
Code with letter
Code with letter
Coqo with letter

-

Page 2 follows

Identify their names (or functions)
r coryr:;oponding to your choicc in the approp-
the s

“A!‘
ﬂa“
ﬂcﬂ

~'nDn

'E‘ll
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* For the next two quastions (2 & 3), you will find written
descriptions ‘of sub-tasks and incomnlete flowcharts of these

>
’

. 2.

.Sub-tasks.

‘tsing the dnscriptions, complate the flowcharts for

‘each c:)m:o quastions.

.

If it begins to rain, I open.my umbrella and continue my walk.
[f it is not raining, I simply continue’ on my walk.

yes

Continue
to walk-

.
]
X LY I
-

- Page 3 follows



a)
b)
c)
d)

e)

)

9)

165

Page 3 of §
RE-KC-1
Issue 1

3. I begin reading a newspaper item. If the item is 1nunst1ng; 1

continue reading the same itam to the end.

If the item s not

interesting or if [ have finished reading 1t, I go on to another
item unless this is the last iten. Then I've finished reading and
this 1s the end of the task.

( Start )

Begqin
Reading
M [tem

Continue
Reading

~

Find ,
. Another [tem|
To Read

AN

Page 4 follows



USE FOR QUESTION NO. 4

-

The gLsk described below s that of sharpening a pencil in either a
manual or electric pencil sharpener which may or may not be in use

and which may or may not be in working order. Make sure that you

use the right flowchart symbols for the right steps, and that you .
chart all the steps in the correct sequence. -

i

When I start, the first thing I do is find a pencil sharpener. Once
['ve found one, [ ask myself if 1t {s<being used; {f it {s, I wait.
If 1t is not being used, I then ask myseif if it is an electric
sharpener, .

If it 1s an electric sharpener, 1 proceed as follows:

I put the pencil in the guide and press lightly on the
pencil.

I then 1istén for the motor turning.
L

{f it is not turning, I check to see if the plug is
n.
1f the plug is not in, I put ft in and again‘?ﬁeten
for the motor, ’

If the plug is in, it must be that the sharpene; is
not functioning and I go and look for another
sharpener. (First step).

If the motor turns when I put in the pencil, I wait
a few saconds. - ' :

i

1 then take out the péncd].

1 then check to see if the pencil {s sharp; 1{f 1t is,
that is the end of my task.

If the;penc11 is not sharp, 1 re-insert the pencil in-
.the guide and repeat the process.

1f 1 have found a manual sharpener, instead of an electric sharpenef.-
this 1s how [ proceed:

I put the pencil {in the guide andupress lightly on the
pencil. ’ '

l;then turn the pencil sharpener's crank clockwise several
times. . ‘ .

I then ‘take out the pencil and then check and see 1f 1t is
sharp,

If it is, again, that is the end of the task.

On the other hand, if the pencil is not sharp, | re-insert
: it into the quide and repeat the process. ,

DO
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. 4, On the opposite page is a description of a task. On this page, -
: you should flowchart the task from beginning to end. We . -
recommend that you Tirst flowchart this task on a Separate. piecg
of paoer and then transcribe your answer to this page when you
have finished. Drawing the flowchart symbols freehand will be

. sufficient for both your rough and final drafts. You may want
- ) to use a rFuler.
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\ ¢
on cqlogién, give this test to your l@viyor for uxki#q. !
»
A A Correct
, Alternates
Maximm Scors - 40 Total Score (3 o o

NOTE: Normally, the advisor will discuss with the student and
correct errors madse on the Post-Test only.

w

cl

Sowever, if 90% is attained on the Pre~Test and the student
will %ﬁ be completing the training unit, then the advigor
st

cuss correct

answers to the exrors mads on the
Pre~-Test. R ‘
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Task Analysis/Flowcharting
" 1ssue 1 {Unrevised) _
) Student Scores on Embedded Post-Iesi Questions
S -
Number of Students ... 8
Maximﬁn‘ Raw Score Possible : 49
, <
Responses ) - 123
Average Score Obtained %:.36.37 = 91%
Pass , . : 90% -t
’ - . e .
Question .
| Part ABCDE ABCDEFG ABCDEFGHTIU
‘ N »
Score 11111 2 1111111 1115111168
Total 88888 7787888 77678888838
Correct ’ ‘
Wrong oL | 111 . o
Blank = ’ 1 - 11
Total . 11 1 : 1121
Errors '
r .
@& ' | - ’ ’ ‘ ‘ ,
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2.

3. "

4.

#

NTE

113 . ‘ e
. ‘\ a “ . Sy’
Who are the SMEs? Hhat can you tell .me about their‘

background (education, experience, etc. 2?' 1@

:
*~
[

What do you expect SME's to do-as a result of instruction?

Specify standards, criteria and conditions?
. R S -
e ‘

What are they doing fﬁw and how does that fall short of what '
you want them to do?

. . . B
v ae ER
N

. - '
Why do you think they are unable to do task® analysis?

g -

What do you find dnsatisfactpry in the existing prag?ﬂ and !
~.do-you have any {deas as to how it should be improved? ‘
'Hoy‘would you explain ; high pre and post test resuits on
the existing program? " ’ E.
! 4 , s
: X , by ﬂ‘,/ ¢ ‘ ”‘

o fyy
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2.

3.

4,

7.

c : ’ : .
| ! ' " 118

What exactly were you expected to

-

Do you feel the training materials helped you do your job? ‘
“ . ’ .

Was the instruction intePesting?

* &

.Did yous.understand what you were

Were there enough practice exerci
. ' .

were right or wrong in your answe

[y ‘ .

How do you think the program 'shou

L

/

Other coﬁﬁents?

< 0

"do in your job at HQ?

s o

supposed to learn?

. \ ,
ses? Did you know when you

re?

1d be improved?
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N TASK ANALYSIS / FLOMCHARTING
| . A~V SCRIPT

o ‘ : &_ ¢ -
VISUAL # . " NARRATION
L[y 7] _ This-is the beginning of.the

. unit on task analysis -
TASK - guAstts f1owch'$rting; '
F&é#)cﬂﬂ&ﬂ&(.

B eicture Cswewalaanend
(v} .

2 ‘ ' You should have some pencils,

the AV”-KC-OI" workbook and sdme

AV KC OV wettleok paper in front of you. If you
’ papL + 2 P“‘“”QS 1 dpn't, stop the machine whfle,

you'get them.

vy g - 1

d?iauu; Dsxeten Oerarwic
Plof - gnoT
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® FROWCHARTS

A ‘

TASK ALARYSIS

Oricves Cskwtenernpnic

A

118

oo i . NARRATION

This unit will show you how to
analyze the parts of the job
you are going to teach and how
to describe these parts in a
'flowchartt We won't go into
greaf detail but ;ou will have

a good'understanding of task

anal}sis and flowcharts when

you've finished this unit. oy
S '
A 4 ;
Let's start by talking about
' R . .
what {@ese terms - task e -7
‘ 7

analysis and flowcharts -.

mean.
\
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TASK ANALYSTS

TASK : Sae |
B Stee 2
SheP 3
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NARRATION .

