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AN EXAMINATION aF PROPOSED PROCEDURES 

FOR THE SYSTEMATIC D m =  OF INSTRUCTION 

by James Robert Bigsby 

A wide range of procedures for the systematic developnent of 

instruction are examined t o  determine whether there is an q i r i c a l  

or conceptual basis for a general procedure, to s ta te  any such 

basis i n  useful form, and to cmsider h m  a general procedure 

might be applied t o  specific situations. 

An organizing outline of twelve categories of act iv i t ies  is 

developed. Fifty-one procedures from the l i tera ture  and •’ran 

projects are analysed and classified using the outline, and the 
' 

types of ac t iv i t i es  suggested within each category are surmrarized. 

4 - 
P 

The twelve categories, l i s ted in declining frequency of occurrence 

in the fifty-one procedures examined, are Methods Selection, Learning 

Cb jectives Analysis, Prototype Production,  valuation' and Revision, 

Task Analysis, Student Analysis, Implementation, Problesn Analysis, 

Maintenance and rvlonitoring, Situation Analysis, Preparation for- 

Evaluation, and Project Managent. - 

iii 



Procedures are found t o  vary considerably in terminology, f o m t  

and content. Terminology and format variations reflect  the 
\ 

audience being addressed and do not in t h x e l v e s  suggest differences 

in activi t ies ream-ended. Variations in content appear t o  be ones 

of anission rather thanEthe resul t  of conflicting opinions, suggesting 

that there is a basis for a general procedure includfig a l l  the 

activi t ies which might be applicable in a particular s i tua t im.  
* b 

The twelve categories d&elopd appear t o  provide a usabl$basis 

for analysing. and synthesizing •’ram various sources so 

that a ccknprehensive and detailed general procedure for the systematic 

developtlent of instruction can be carpiled through further study. 

The general procedure can serve as  the source for specific 

procedures adapted t o  particular needs, and further investigation 

of which formats and terminologies are best suited t o  m n  types 

of applications is recmmended. 



There is nothing m r e  d i f f i cu l t  t o  take 

i h  hand, m r e  perilous t o  conduct, or  mre 

uncertain its success, than t o  take the lead 

:; i n  the introduction of a new order of things. , . 

Plachiavelli, The Prince 
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Chapter I 

staterrent' of Objectives '\ 

i 
1 

I 

As an educational consultant heavily involved in the/developent 
L 1; 

of instruction (a term used here to include the whple or any part 
9 

of a structured learning situation), the investigator had noticed 
,- 

_ that-the literature available to him did not describe a procedwe 
1 

which &s hth comprehensive and detailed enough to adequately 

describe the systematic d e v e l m t  of instruction. Availability 
'f 

of such-neral procedure muld, it seemed, have been use•’ul in 
\ 

develowt projects in which he was involved or of which he was 
1 

aware. ' 

pz- 
To both develop and validate such a general procedure would have 

been an undertaking far too ambitzous for this study. However it 
b 

seemed practical to 'take the first step and concJuct a prel&ary 
' r\ 

task anaiysis of the evelopnmt process through examining many a 
procedures •’ram the literature and •’ran ~roje6ts. This required 

the development of a lethod for analysing, cclmparing and presenting 

the procedures examined. It also a sumnary of the many 

activities wkich were involved in the procedure and allwed s m  . 

insight into the relationship between a general procedure and the 
* 

specific procedures under examination. 



$ r 

d 

Therefore the study was directed towards three objektivesi 
% 

(a) , t o  dete-e whether there is an empirical or  

akceptual  basis for campiling a general, procedure 

for the systematic 'developnt of.instruction; 

(b) i f  a basis exists ,  to:analyze and present it in a 

manner which might f ac i l i t a i e  i ts  use and further study; 

(c) i f  a basis exists, t o  consider h m r a  g e n e a l  procedure 
1 

might contribute towards a specific procedure designed 

for  and-adequate for  a particular situation. 

The study was primarily concerned w i t h  the content of the various 

i 
procedures examined rather than w i t h  a e i r  terminology or  f o m t .  

\ *  
''Contentt' refers  t o  ac t iv i t ies  which d e '  up the d e v e l o ~ t  . 

-procedure. "Terminolqy" refers  t o  the particular labels which 

different authors use for  describing activit5es, and "format" refers  . 
t o  the method of presenting a procedure such as the use of flow 

diagrams, lists or textual descriptions. 