The preceding unit discussed
the DACUM approach where 'you .

and other:experts are asked to

" analyze the ins and outs of

¥
your job, to break it down

into definite pieces of work

. to be-done or tasks. The

outcome of fhe'DACUM session
is a DACUM chart, d 1list of
the ta§ks that ﬁdke up the

job.

-

, _
" Once you've done the DACUM,

the next step is task
ana]ys%s. When you do task
analysis, you examine a task
and break it down into every

step.
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- NARRATION

‘ So the task, start a car, is "~

broken' down into all the steps

that you have to take from

. beginning to end.

i

. One way of breaking down the

‘steps that make up a task ‘is

" to write the.steps as a

flowchart. A flowchart uses

symbols to show what happens’

" from beginning to end when you

do a task.

This training unit is going to-
teach you how to draw

flowcharts for tasks.

*
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NARRAT ION

This is a good time to read
the objectives for this
training unit. Open your

workbook .on page 1
. "~ (3 secs.)

Read the objectives.

Then turn the page and look.at

ey

the flowchart on page 2. When -

you finished, restart the

machine.
Stop the machine now.

(5 secs.j

S
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NARRATION

As you\ean see, a flowchart |
describes the steps that make
up a task in graphic form; |
The symbols used in describing
tasks have been borrowed from
computer programmers. They
first used flowcharts as a way

of describing computer

applications.

The.;hape of‘the symbols you
use depends _on what is being

performed:

An action, a decision,
the beginning or end

of a task.
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' NARRATION

. ~
‘The action orlyf:ration symbol
is used to represent the

actions yoh take to perform a

¥

task.

You describe each action with

an action verb such as insert,

. depress, hold, and so on to

describe the tion.

The deciston symbol is used to .
identify decision points -

sort of like cross-roads where
you decide which course of

action to follow.
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NARRAT ION

" The decision symbol makes you
ask yourself a question. For
example, ask &ourself: "Is
the .gear shift in néutral?“ "
The answer, yes or no, will
tell you what you do next. If
the answer s no, then the no
arrow on the ri'gl'it leads ydu
to one action.’ If the answer

) is yes, then the yés arrow
leads you straight down to a

gifferent action.

This flowchart reads: "When I
start a car, I check if the
gear shiftais in neutra]L If
it isn't, I depress the clutch
aﬁd then I insert the key in
£¢he ignition.

\\

Pt
et

'4“»\*

Rl
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O?rictore [Jeketcn ErGRMuZ:..
keep dejlevent coloes! |

£y

15]

Y
[
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&

P

Oeicore Dswexw Metarwic

diagram describe in enough

‘detail what you do to start a

~

\

a_bout driving.

-~

(3 sec. pause)

“and end of a task.

Finh\ly, the symbol drawn
blue is used at the beginning
It

indicates where a task starts

* ,A
and w&re it ends.

\

took at the f1 cwc’hmr'tr on

page 2 again carefully.

Try to imagine you are somegne
who knows absblutely nothing

Does this

car and in what order? Assumé\\

that the car is a four on the -
floor; that the weather is
nice and that you have enough

gas.

~

S

(pause 2 secs.)

*

Faad

S .

N

N

Ve
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NARRATION

Go through it on your own;

- when you think you understand, -

" - . turn the machine owagain.

Stop the machine now.

(5‘secsZ)
w

Let's see if you read it e

correctly. Follow along as I

read it.

- When I start, 1 checRNf the |

/
gear shift is in neutral.

- If it isn‘t, I depress the

" clutch

- I then insert the key in the .

ignition
s §
- I turn the key clockwise
- ] depress the accelerator
_pedal 1 inch and hold.
- If the motor starts, I
release the key and W

accelerator.
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NARRATION

£

- If it doesn't start, .

release the key‘ and

accelerator, wait 10 seconds

.~
and’ try turning the key and

‘depressing the acceterator

pgda] unti1 it starts,’

*
o«

1 finally release the key
ar’d accelerator. )

(Pause - 3"secs.ﬂ) o

PO

. "

’~'0‘.K. Now that you've read the

.chart on page 2 let's look at
the symbols and how they are -
used. First, notice that all
—_ ,
& car are ‘Qritten‘r'f n
.. rectangular blocks. They!are
Hnéd up from the top of the
‘page to the bottom in the «
\order they ére to be done‘.

N o

the actions ybu take to start - -
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NARRATION

The arrow leads you from one
LY

step to the 'other. This tells

a learner which action to do

-first, what comes second and

so on.
(pause)

]

—

Decision points, the diamond
——

shapes, are also checkpoints.
They tell a Tearner to ask a

question: the answer to the

‘question will indicate what

e

Oeicrugs Osxeten Feraenic
!

action to take next in order

to complete the task.

.
pr turn to page 3.

(3 sEcs:)
Answer these questions. When
you ﬁave co;>3bted your
answers, restaft the maqhine.

Stop.the machine now.

(5 secs.)"

©
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. NARRATION

. Have you corrected your
answers? ‘lf pot.‘stop the
machine and go to.page 4 in
your workbook. li_yoh've
already corrected your

answers, you can g4o on.

(Pause 3 secs.)

|
g

Congrattilations! you can now
read a flowchari. However, i
you may be wondering ‘why you
need to be able to read
flowcharts, and what you will
be using them,fbr in writing

your courses.

oy
@
Fid
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"~ Being an expert in your field,
7 f
you probably do your job as
automatically as you would

.+ drive your car for

instance.
O eicture %‘“‘“Dm”“
gy driving Fs‘"’t“-&ﬁi&&. - SR e
f , o
\de’ But remember how difficult it
| seemed fhen you first had to .
Tearn how to put your car }nto ‘ 4
gear? Remeber gﬁw difficult
) it was when you didn't know‘
o anything about your job? What
Oricvore @éxercn Oerarnid c
Youwqg WORAIEO GuY iw VW, you nowf/ind s1'mAp1e because p
< -you have experience may seem
‘ | quite complex to someone’ who «
- ' ‘ is new to it. - ) " }
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NARRATION
<«

- The f}owchart’?or starting a)w

car, shows you how complex a -
ta;k that seems simple to an
expert really is for someone
who hasn t done 1t before.
Thetje are all the actions to
learn, the order in which they
have to be performed and the

check points to remember.

>

When you write a training
unit, you have to tgach |
someone who'probab’uly knows
little or noth'l;lg about the
job, how to do it. Would you
Jjust walk away from your desk’
and say to a new person: "Go
ahead, you're on your own?..."

o

of course not.
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NARRATION

Yoq would spell out to him 'qr
her exactly what has to be
done. That ﬁeans you would
have to pause ;nd think about
it. Perhaps wr:ite it down so

you don’'t forget anything.

!
i

A

'So when you design training,
you sit down and spell out
what the trainees must be able
to do anJh_oq they should d6
it. This is called task

analysis.
)

TN

- e
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able Eo do?"

17

NARRATION

You begin your task analysis
by answering these two

important Questions:

~—

"What should the trainge be

This helps you

I identify what big chunks of

Se¢cond -

knowledge or skills you'll

need to'teach:
1\ = i .

"How is each task.done?"

N

This" is the finer detail. It

makes sure you don't forget
anything and reminds you what

comes fifst, then second, énd

S0 on.

Let's say you're asked to
write a course for new train

movement clerks.

where do you start?

N
K

»

.
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NARRATION

Well, first you answer the
question:
"What must the train
movemenf clerk be able to

do?"

B

LN
You'll find your first clues

in your DACUM chart.

Turn to page 5 in your

workbook.

(3 secs.)
Take a 106k at this partial
DACUM chart for a train
movement clerk. I'l11 wait for

yoﬁ.

(7 secs.)
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This DACUM chart breaks the
job down into gengral areas of
work. They aré’listed on the
right. A train movement clerk-
reborts train departures,
handles documenhtation, pro-
cesses traip‘arriva1s, and

doe§ otﬁer work.

N

. The chart also breaks each .

general area of work down into

smaller chunks of work - into

'specific tasks. They are

listgd to the left of‘each

general area of work. For

.instance look at the 3rd block

- down. It tells'you that to

‘ process train arrivals, a

.clerk:

- reports train arrival time

.

PN
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20

NARRAT ION

- compares bills, journal,
consist and physical check.
and

- reports work peﬁforméd‘en

N
route.

. So with this DACUM chart you

29

JHOW does o tvaiw
movemest cleek ‘
y31?.wk'-*v.kx\,auvr&uaﬂ-
T ?

Oriaure] sk crnenic

know what the train movement
clerk has to be\able to do.
The next step is to spell out

how the job .is done.

For example, you:ﬁnow your
tfain movement clerk has fo
report train arrival time.

(3 secs.)
Take a look at page 6 in your

workbogkf .Look it over while
N - N R

(10'se S.)

™
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This flowchart breaks “report-

ing train arrival time" into

the steps needed to do it. If

v T | tells you that to report train

| arrival time, a clerk first

has to locate the train
number, journé] number and
arrival time in the train
journal; then he has to locate
the track number where the

train-arrived, and so on.

When you do your task
analysis, this information is

very useful to you.

Look back at the screen now.

™
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NARRATION

For one thing, the information
makes sure you've covered
everything the trainee needs
to be able to do - that the
content of your course will be

complete. .o

..The train movement c]erk Qil]
be able to report trainn
arrival time beEause you
haven't left any of the steps

LN '

out.

\\\Secqu, the information helps
you id;ﬁtify\the order or
sequence you will teach those
steps. o

v .
When you teach- a train move-
ment c]eﬁk how to report.train
arrival time, the first thiﬁg

you have to cover is how to
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NARRATION. .

locate the train number,

"journal number and arrival

23

A

time in the train journ'al ;7‘7
then how £o locate the track

number and so ani

Finally, a close look or

.analysis of the k%teps will

hel’p you identify what is

called "prerequisite skills

~TIhat means skills that your

clerk must have before he can
A .

do these steps. Let's say we

N
want to analyze the first

step: locate traisﬁ\"”number,

journal number and Nal

_time in a train journal.\ What

does a clerk need to be able

to’ do before he can do this

step?— —— - T

Y sécs.)
\_7

/

AN/

¢

\(’/
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NARRATION

To locate a train number,
~ journal number and arrivéi
\{ime in a journal, your clerk -

- has to know what a train

journal looks 1ike - he has to
| be able to.identify a journal

first. He also has to be able
to tell time with a 24-hour

&
clock’ system.

. .

So before you teach the clerk
to report train arrival iime,

"you'11 have to make sure he's

seen a train journal first and .

"that he can tell time with a

" 24-hour clock system.

*

_/“t‘

&y
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NARRATION °

RS

As you can see, task analysis

is very useful when you write .

.” your course. It'helps you

make sure you've covered all

the content, that 'you're

teaching your material in the

right order or sequggcé ahd

" that ‘your trainees have.alf

OricvieFoxnal] coarnic| -

the pfereduisite skills for

the job.

Q

A f]éwchart 15‘11ké a road-
map; Flawcharting the job .
will help you make sure you
don't forget anythfng and will
help you see what }our course
could Took Tikes“just 1ike 2
b]ueprintilet“soyou see your

dream house.

-

-~

S
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36 m If you try to do a quick and -

“Sama oy Tyl _ .
Ao divd o Rau_._,#;_, attention to detail, the

dirty job, and don't pay

‘\»'c\‘- +a door - results will be botched - your
‘ - crocked houwen - course won't teach or just as
9, | voo} RAeslks ‘
. - bad it will teach incomplete
- [Oeigueeskexs [ 6aapaic

material. It's worth taking

the time to do a good task

. : : " analy$is so you-don't have to
. waste time patching your

o ‘ : . * course up later.

I . -t . \
{

One last note of warning.

Sawkax | When you list’ the steps in a
@Wowiimak = | task, or when you flowchart
C—”"‘A-QC\OL 1 ‘
‘ them, make sure you ve
\OURWAL, described the correct way of
doing it. Local exceptions or

ways of doing things may not

be the correct way. For
example, many clerks report v

train arr#vals to TRACS after

~

, . . ‘{.I
D | °
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‘( having checked all the
documents. The correct
- N\ ¢
o ~ procedure is to report train
_ arrival on arrival. ///
’ Com " -
. 38 éél ‘ ' . When you describe how the task

-is doﬁe, check with other SMEs

. . and with reference documepts
== ' : U

such ds the Integrated

procedures manual and the

tariffs if you need to - just

to make sure you've pinned

*

down the correct way of doing
the task.

h] MY

(3 secs.)
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39 o] ‘ " 0. time to review before you
_goon. You've seen that the

first step in designing a

' Le.m) \ ‘ X
+"¢—'“C— 24 course is to do a task
v analysis: you describe what

you want the trainees to do

0 Clewewcw ek
eicee Llskexw Meatrw
W K Pic and how they should do it.

!

40 ﬂd 5 ‘ You first ak “‘what should ;he
L WOHAT swoudd He trainee be able to do?" This |
tvainee be allo gives you a detai;ed breakdewn
fodo 7 . | " of all the tasks that the

{ .
trainee must be able to do.