- - 

rf' 

It was impossible to  examine a l l  the procedures in the l i te ra ture  or 

in use, and the study restr icted i t s e l f  t o  examination of those 

procedures encounkered by the investigator o v y  a period of six years 

work in the f ie ld .  As described la ter ,  the study was limited t o  fa i r ly  

ccmprehensive a r t i c l e s  and books dealinq with specific ac t iv i t ies .  



Introduction to Systematic Developrat of Instruction 

The process examined in this study is still in its 

formative stage and as yet does not have a widely-accepted 

n m .  For purposes of clarity and consistency, the investigator 

follms Mager and Beach (1967) and melker (1972) who use the /" 

term "systematic developrrrent of instwction". 

It should be noted that the process is elsewhere %&times 

described as "instructional design" (~ag-ng and Briggs, 1974 ; 
I 

Kemp, 1971), as "curriculum developnt" '(Robinson, 1971; Taba, 

1962 ) and as "educational technology" (Ely and ' AECC mxkers' 1972) . 
These three terms aMJ. 0th s were n6t used by the investigator Q -- 

because they already have accepted It-teanings too narrcw to fully 

descr* the total process under consideration. There s&ms to 

n be a tendency for authors to label the process with terms extended 

frm their awn disciplines. - 

In the expression "systematic developnt,of instruction" the 

term "instruction" is used in a general sense representing all 

, '  
e l m t s  of a structured learning situation. This includes t h y  

learners, staff, materials and facilities as ye11 as the nature 
'LI 

of their interrelationships. Change in any e l m t  or relationship 

affects all the other e l m t s  and relationships and thereby 



changes the whole of the instruction (Davis, 1975). The 

developmt pr+ess may focus on the creation or modification 

of a concrete product, such as a book or' filmstrip, or a less 

tangible product, such as a questioning technique or selection 

criteria, but the total product is eventually instruction in 

its braodest sense. 

The term "developnt" enccsnpas;;es all activities in the process 
1 

s= 

of creating or modifying instruction. It ranges •’ram initial - 

' problem analysis through to introducing and mdtorinq the prduct. 

1 

"Systematic," describes a conceptual approach tmards d e v e l o ~ t  

and instruction in which p h e n m a  are interpreted in terms of 

the "cmplex interaction of the mdiv'idual e l m t s  of the 

system" -(Silvern, 1973, p.3). Application of this concept to 

the e l m t s  of instruction is briefly described above. When 

applied td the developwnt process, the concept has two aspects. , 
- ' 

First, developat takes into account the various elements and 

interactions of instruction as L l l  as considering the larger 

systems of which instruction is a part. Second, the developwnt 

process itself is viewed as a system; the procedures examined 

this study analyse the process in terms of its e l m t s  and 

their interrelationships. 



A co3-rmon application of the systems concept to, education is 
* 

to describe the developnt or instructional processes P 
'production process. S a w  form of raw 

material or "input" is processed and emerges as a product or 

"output" (Banathy, 1968; Stowe, 1973; Thqson, 1971). One 

type of interrelationship is the predictive function or "feed 

forward loop". The process is designed on the basis of a 

preliminary gathering and analysis of information which has been 
I 

fed into a sirnulatioh &el to determine, in advance, the likely 

results of alternative processes. In the social sciences such'as 

education, the simulation model is not necess&ily mathemakical 

but is usually saw other form of developed technology (Heinich, 

1970, p. 108). Once it is designed and in operation, the process 

can be dified on .the basis of another interrelationship - the 

evaluation and revision cycle or "feedback loop". The &rging ' 

'> 
product is compared to the desired standards and any shortcaning --- 
is used to Mify the pr-mess until standards are met (Baker and 

,'popham, 1970; Banathy, 1968)'. Althouc~h'the feedback function is 

the one most universally,mtioned in articles about systematic 

instruction or developwnt, it is 

mikes the initial contribution to 

function would lx reduced to mere 

the predictive function that 

quality; without 

trail and error. 

it the feedback 



The systems concept is not new; planning on the basis of all ' 

necessary hfomtion and revising of the basis of results are 

tine-honoured techniques. The recent emphasis on systemtic 

develovt is really a "formalization and procedural expression" 

the approach;which has always Seen taken by wise m tryinq 

solve their problems (Carter, 1969, p. 31). 