-

Oeictvee Osketch [Beaapnic “ .
41 ﬂﬂ T Then, for each one of those.
! t »
N0 tasks you ask “How is the job
) . How e Yoo py,x. " “done?" That's when you break
ﬁ.oné.? . © down each task into the steps
| that make it up. ’ .
* ' \ - - ‘
UP'scw&zDs&miGmea{c -7
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3

. L ]
. Opiauref]skewns e arnic

[a3

| |ﬂ/ Se_QuEnC£
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1

.
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O%icvore Osweten Begasvic

Sawt ag 32,

O eictyse OswureFaanenid
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29

EY

NARRATION °

Your task analysis helps you
mgke\sure that you haven't
left anything out - that the
content of your codNse is

complete.

" "It also helps you make sure

you've got all the steps in
the right order - so that
you'll teach your courseNin

the right. s‘equence.

—~

And finally, it makes sure

you've identified prerequisite.

skills before you teach each
part of the job. \

) =

a W

4 |
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?NARRATION
\Y
If you want your course to-
teach the ‘correct way of doing
the job, make sure that when’
you flowchart the parts of the
job, you describe the correct

. way of doing the job.- '
L N

Y

a" %

Go to your workbook page 7 and
answer'the questions. WMen

you've finished, restart the

]

, .
m W,

Stop the machine now.

machine. ‘

CJeicves OsxwenJeeapnic

(5 sé(cs.)<
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(Soun&e%f flying*saucer)

31

NARRATION
0.K. So now you're all ready
to start your analysis! You
know what tasks make up the ~
job and you now have to
describe the steps in each

task.

But... (pause 2 secs.)

What's this? ...

[/

3 secs.



>

VISUAL #

§

. 48:ﬂ£J ‘!'

. | i das f&*ﬁk‘*' vnaxﬁuq
‘ -pwro p <Y P‘-o\l) w
~ Leorsy oot Quttimas
. Z
Oriceeskews O e trpnic
\-
¥ o

¥l
Stuﬁy.,lxoldLLuj k*&akju
DL WA ‘

doeal. :
‘oohs wroeug

7/
[ icturs Asvendllaaaeaid

’
i
\ \/_\

NARRATION ot

ot
7
ke

A martian's stumbled into your

.
:

office! He wants to get in

touch with a distant earth

cousin but his mental tele-

. pathy system is out of wack..

You offer him the use of your -

telephone but he doesn'‘t seem

-

to know what to do with it.

, . 7T
Looks like you'll have tol . % N
describe how to make a phone \\\\
s, = \ﬁ
call. \ -

Since you're a bit nervous and
this situation is a biggun-
usual, you simply say: "It's

easy: Pick up the receiver,

dial, talk and hang up."

' Then you discover martians

$ -
only.speak flowchart language

-%ou'll have to draw the

steps as a flowchart.
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NARRATION

Let's tackle it. First, you:
use the start symbo] to show

where to begin.

Next, you chart each action
with an action symbol, You

use action verbs, like pick

up, dial, talk and hang up.

At the bottom, you put an END
symbol tp show the task of !
making a phone call is

finished. 'That's it. Those
are ‘the actions for making a

phone call.

But stop and take a look at

the flowchart -'By going |

through the steps, will thg
"martian be ab;e to make a

" phone call?

{pause 5 sgcs.)

Ve

-
o—:""
3
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J
o (. ,
51 5\ / . ' Maybe, but then again maybe
Vo not. What if the line is
mu*‘ﬁ : ' . . .
: deads i - } dead? Your martian can dial
- ' *”‘f"‘u“j all he wants - he'll never
brokeo complete his phone call. What
.?\\ow .
cable. . is the missing step?
- | Oeveoee Blskexw Merarwic - :
— : |
o You have to tell the martian
that he has to check that
there is a d{al tone before he
dials. .
52 .5.?.-1\ = Every action or series of
onflrone | - .
|0 actions we take is usually
‘a preceded by some kind of '

‘ signal. It could be a dial -
\yf"/""'L [% tone, a red light, a meter
—

reading, a computer printout.

o~ i
Oricves Mswwichernenic

Those signals tell us that we ' '

have to take some action.

o
K

“g‘t‘v L
h
A
..
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1
53 In flowchart language, signals

are shown by the decision
symbol ', the diamond shapes. :
They ask questions. Your

answer, yes or no, leads to

_.?_ oy - " the next action.
Oeicivke[] sk cRArnic : -
hegwliTe 7

So-the dial tone will tell (or
signal) the marﬁan he can
dial. No dial tone would tell
him to use another phbne and

. start again by picking up the '

receiver.

éj L So now your martian has

: r_;‘:r::—] - checked that there's a dial
-‘-vu.S‘\'m"th. .

] ? tone, has dialed, and is now
mavtian—=p ¢
on

. talking. But he's becoming

e . :
t__::::.o TALK more and more frustrated. You
: > _discover that he's been
D?’ucwze@s\tmﬂzm?uic

talking but the line is busy.
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. I . Where did you go wrong?
(pau (3 secs.)
There's a/step missing. You
v AN .
have to /{el‘l ‘your martian to
check tﬁat someone answers
‘beforé'he can taTk.
4 . . .
’ . i
. , ) '."7' / v
, \__/- ‘ | ) . -
55 _.5 . . When we do something, we .
S ethl

; ¢ ' @m' -~ usually expect some kind of
| ‘ e result_or feedback. When the

‘ WM‘!‘M‘--:? Sho‘&c martian dials, he should
dialo: ot expect the phone to ring and-

then be answered. /T)ﬁé

. . C1rs g,
DPw.WRE m‘f Uaane ﬁ feedback will then &t a

Q;
- © ' , ' signal for his next action. "
Nhen.the phone is answé_red -
the feedback, he can talk -

" his next action.

i
i
1
7

A

f
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FELDBAC 2 'E

_—""steps._you could break the ]

acyions
|0e\cugg Dswerw Berarwic |

|
. \:v\rvf\'d-d -high Lt

actions, and feedback.

v

"NARRATION

In flowchart language,

" feedback is drawn just like

signals, in the decision

symbols.

It @lso asks a question. Once’

you have. dialed, does the
phone r1ng? Is there. an
answer?
talk; if there isn't, you hang

up.

So you see, even a simple task
ljke'making a phone call is
1ike a chain of signals, ,
If you

forget just one of those

chain, and your trainees won't

be able to do their tasks.