Instructional materids lend themselves to systematic developwnt 

because they are replicable, an essential characteristic for both 

prediction and revision. Ari examination of curriculum reforms 

during the 1960's revealed that projects providing fully developed 

mterials were the projects most likely to Grove instruction 

(Popham, 1969, p. 319). The relatively high learning obtained 

f ran many instructional films and much program-& learning is 
d 

probably due to the fact that such materials generally receive 

concise and careful planning; it is the quality of the developrent 

rather than the characterikics of the media which de-e their 

success (Twyford, 1971, p. 371). 

This factor was-also suggested by Ellson who studied twenty 

outstandingly successful reading programs. They were found to 

have only one distinguishing feature in c m n :  

... They were all carefully engineered ad rigid in 
their application. They had clearly-spelled-out plans 
for achinistering them, and they required the teachks 
and tutors to follmz those plans to the letter. 

(reported by Raspberry, 1974) 



After conducting the study, Ellson reflected on the possible 

reasons for this pttem. He concluded that it was the result 

of those advantages accruing •’ran division of labour. There are 

relatively few Lighly capable teachers who can succeed without 

direction. The problem is "hod to help ordinary teachers 

succeed in situations that regularly produce failure" (Raspberry, 

1974). Designing successful instruction is best done by the 

small nuther of people who are highly capable in the necessary 

activities; their product can then be repli&ted by the multitude 

of ordinary teachers: Ellson uses the analogy of music where 

there are few canpsers and many performers. The camposer has 

the tirrse and talent to create, and the perfonmxs have the n-rs 

and talent to reproduce the creation in a multitude of settings. 

Ellson suggests -@at attempts to further distinguish between the 

design role and the operating role in education muld be resisted 

by teachers and their unions because it would threaten theTr 
P - 

professional image (Faspberry, 1974). 

Centralizing developrent in the U.S. Navy training program is 

described by Scanland who cautions that ' 

... perhaps the military is the only setting in 
which such a decision could be made and have 
expectations of being carried out. 

The crnrent reliance on lccalized developwnt is described by 

Duf~uflolin' as a "cottage industry" which has becane a "Major deterrent" 
*.?I 

to improved prcgarn cpality(Armsey and Dahl, 1973, p. 14). 



Lack of systematic develo-t can cause the failure of an other- 

wise mritorious innovation. 

... the great bulk of research studies of nongrading, 
team teaching, and flexible scheduling undertaken thus 
far have yielded no significant results favoring these 
plans. This is not to say that an excellent rationale 
cannot be formulated for them.... 

Too often the assqtion seems to be that the adoption 
of new content, new organizational plans, new 
instructional media, or new designs for facilities and % 

buildings is, in itself, sufficient for instructional 
improvement. 

To date, implmtation of new organizational plans has 
been hasty apd superficial, with inadequate provisions 
for the total instructional system in tern of procedures, 
materials, media and required staff. 

4 
(Saettler, 1967, p. 136) 

-. 
Inadequate developnent of,a product not only directly affects 

instruction, but can also affect it indirectly. Much research is 

based on the result of sate develovt process. If the develop- 

m t  is inadequate, the research findings may in fact be invalid 

resulting in the unwarranted rejection or adoption of an idea. , 

Subsequent research or practice based on the results compounds 

the initial weakness (Borg, 1969, p. 7) . 

A distinction should be made between the application of the 

systems concept in the industrial and military fields and its 

application in 

by the f o m r  , 

education. Although the latter may be inspired 

it does not lend itself to the stardardization 



and consequent precision which characterizes the f o m r .  
0 

Of a l l  the procedures examined i n  t h i s  study, only the one 

proposed by Brooks (1973) attempts t o  include a m a t h ~ t i c a l l y -  

based predictive model. Effective design and modification of a 

system requires elernents which are "stable and rel iable t o  the 

extent tha t  the ef fec t  of a given modification can be predicted" 

' (Hodge, 1969, p. 187) . Hwaan beings do not mt these c r i t e r i a  

very well. 

G u r  success i n  dealing w i t h  things has led us t o  
apply these approaches t o  people. ~ccordingly,  w e  
are-currently e n m r e d  of the industrial  model for  
running our public schools. We have assumed tha t  the 
production of a student is  the s a w  basic problem as  
producing an a u t m b i l e .  We have sought the answers 
t o  effective learning in a study of inputs, systems, 
controls and organization and treated people as  things 
t o  be ml,ded, made, convinced, coerced, directed. We 
have overlooked the fac t  t h a t  a u t m b i l e s  don't  think, 
love, hate, read, write, paint or solve problems. " 

It would be a mistake t o  becane 'dnfatuated with the systems 

concept and a s s m  one were analyzing "a nice clean closed 

system" (Kraft and Latta, 1973, p.122). Merely fol lming the 

s ty le  of systematic d e v e l o v t  would in i t se l f  be inadequate. 