If there is, then you“

{
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) ) .
\\F | ___Unfortunately for us, th&

o , v isn't one magic recipe for
. ('SQM Suﬂ Md. \ -
W o WMoyt o

\od.e: $ your in-depth knowledge of

»
describing ‘tasks. But there

are three basic 1n'gred1'ents:

4
your job, a bit of flowchart-

(eicturs Psxetcn [Jeeapnic

P ing techniques and a lot of
\_;\ - ‘ , practice. J '
* 59 _ Since you know your job, we'll
_5_11 ) nce y your j

concentrate on flowcharting

' M—_‘ . . techniques and give you some

2 practice. F%‘om now on, you'll
—\-Qi 7 :

be working with the workbdok

2 only. Pull your workbook over
Picture ] sX CAPH: ,
JDP‘ veeQd MG Arsic and turn to page 9. A
| - o
- YFrom now-on, just follow the
’ ]a ' ' .

7 instructions at the bottom of

the pages in the workbook.
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Li’]eas‘e rewind the filmstrip

60c

and cassette.

RewitnD o
. .\ti"\mé‘ln'- P .| - Stop the machine now,
.cassette. ‘ “

E : N s ' . ’ .' L\} s
Ve {') samﬁs«npnic. -
DP\%@@ eaarne , ‘
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, . LAV KC 01
14 o - ISSUE 1
\ ) : POST-TEST
~ \ \ a
7 TASK ANALYSIS: ISSUE 1 AV KC 01
- - FLOWCHARTING .
- ° b & . Date:
e o : . -
NAME: S.R.B: )
- ' - \ . -
PRESENT POSITION:
o \ ‘ ‘ .
LOCATION: __ . s
' 1. When you do task analysis, whi¢h 2 questions do you ) ' MARK
need to answer? - * .
*ow, v
x‘:, 1) i “ . .
¢ -
. 2) * / E
[
} . 2. Give ] reasons-why it is important to do task analysis ) \
@ befors you write a course ;

5 \

Y 3) ‘

[y

; Continued cn Page 2 v

o




#

3. Below are five flowcharting symbols and five

Page 2 of-7
AV KC 01
"ISSUE 1

definitions of those symbols. ~

Match the aynbol‘a to the definitions using an

-

arrow.

a’

ACTION

v

DOCUMENT

DECISION !

BEGINNING OR END &

CONNECTOR - ’




1‘

2.

by
il P

N

12.

\ .13,

. Continued on page 4.

.to relay informatiom, th

- S 160

Page 3 of 7
AV KC 01
ISSUE 1

Below is a task ucript:ion for obt ing md recording Bill

of Lading info ion. Plowchart th steps in ths correct
ssquence using tha appropriate symbol L
(Try draywing it out on other

o’

Use the next page to
drav your complated flowchart.
paper before).

obtaining snd recording bill of lad /L) informatich:

Firet olén‘in source information
Check 1if the car was previously billed
If it was, prepare for accounting and_forward to accounting.

Then go to step 12 (check to see if there ars more documents
te prepare/check)

If it wam't, rify if you are the first person receiving -

the informationy.

ther intem]é-‘iqa‘trtmmca involved
go to the next step. (step 7)

If you are, cont:acc the |
If you aren't the first person receiving the information,
chéck if the information is on billable format.

If it isn't, transcribe the information onto the bill of
lading form and then go to the next step. (step 9)

If it is, then check the bill of lading for completeness.

I! it is complete, then go on to submit the completa
B/L for coding. -

If it isn't couplel:e, go to flowchart on page 00 for instructions

Chack to see 1if chu:e are more documents to prepars or check.

If thare nrm'f, you'ﬁ tinished.

If there lti; start again from step 1.

t .

l * -

-
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. ISSUE 1
) FLOWCHART THE STEPS FOR QUESTION 4 ON THIS PASE ' "
) . \
‘ :
1 » . J
) ) ° ‘
f - ‘
. . :
!
— '
v - . R
A
. \ ' '
° Vd
- .o
 Continued on page 5
rd
_p .
~ L . ’ ’ ' . P
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Page 5 of 7
AV KC 01
. ISSUE 1

Here 1is a task description for making a TRACS inquiry. Flowchart m

the steps in the correct sesquence using the appropriate symbols. —
Use the next page to draw your complaeted flowchart (Try drawing

it out on other paper pafors). e '

°

When making a TRACS inquiry:
. First select the appropriate inquiry from the Integrated Procedures manual

» Chack if the printer light is on

\
. 1f it ism't, tum it on \4

. Chack if the paper is loaded properly .in the printer

. If it 4sn't, load the paper

" 2
» Chack 1f CRT is operating

°

. If it isn't, call on line control (possible computer processing problem)

)
¥

. Wait till the CRT is operating
!

» When the CRT is operating, input the inquiry
L4

. If the inquiry is accepted you've finished

. If it isn't accepted, check CRT to see if you've incorrectly inputed
the inquiry:

« 1f you've incorrectly inputed, them correct the inquiry and check if
it is accepted.

. If you've inputed correctly, call on line control (computer processing
problem) and wait until CRT is ready before you re-input.

(Continued on page 6) ‘ . X

——
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Page 6 of 7
AV KC 01
- ISSUE 1
? FL{HCHART THE STEPS FOR QUESTION S ON THIS PAGE
3,
[ 4 ' L.
» L] A
,:
v .
. -
* ) ( 2
¢ , . e
v ' ,
&, 9 , /\.
) - .
Continued on page 7 —
a v )
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Page 7 of 7
) AV KC 01
ISSUE 1
WHEN' FINISHED, GIVE THIS POST-TEST TO YOUR ADVISOR
TOR MARKING.
. ” 5
! ]
- , .
STUDENT'S TOTAL SCORE
‘ wv
,} MAXIMUM POSSIBLE SCORE . 100
N 4 . s
. . 4 -
. 4 ~ .
/ -’
‘l.“/ .
. .
o '
' -
. "
- ’ . . »
o ) P '
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STUDENT'S comm% Q

X )

4
We would appreciats your comments on this training unit to help us to make any
future improvements. You can do this by completing this questionnaire and
dropping it in the mail. You don't have to sign your name or show it to your
' supervisor or training advisor unless you wish to do so. ’

UNIT TITLE: . CODE:

1. Location instruction taken at Date

2. Did you take the instruction by yourself?
Was an advisor (Instructional Technologist) available for counseling?

LY - A

3. I found this training

Int:e.re'sting‘D Helpful G Boring D

s

Confusing D ’ Practical D Useful D

4, I would rate the quality of the material as

Visuals Audio  Workbook

Very good

Good

Fair ‘ '

Poor

»

If rated fair or poor, please tell us why

’

» . .
L I have the following suggestion(s) for improving the course:

(If more space is néodod, continue on a separate sheat of paper and attach {t
to this form). :

- ‘ o
‘Please fold, staple and mail the complaeted form. Your cooperation is much
appreciated. '

<+

FOLD STAPLE MAIL
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STUDENT'S TRAINING LOG

/

UNIT TITLE CODE NO.

STUDENT NAME . DATE:

This form is used to rscord the time you actually spend on studying this uzit.
As Headquarter records require the total time you must also 1nc1udeinny time’
spent on preparing for the study session and counselling from your training
advisor on your rssults.

TIME SPENT ON: TIME STARTED | _ TIME STOPPED TOTAL ELAPSED TIME

Preparation
and sat up .

v

Training ) ,

Post«tast

kg

Counsell ing

TOTAL TIME (hours and minutes)

ON COMPLETION OF TRAINING GIVE THIS FORM TO YOUR ADVISOR.

-
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= NOTES TO THE ADVISOR

UNIT NAME:_ TASK ANALYSIS: ~ FLOWCHARTING UNIT CODE - AV-KC-01

, ThisJ%élf-iniructional unit is the first part of the training that
will be administered to Subject Matter Experts in order to develop P,
their skill 1n analyzing the tasks that make up their Jjob and ' ié;%

. flowcharting them. It is designed to provide’1nformat10n on task
| analysis and f1owchart1ng as well as practicg in applying basic
f1owchar£1ng rules to the description of tasks. The self-‘
' 1nstructiona1 part of the training will be followed by a practice
session guided by a lesson d1rect1ve designed to develop the
-analytical skills required to analyze tasks.
This un;f consists of a 20-minute A.V. filmstrip with synchronized
S ' audio tape and an associated workbook. The total estimated time )
for completion in 3 hours, aliowing for a break after about an
hour of concentration and another before the post-test if the o
trainee so wishes.
SN . | .
There 1s:no prg-test)for this,unit. It is assumed that ;he

H § :
- ~ trafnee entry\level is 0. There 1s a post-test which must be

. __ _ _ _handed. in or mailed to H.Q. Seryoceq};e Training for correction.
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168 .

"This unit can be administered either in home location or in the

" Servocentre training area. It is strongly.recommendqglthat it be

taken 1n the servocentre training area so as:

“ 0o to provide immediate feedback on post-test results from a
qualified IT

"

o to shorten the time lag between completion of this unit and

participation in the follow up guided practice session,
theréby increasing the possibility of retention.

. % -
Should the unit be taken in Home location, the trainees
are instructed to mail in their answers. The bost-tesb
correction guide will assist in correcting the post-test
and can serve to diagnese where remedial training will be

required in the "review"" part of the guided practice

sessfon. .
! v

'VERY IMPORTANT:

This unit provides trainees with information on task analysis and
practice exercises in applying f1owchaftij’ rules when.describing

’tasks. Because the unit is self-instructional, feedback 1;r

provided for each exercise usually on the page that follows the

exerotse. ' : <

—
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ik Flowcharting is a ski11 that fmplies Jogical thinkimg as wel“'lh- .
S g
as appHcation of rules. Because thinking processes vary'amonﬁslt;

1nd1v1duals, so the end- product the flowchart, may vary as weldl,

at least in its form.._\___7

Consequently, flowcharts drawn by trainees may differ from the

»o

ones drawn as feedback to the- exerﬁi ses on the answer pagﬁ; that

follow those exercises - yet they could still“be correct. The

same holds true for answers to the post-test, question 4 and §

(where trainees are required to draw flowcharts).

-~ . . 4

b

Correct performance is to be evaluated not in terms of whether the
flowchart drawn by MEs look the same as. the ones in the workbook

but in the basis of‘the flowchart criteria:

o all steps must be drawn (actions and mental processes)

o in the correct sequence |

o using the appropriate :;ymbols.

,'T;'ainees are reminded periodically thisiéﬁé hout the units that the
flowcharts they draw may differ from the one, contained in the
answer pages of the workbook. Should they have -any quest1onsJ
they will consult with an I.T. after they have taken the post-test
(if an It i{s available) - (counseItHr‘l’g time).

»
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Page 1 of 7
' AV K¢ 01
. ISSUE 1
ANSWERS TO POST~TEST
-
TASK ANALYSIS: Y ISSUE 1 ' AV RC 01
FLOWCHARTING
1. Whea you do task analysis, which 2 questions &ow MARK
you need to answer?
1) Whatt does the trainee need to
v be able to do ? 3
2) How_is the job done ?
' . 3
»
2. Give 3 ressons vhy it is important to do task analysis
before you write a course v .
10 “
Content 3
2. » T
S‘qucncc ; ’ 3
PR
3' ! ”
T ¥
Pre-Requisites ’ 3
« { o
Continued on Page L l ’
\ . | | :
,h .
-\ .
! ) £
L BN
=
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-

. 3. Below are five flowcharting symbols and five definitions
of those symbols.

Match the symbols to the definitions uaing an arrov.

- . / v CONNECTOR

- , &

Page 2 of 7
AV KC 01
ISSUE 1
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i 2NN , (
B ANSWER TO QUESTION 4, ’ Page & of 7
” AV KC 01
. When obtaining and recording Bill of lLading (B/L) Information: 'ISSUE 1
3
. [ Start E
S
Steg ’
T[]
e . : [2]
- — prepare bill 3 E
N for account- @
7 ) . ing & forward
. : g ko accounting 4 E
O i > o
’ notily o |
' internal K
department 6 E
involved
. 1 _,
' [
transcribe
info onto 8 E
bill of
lading form
‘ s [a]
.- ,f" 10 El
< o
. ’ 1 1: E N
. f ’ R submit coa- @
* plete B/L fosx ”
- coding
s [
‘ .
ﬂ - N = [
. I - A
. . -
fv\ . . .. 14 E
A ’ . Continued on page 3 " , @
. o t \ , ' : A
;r'f"" P ¢ ) ] ' ) N
fg ) {
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Continued on pa’é. v L
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.
k]
-

Below is a task description for obtaining and recording Bill of

Lading information. Flowchart the staps in the corrsct sequence

using the appropriate symbols. Use the next page to draw your

completed flowchart. (Try drawing it out on other papar bafore) .

»

-
"

\

obtaining and recording bill of lading (B/L) information:

First obtain source information ¢
Check if the car was previously Dilled

If it was, prepars for aécounting and rd to accounting.

Then go to'step 12 (check to see if there ars more documents
to prepare/check)

»

If it wasn't, verify Lf you are the first, person roc.i,vinﬁ the
information.

If you are, contact the other internal departments involved to
relay information, then go to the next step.

If you aren't the first person r&geiving the information, check
if the information is on billable format.

L]

If it isn't, transcribe the information onto the bill of lading
forn and then go to tha next step. ~

—

1f % is, then check the bill of lading for complatenass.

1A it 1is complets, then go on to 'submit the complats B/L for
coding.
f

-

If it m}conplc'u. complete with ipprqprht- info (the
flowchart for that is on another page - page 00)

Check to see if there are more documents to prc;nr- or check.