There must be sufficient f lexib i l i ty  and resources to  do the 

job properly ( h r ,  1969, p. 31) . Trained specialists capable 

of skill•’ully applying the technique are essential  (Kraft and 

Latta, 1973, p. 122). They w i l l  have t o  consider a vast area 

of h w l e d g e  and anticipate the effect  on and effect  of major 



systems other than the instruction which is their imnediate /' 
concern (Heinich, 1970, p. 106). This is particularly difficult 

because in t'le social sciences there is often insufficient 

knowledge -to guide judgement with the degree of precision 

available to the physical science technologies (Carter, 1969, 

... the designer of an instructional system has 
only very lwted reliable research data available 
to him and must therefore make pragmatic and 
intuitive design decisions. 

(Banathy, 1968, p. 17) 

In sumnary, systematic developwnt of instruction is a mthd 

of creating or n-difying instruction-which can optimize the 

result through prediction based on essential information and 

through improverrent based on evaluation a d  revision. It is 

not an exact technology since it deals with a multitude of 

corrq?lex variables, many of which c h o t  yet be quantified or 

predicted, but it has a better chance of .dealing with this 

problem than any other developwnt procedures (Carter, 1969, 

p. 30). 



Purpose of a Cmnprehensive General Procedure 

If systematic developat of instruction is in fact a 

"formalization and procedural expression" of a problem-solving 

approach (Carter, 1969, p. 3 1 ) ,  it would appear both possible 

and desirable to have the procedure formally expressed. Many 

such descriptions have appeared in the educational literature 

in recent years. The main elernents and relationships are 

usually represented by a graphic d e l  or list which is usually 

explained further in accompanying text. 

Unfortunately the format, tenninoloqy and content often differ 

considerably. Altlough sorne have undergone field evaluation and 

have been revised accordingly, and although most would appear to 

have M n  based in part on 'the author's om developnt experience, 

there is no authoritative guide to their usefulness in a general 

sense. Faced with such a wide choice, a &son inexperiencsld .in 

the field would have difficulty deciding which, if any, would be 

adequate for his purposes. 
G 

These purposes would likely be of two types. The first would be 

to use the procedure as a guide for planning and conducting the 

develomt press. This is particularly crucial to the person 



4 ., 

responsible for project m a g m t  since it assists him to 

anticipate possible problems, locate information gaps, predict 

the tine and resources needed, assign responsibilities,' schedule 

activities and review' progress (Alexander and Yelon, 1973, p. 35; 

Blanchard and Cmk, 1973, p. 83; Carter, 1969, p. 30; Kraft and 

Latta, 1973, p. 123). The second purpose would be facilitating 

ccamnrnication among those directly involved in developwnt as 

well as between the developers and those with whm they must 

discuss the process. With the variety of terminology in the 

field, it is obviously essential that members of the developnt 

team have a consistent and properly-understood language and 

conceptual rodel. 

Anyone who has been a &r of a design team can 
recall the difficulty in getting started. This is 
because each individual brings to the mting a 
different conception, a different mental mdel, of 
the nature of the task, its objectives, the way the 
members are to work tqether, and what each shall 
contribute ... if the team rakers have different 
backgrounds, they are also likely to bring different 
languages. 

(Alexander and Yelon, 1973, p. 37) 

Use of a diagram or list as a "visual work plan" (Blanchard 

and Cook, 1973, p. 83) becomes a cmmbn framework and focus 

for discussion. A simple, clear overview of the process is 

particularly essential for liaison with those outside the team 

such as administrators, teachers, school boards and parents. 



Whether o r  not a particular procedure is useful for  either of 

these purposes w i l l  depend on its external and internal  validity. 

As described i n  m r e  de ta i l  l a t e r  in this paper, external 

validi ty refers t o  the accuracy w i t h  which rea l i ty  is represented. 

In this case it is a function of content: does the procedure 

include all the  necessary elements and relationships? Internal 
" y 

validity refers t o  the effectiveness ofi.co&cation. In t h i s  

case it is a function of fombat and terminology: is the 

procedure quickly, and uniformly understood? 