If there aren't’ you've finished.

1f therea are, start th; whole grocass again from step 1.

N [

Page 3 of 7

AV KC 01
ISSUE 1
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‘ o 3 . ) s Page 5 of 7
, ) - AVEKC Ol
- C , ISSUE 1
: 5. Bere is a task description for msking 2 TRACS inquiry. Flowchart ;
- the ltlpl in the correct saquence u-ing the appropriate symbols. N
f-n tha next pags to draw your completed flowchart ('rry drawing
t out on other paper before).
y . When making a TRACS inquiry:
‘ ‘ ~ .- ‘V A ‘
E ' ) + Pifat select the appropriate inquiry £ron thc Inngrat:ed Procedures
s , " manual - :
/ . . had

. v - % . ~ ,

é i x Check if the printer light is on ° .
N [ 4
A 19‘ . If it isn't, turn it on .

1 . Bt - \ Ea

RN * . - - .
*\ - "y, Check if the paper is loaded properly in the printer
R *, If 1t isn't, load the paper . ) .

. . Check if the ﬁa oparating -
.} i ‘
i ox : .

b T If fe un':, call on lind control (poui{ala computer ptoculing problu)

i
, ~ ) ‘ ) '
. v . Wait till the CRT is operating . . .
oo H N : 7 ‘
w! ’ -
. When the CRT is operating, input tl% inquiry
p .
- . : /
. If the inquiry is accepted you've finished
\ _ ° - FRYS -t . / .
- « If it ien't accepted, check CRT to see if you've incorrsctly
.t inputed, then correct the ‘inquiry and check if it is accepted.
] L]
* . . ' “ r\ ' 4
- « If you've inputed correctly, call on line codtrol. pN VA .
L (computer procassing problem) and wait until CRT ready o '
befors you re-input. . '
- ~ v . (} L §
. £
. Continued on page 6. o o 4
’ - : ' ' P H
. e ' 7 '
, { . b - . .
o . b
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ANSWER TO QUESTION 5 v

-

Select
appropriate

o .

wvait

.Page 6 of 7
/ AV XC 01
ISSUE 1

. Start B

step
1

A AR CE

i’,
SO

Call on line

control (com-
puter process

& E &

®
] [

;
] [

-
1

o

)
/
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. ) AV KC Q1
A . ISSUE 1
' - P
. . y
-
| - \ -
ADD UP STUDENT'S TOTAL SCORE -
.
- ! v .
o I o v
[ ' o .
. . N .
. ! ' , . — z
- “ . N %
. /
€ ' L4 ’ ’°~ .
. L STUDENT'S TOTAL SCORE -
e “ ,
- ‘Y
> ’
M .
! - ]
'
L4 -
B ) R » (
‘ ’ , . MAXTMUM POiIﬂ:E/ CORE 100
. N ’
. v, 0 ) N . ~ B
. y ¢ .
~ . ' . M -
- ! v " -
i . ’ " . . '
- - )
¥, :
' . M . 9 2 .
' . A -
. e -
- - - - - -
\ f - - . .
s ) \ - ) :
1 . N
. : — “ . f .
Lt Y Jud i Lof . .
. . v » Y - . .
. N -— ' »
’ - 139 -
. i — 3 . N i
. ' - B - .
el / o . . ; ‘
. 0 . N . . 5 . ~
] - . f . Y N R
r - 1 - 3 -
" , . . ,
. .t R . )l\ ’ o .
. ' - , ' " -
‘ , t . - , A B
’ : ) ' e v ! . ", N . .t '
.\ 4 ' . 1 i )
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k‘ ADVISOR'S REPORT ON TRAINING ADMINISTERED ‘ .

UNIT CODE ' * ISSUE NO. 1
e

< UNIT TITI.E DA.TR:

RO . .
sTupeNT NaME S.R.B. .
PRESENT POSITION }’ *
¢  LocaTIoN . ) .
1. TIME AND COST TO TRAIN
hrs. minutes rata/hour
STUDENT o .
. Cs
hrs. minutes * : p
ADVISOR . )
2. SCORE .
POST-TEST woe . . STUDENT FAILED 7 D e
" ‘
- UNIT DISCONTINUED D
. ' ) f
2. COMMENTS
L) ) ! '
-
) NOTE on raceipt of this report: o . R
at Headguarters a replacement ' . -
workbook for this training unit | ADVISOR'S SIGNATURE
will be mailed to you o re- - ¢
- plenish your supply ‘ TITLE

) DO NOT FORGET TO ATTACH THE POST-TEST WHEN SENDING-THIS REPORT TO H.Q.

)
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PART 3

Step- 3:

" Step 4:

—
’
8y ~

181\
POST-TEST

J‘/

+
7

Instruct trainees they are to complete a

post-test.

Before handing out the task to be flowcharted,

inform trainees that:

é this flbwchart is to be done individually ‘

they will have 1h30 minutes to complete

their flowchart ' . —

o they may go to the machine to verif; the
accuracy of their flowchart if need be

o -the,criterion forléucceds will be the,aame’
as in the previous exercises. The flowchart

can be used as a job.aid to successfully

simulate the inquiry on a 3360 CRT. Therefofe“

all the sé\ps nust .be drawn in the correct
_sequence. '
' v

Hand out the post-test question

After 1h30 minutes has elapsed, pair trainees and
ask them to exchanga their flowcharts. Each
‘traidee is to simulate performance of the task:
on a 3§6Q CRT using his pair's flowchart as a job

. aid. The instructor and the remaining members of

the group evaluate ‘performance.

‘

A

»
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3 - 3 , :POST-TEST (hand-out) o
. ’ ) ’

! . . . ’ ¢

Flowchart an F4 inquiry decision flowchart ..

Assume your trainees already know how to make

. ' inquiries on a 3369 CRT but not an F4. ~
' ' @
" Draw your flowchart so that the tfainees could
i use it to correctiy do an F4 inquiry for the
Lot £ " following train: »
Train 252 destined .to Turcot
SN for today's date - obtain-an
advance consist.
) . Use the TRACS inquiry guide as reference.
: -~ S :
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Good Morning !

My name 1is Suzanne Taschereau and this is Patty Janega. We both -
work in Human Respurces - more specifically 1n Technical Training

~ Services. -
e 9
Do you Q?ve any idea vhy/you are here? '
Reasons' you .
R -

You were all interviewed at one point as candidates for
Servocenter Training to come in on temporary assignment as SMEs in
the field of waybilling. Tim G. says you cguld have been chosen.
You were not chosen because of the size of fhe group and were all
next on the 145t poesible candidates. ( o
The SMEs who came did get some training like-you, t Rey knew
their jobs well but none of then knew very mych about "training.
They were given training on task analysis, 03:how to analyze the ~
parts of their jobs, on hqw to design and- de \}op courses, and 8o

o | \J
N

The training they got was developed by Human Resources. One of
the courses in™the program needed to be reworked: the course on
task analysis/Flowcharting. The reason you haye been brought here
is to help us see 1f this new training works. ?

YOUR ROLE: ¢ .

® hopefully learn from the program.and be able to flowchart tasks
at the end of it; .

® help make the program better by pointing out wvhere you have
.difficulties, when you think the :program isn't clear where more
prlctice would have helped you~leatn and so. -

The training program has 2 paz*s to it: J e

.‘l self instructional part with a workbook. It'uillttuke‘you
about 3 hours to complete ft. X o

/

* a one-day group session where we practice £lowchhtt1ng.

\
4 N X

ot

~
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Here’s how we'll proceed:

1)

2)

. :. developing job aids, etc. in your.work location.

186

For the a.v. atﬁ the workbook:

° You will work individually, ‘ ‘
° Either Paccy or I will be 1n the room with you.

<

ﬂ‘e 11 ask you to: S

® go through the program :
° where you have difficulties and commgnts, write them in the
margin .of the workbook.
° at t:he end, go over the trouble spots with us.
At the end of the workbook we'll also ask you to fill our
student comment form and hagd it in to uB.

o

For the group practice session:
Tomorrow, all of us will get together. ‘_ Patty will lead the
practice session. We'll practice what we learnt in the
self-instruction and try out our flom:harts on a 3360 CRT on
the 4t:h Floor. .

Again, we'll .ask you to fill out a student comment fom and
evaluate t:he session with us. ' ‘

Yy ! - . )

a) This is all anonymous - We won't ésk you to write your
_name in the workbook. Results won't be transmitted to
anyone but thode who design the program. The information
will be used by tHem to revfb&the program, make' it
. better. .

b) Some of .you may be brought in as SMEs in the future, some
“ not . Although you yourselves may not be coming in as SMEs
. 1in the future, this training may help you in other ways:
. Flowcharting can be useful for solving probleas,

Are there any questions? .

)
o

e
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188

BEFORE INSTRUCTION =, -

4
N

° Inatruct the student to g6 through the ptogram.

° Ask him to circle ‘any unclear words and put a check (V{ or_
comment in the margin beside any unclear or difficult
passage.

There is to be no disbueeion through the etudj. You'1ll
discuss the difficulties at. the ‘end of the {ristruct ion =
after the post-test has been handed in for correct. ° -

DURING INSTRUCTION ' , ~

A

Make dUtee ebout either auggestiona to the adviaor or changes

to make in, the: instruct ion or procedures as a result .of
observation of students interactibg. with the materia;a.‘

AFTER INSTRUCTION | ~ . N

'Proceed with student interview questionnaire after he has’
~ handed in the post—test.
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1) How did you find the instruction?

2o Interesfing - Boring? / -
4
o ‘ Too Long - Too Short :
R o ¢ -
. . y - N ﬁ \ »
Too Difficult - Too Easy ) : g
‘e

L ) ﬁ

- ' y
s . \,\

2) ;Did you understamd what you were auppoaed to learn?

»
s
? . ‘ J : -
i
M .
N

L} N ~

3) - Did ¥quy find that the materials were related to the
objectives stated at the beginning of the workbook?




L)

6)

7

8)

'Wor,er the practice exercises appropriate?

' ¥
Did you get enough feedback on practice exercises?

] e :
. 195 o

o
. ‘ .

Y

+

!

Did you have any problems wﬂ:h ,any section or parts of the -
instructionT

USE EVALUHION BASED ON COURSE OUTLINE TO RECORD ANY
COMMENTS.

PR

Did the post-test measure what it said it would? (stated in

the objectives at the beginning of the workbook) - -

S —

14 =




/

9) In answering both‘the exercises,and test, were you ;ui:e of
‘ your answers all the time or did you sometimes guess? If you
guessed , where did you? ’ ‘
’

<

o

o

196

. &

2

N

P .

10) How would you change the instruction if you cov&d?

5

-

-

HAVE THE STUDENT FILL OUT THE STUDENT CC:MMENT FORM AND HAND IT IN
ALONG WITH THE TRAIN}PIG TIME LOG.

. STYPENT -#

_

“

_ EVALUATOR




f . . W
‘ \: k |
" »
* N . ‘ . -
- » . . 2 ‘ 13
- L]
»% - . 3 .
- M - A '
& - i P .
‘ * ot v [y
?‘ .« - " ﬁ ]97 ¢ 3
. ~ . - ‘
» ' -
.
v ) ‘I »
R
- L
. 4 I8 . , . » ?
. R , -
p ~
¥ . N . T
- 2.
. & g
. -
5 > »
}\ 1 <>
-
i a
-~ ' T - AL J - i
"';ﬁ@ ‘ ) : N
3, RS .
tt o N . N
. Pead Y 4
* .
. N
y 4 R
. - ! Y s
'+ . . - N
N
v . ~

. - INSTRUCTOR EVALUATION
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- . ' -GROUP PRACTICE/ SESSION

to
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2 (1) Did the lesson plan provide sufficient information for you to
e plan the lesson?
. . . ,
v ’ . .
(2) Were the grouping patterns adequate? ) ' ——
' £3) Tige allocation: was time allocation sufficient? "too long?
too short? - ' ‘ . yoo N
‘ T N . -
< - - 9

(4 " What di€fidultiesydid- you, encounter?. :
. _ . y) CL LT

(5)‘ -How woulcl .you improve the ‘lesson plan? e s
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D How did.fou'find the instruction?
. ” ' b ’

Interesting - Boring? ‘

"Too Long - ioo»Shott‘

-
.

X

.
- -

- Too Difficu@t = Too Easy ' .

AR

B
you.underetand what you were supposed to }earnz

- " “ N
. Y
. X ‘
’ Y ‘ Py
. . ! Ty ‘ .
3) Were there erough practice ‘éxercises?
v N . ) ' ) -~ N
2 . ! A
‘o = - : »

-

4) Were the pfaétice exercises appropriate? )
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3)

)

7

s

8)

Which did you prefer:

own?

201 -

working in a group’'o¥ working on your

{

.

N

2
(
Q.
v
¢ -

At
)

v

’

Did find you were getting enough time for the gxercises or
not enough? .

LI §

\

Did you find you were getting enough help/feedback from your

instructor?

XY

N B

4

[

Did you find that the post-

or just all tight? Why?

Z:at was too difficult - too easy

a



9)

- 202 ’
Did you have any problems with any part of the :lnatruction?
If so, which ones? . ,
'a: - »
If you had difficulties, wiy do you think you had them? ’
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