A preliminary examination of many of the procedures reported 

indicates tha t  the  differences i n  format (flowcharts, lists, 

t h l i n e s ,  t ex t ,  etc.! and terminology, although perhaps 

deserving study, are not as c r i t i c a l  t o  the usefulness of a 

procedure as the content would be. The primary h p r t a n c e  of 

determining external validi ty before focussing on internal  validi ty 

has been stressed by Tuchm and Edwards (1973, p .70) .  

t 

Oliver reviewed a n&r of procedures for curriculum design, 

a tern he applied t o  the broad f ie ld  herein referred to  as 

systematic develo-t of instruction, and concluded t h a t  they 

appeared to be "over-simplistic and fragmented i n  the range of 

c r i t i c a l  events" dnich must logically m under the control 



of the developer, a si tuation which would not e t  improverrent 

of the current "crude technology" of d e v e l o ~ t .  

It seems abundantly evident that i f  the  general r igor 
and forecasting power of curriculum designs a r g t o  be 
improv&, the theor is t  must start with a study of the  
necessary and sufficient  events that  must be controlled 
by the designer before he can proceed to develop 
techniques for  assuring the i r  s&tic meaning. In 
short,  the key question a t  t h i ~ ~ s t a g e  the developent 
of the curriculum f ie ld  is not "How oug ?? t curricular 
events to & identified, described, analyzed and 
ordered?" but "What curricular e v ' t s  ought t o  be - 
identified, described, analyzed and ordered?" 

(Oliver, 1970, p. 21)  

He suggests tha t  s m  type of conseptual structure is needed t o  

identify tke "c r i t i ca l  dependent and independent events" with 

which the designer m u s t  deal, thereby describing h a t  the designer 

should do, and proposes three general categories. The f i r s t  i s  

the demand for education, the second is the capability needed t o  

m e t  that  demand (such as the people, materials and organization 

comprising an instructional system), and the th i rd  is the method 

for i m p l m t i n g  the  capability so as  t o  rwet the demand (Oliver, 

1970, p. 2 1  and p. 2 3 ) .  

A preliminaq 

tha t  there is 

examination of 

a considerable 

contentdescribed. Although 

m y  proposed procedures indicates 
* 

consensw.amng authors on the 

differences are a t  times very 

pronounced, they appear to be matters of emphasis, scope o r  

deta i l .  An act iv i ty  included by many authors m y  be omitted 



by a particular author, but not because of a dispute. There 

appear to be no conflicting opinions abut content, no 

criticism by an author of the procedures suggested by others; 

There seems to k a tendency for many authors to concentrate 

on a  articular activitv or arom of activities and to ianore 

or 1uri-p under a general heading all other activities. Those 

working in the field of psychology often tend to concentrate 

P - : ,'. on the type of learning and the stimulus-response-reinforcement a :  

patterns. Trainers emph&ize job analysis and alternatives to 

training. Those addressing class~w 't'eachers deal with day-to- 
C <.. ,, '- 

day practices. --a specialists elahowte on the selection, 
4* %.. 
ys 

design or use of instructional rntes=~@~ Managers emphasize 
t g -  

i project planning and control. 

J 

Conteqt differences therefore appear to be matters of omission, 

not conflict, and this suggests that the content proposed could 

be organized into categories for eventual synthesis and validation, 

The mere existence of such a diversity of proposed conteqt appears 

to be prima facie evidence that m y ,  if not all, of the procedures -- 
? .  would be inadequate as a general description of the process and 

could not provide useful guidance to a novice, nor supply a basis 

for validation or an accepted terminology. e 

l 



lilethcd of the Studv 

Since the 'study was largely of an exploratory 

necessary to begin ~iith only a general method 

refine it as events progressed., 

hature, it was 

in mind and' then to 

Procedures were select& for examination on the basis of two criteria: 

being sufficiently catprehensive to include mst of the developrent 
1 

process, & Seifiq- specific enough to pennit analysis and to be a 

useable guide in .practical applications. These criteria were at 

applied very lmsely in order to assemble a large universe! of 

1-. pr&ures for further consideration. %is led to initial acceptance 
\ 

of procedures ~Jhich later c m  to be regarded as t m  theoretical and 

abstract for the intended use. For example, ~yler's principles 

proved to be too general and were not included in t5e second . <. 
classification, even though they are important ideas and can be 

used as the basis for sufficiently specific procedures. Similarly 

the initial selection included specialized prOCBdures which later 

proved too limited in scop, such as the procedure for designing 

instructional d i a  suggested by Briggs and others (1966). 

ca' 

As &be study progress&, the W e  criteria were interpreted mre 

restrictively, an3 procedures appearing t m  vague or t m  limited 

were rejected. ?- -;..ide range remained, however, on the grounds that . 

diversity 9ia.s desir&le in a study of this type. Selection was 
- 

largely a su";jectiw decision, witbout screening such as examining 



Ew author's crederltials or the procedure's history. Procedures 

based on particulsr projects were included as well as generalized 

ones. Tne procdure might be explicitly set out in a graphic 

&el or emkdded i~ text or both; it might emphasize one type of 

prduct rather E- a broad approach; it might be derived frm a 

particular setting such as military or industrial training or 

public schools; it wght, in effect, he a w s t  &ything as long 

as it contained a clear description of (and, generally, rationale 

for) a major part of the  developrent process. 

search for t5ese prOCBdures was extensive, but it cannot be - + - 
k' 

4escrW as &wasti-.-ie ; t%e investigator made m a x b m  use of the 

resources available including mks, afticles and workshops, as 

. . 
; ~ l l  as ob-9 working dozments frm s m  projects and 

7fisiting s m  research and developnt laboratories, On this 

%is the pr0cw&zres selected are probably representative of the 

Zic classification systerr, -was inspired by Twelker (1972). This 

;.,as E?e onl-1 skilar st-&-7 found, although it is likely that most 

95 -2 r~rccdures ;ere derived fran others, and two are specifically 

5esciked as S;T~~,CS~S (Carter, 1969; Scanland, 1974) which suggests 

?at L-ifo& =L&-'sLs :?a xc".Jr&. 
A 



-' 

After examining a n* of graphic n-cdels depict"ing the developnent 

. process, Twelker created a classification system of nine categories. 

Five rnodels were analyzed using this method. The investigator 

concluded that Tidelker's results indicated same of his categories 

were too broad and frm-them developed an enlarged classification 
6 

system of fifteen categories. 

Sixty-one procedures were analyzed using the fifteen categories 

and the results recorded and totalled on tally sheets. Results 

of this first classification suggested that some procedures were 

either too vague for analysis or too limited in scope (not 

represented in at least half the categories). ?t\renty procedures 

were rejected. 

It was decided to consolidate saw of the categories to provide 

a better fit between the classification system and the procedures. 

Ten additional procedures had been selected following the first 

classification d i n g  a total of fifty-one to be analyzed using the 

revised categories. Results were recorded and totalled on tally 

sheets. It was decided that a clear and consistent pattern had 
Lj 

energed and no further dification of the categories w a s  done. 

puring the analysis and .tallying, it bacame apparent that the 

type of examples or details muld often vary widely within a - 
'particular category. For example, using the categories "student 



kalysis" might appear in three procedures, but a closer , 
c 

examination would reveal that one was referring to pre-design / 
1 

assessment of mtivation or reading level, the second was referring 

to pre-testing for advanced or rerrredial placmt, and the third 

was referring to recruitxent.and screening. There appeared. to be 

a widespread pattern of aqreent at a general level but diversity 

(not disagreawnt) at a specific level. As with the general 

procedures, differences appeared solely due to cnnission rather 

than conflicting opinions. 

This suggested that a further analysis and description of details 
- 

would be useful to anyone who wafnted to fully understand the 

categories' breadth or who was intending to use the assembled 
t 

information in any way., A s e  of the details within each 

category, synthesized but with indication of source, was 

prepared as a logical extension of the study. 

There was a problem in determining how much detail could be 

dealt with in a study of this kin= It must be stressed that 

the study's intent is an overview of the developwnt process in 

terms of its major elmts. Many professional specialties 

contribute their exprtise to the development of instruction, and 

it is not the purpose of this study to investigate or describe the 

.details of any particular field. The study does not try to go 



beyond the needs or abilities of a generalist 'who is responsible 

for planning and conducting the developmt process or who is 

attempting to describe the basic elements of the process. Details 

are included only for the purpose of drawing attention to necessary 

information and expertise. 

The study is limited to hn examination of the procedures selected. 

Although the study entailed a search of the literature which 

included many descriptions of specific elements of the total 

process, there have not been examined or reported. 

The study is not an attempt to establish the validity of any 

particulttr procedure or el-t of a procedure. 



Chapter I1 

CIASSIF'ICATION 

Preliminary Classification Attempts 

In the early stages of the study, several ways of analysing the 

procedures were explored during dl-scale trials. Initial 

attempts focussed on the use of a procedure which appeared s ~ m  

"typical" and attqting to fit into it the other procedures. It 

appeared that none of the procedures available was sufficiently 

ccanprehensive yet detailed enough to accomnodate all the others. 

It was also observed that translating a procedure frm one f o m t  

or temtinolqy into another psed little difficulty, with one 

m'ception. Detailed flow diagrams proved to be unsatisfactory as 

organizing outlines due to tho characteristics: Their use of 

boxes to rigidly define and separate activities, and their use of 

arrows to show dynamic interrelationships. Grouping activities 

within boxes made it ~ s s i b l e  to allow for variations without the 

use of ccrmplex averlay techniques, and did not provide a workable 

way of compariiig and totalling results. There was also reason to 

anticipate saw user resistance, as descriked with an unccarcfortable 

degree of tongue-in-cheek truth in one of Professor Fingleneyer's 

Irrefutable Laws of Media: 

A n  instructional model increases in accuracy relative to the 
ratio of arrms to boxes and, conversely, will be mre 
ignored because of its apparent canplexity. 

(Ananyrrous, Audiovisual Instruction, January, 1973) 



- Flow diagram arrows depicted the flow of information and the 
sequence of events. Examinations of procedures in all fomts 

indicated saw manner of depicting sequence, either by diagram ' 

arrms or by nmkring or both. Authors were apparently in 

general agremt on the overall sequence which could be briefly 

described as problem analysis, information gathering and analysis, 

design of prototyp , evaluation and revision, and implementation. 

They were also in general agrmnt that there were no watertight 

cmprtments between activities, that m y  occurred concurrently, 

and that developers would find it necessary to mve.back and 

forth as the project progressed due to initial information gaps. 

Events do not occur in isolation, as might be suggested by the 

precise boxes around each activity, and the multitude of arrows 

were intended to stress this. 

Because of $he need to work at a fairly general level, it was 

decided that the classification system must be a list (thereby 

permitting flexibility and siqle tallying) which is based on the 

type of activity rather than its sequence; the placerent of an 

activity in the list would indicate general sequence to the 

extent possible in such a simplification. 



Twelker's Classification Method 

An extensive search of the literature turned up only one study 

specifically intended to suggest a classification system and to 

analyse and report several procedures using that system (Welker, 

1972). Three categories of m e l s  were developed by O'Hanlon 

(1973) to describe the curriculum developent process, but they 
a? 

are general s m i e s  of conceptual approaches--management, 

systematic and open-access--rather than an examination in specific 

terms. The procedures used for two different projects are grouped 

under a general procedure by Carter (1969). The procedure 

reported by Scanland (1974) is based on an analysis and synthesis 

of the four procedys used in the branches of the U.S. military, 
6 

but the process of 'analysis and synthesis is not described, only 

its outcaw. 
t 
* 

7 

Twelker reviews five rmiels, each a systems approach, which 

graphically describe the developrent process. Each has been 

'successfully used to develop instruction in regular operational 

settings. 

1. ~eaching Research Systems Approach 
2. Michigan State University Instructional Systems 

Developnt Model 
3. Systems Approach for Education Model 
4. Project-MImlWA Instructional Systems Design W e 1  
5. Banathy Instructional Developwnt System &lode1 



Of these five mdels, four were developed for college .or school 

use, and, the fifth--Project MINERVA--was designed for militw 

training. melker analyses them using pi organising outline which 

he describes as a sixth mxlel, and which has itself been used for 

projects (Twelker, 1972, p. 11). Nine categories are used, each 

'illustrated by-sane appropriate details. 

Table I 

Twelers's Organising Outline 

Stages Categories 

I : Def ine . Identify Problem 

Analyze Setting 

Organize Management 

11: Develop Identify Objectives 

Specify Methods 

Construct Pmtotypes 

111: Evaluate Test Prototype 

Analyze Results 

Details 

Assess Needs 
Establish Priorities " 
State Problems' 

Audience 
Conditions 
Relevant Resources 

Tasks 
Pespnsibilities 
Time Lines 

Learning 
Instruction 
Media 

mstructional Materials 
Evaluation Materials 

Conduct Tryouts 
Collect Evaluation Data 

Ob j ec tives 
mthods I 

Evaluation Techniques 

Review 
Decide 
Act 



Having set out his categories, melker briefly describes each 

in his own terms (in effect a deqcription of his own model) and 

then lists for each category the individual steps taken from 

each of the five d e l s  or, where appropriate, notes the absence 

of the step in.a particular roodel. His conclusion is not an 

attempt at synthesis or evaluation: 

Which &el best fits the reader's needs may well 
depend on the particular emphasis desired. ... However, 
it should be clear frm the brief romparison given above 
that all five of the models are addressing the same task 
(developing instruction) in similar ways, but with 
different descriptions and language. 

A critical examination of the results of Welker's classification 

reveals that the "particular emphasis'.' is very marked in places. 

Sane d e l s  do not include any activities in certain categories, 

~Jkile other categories appear to be so broad that they inclydei 

as many as eight steps fr& a particular model. Even when 

different d e l s  each have a step within a particular category, 

the steps may be sawwhat different. 

Twelker organizes the categories in a general sequence wbich 

fits that described earlier. Each category will be briefly 

reviewed here in the s-equence outlined. 

In the category "Identification of the Problem", SAFE has 

eight separate steps while the other four only list one each 

and those differ •’ram general to specific activities. 



"Analyze Setting" illustrates the diversity of specific 

activities which can be suggested under the sane category. 

Teaching &search specifies three steps : identifying 'the 

learner population, collecting relevant course material, and 

analysing instructional content. SAFE only suggests that 

constraints be determined. Michigan State offers a vague 

"gather input data". Twelker mentions the need to determine 

characteristics of school and camunity resources which may 

relate to the problem. 

"Organize Management" is a forceful illustration of how s m  

e e l s  may a s s m  certain steps to be understood. Although 

melker, outlining three broad "crucial things which must be 

examined here:' adds that "without f o m l  organization developwnt 

efforts typically fail", it is notemrthy that three of the five 

rr&els do not specify any activity of this kind. of the other. 

two, Teaching Research includes the selection of support staff 

and determination of managemnt controls and SAFE is represented 

by a step which, in the investigator's interpretation, is 

misplaced and should refer to nanagement of the instruction. 



.''Identify Objectives" is equally represented in fairly 

uniform terms. Teaching Research differentiates between 
9 

terminal and enabling objectives, and only Michigan State 

specifies entry objectives. 

- 
"Specify Methods" appears to be a very broad category 

including frm two to five mjor activities fr& each model, 

A difference in the manner of perception is noted here. 

Teaching Research and Banathy both approach the matter from 

a psychology-oriented viewpoint with considerable emphasis 

on analysing the type of learning required and choosing 

appropriate activities and sequences. By cdntrast, SAFE 

concentrates on "managemnt/operations plans" and cost-benefit 

analysis.. Although a broad category which suggests the 

possibility for subdividing it, the differences appear to 

be based on the conceptual approach used and therefore, 

while not functionally mutually exclusive, make distinction 

into separate elemnts extrely difficult. 

- 

"Construct Prototypes" varies from four distinct steps for 

Teaching Research to none at all for SAFE. The pj%mry reason 
4 

for this disparity is that Teaching Research's steps include 
i 

the first level of evaluation/revision--a technical and 

cmtmnication review of its materials to ensure accuracy and 

clarity prior to field testing. Performance tests are developed 



at this pint by four of the five, but only Michigan State 
I 

actually states 'the need to prepare for formative evaluation 

activities. 

"Test Prototypes" groups together safe activities which do 

not belong exclusively in this category, in that Banathy is 

described as perfonring "system training" and "install" steps?. 

These are actually shown on Banathy ' s model to precede a field 

test (or any other implementation) and seem related to Michigan 

State's preparation for evaluation. In general all five mzdels 

and Twelker describe the s m  type of formative evaluation to 

the stage where data are obtained. MINERVA is unique in 

including a follm-up of graduates on the job. 

"Analyze Results" suggests an activity distinctly separate frm 

the prototype testing, as if the data were gathered previously 

and is only now analysed and interpreted. Twelker's placerrent of 

some steps in this category is open to question. For example, 

Michigan State's "administer and analyze tests" is placed here, 

whereas MINERVA's "administer (and analyze) tests" is placed in 

the previous category. SAFE'S activity here is "implied in 

previous step " . 



The f indl category, " &plmt/Recycle" , has unif o m  steps 

from each mdel but only ones involved in recycling--that is, 

revising the prototype to improve its performance. Th-elker 

points out that at some pint the decision must be made to 
I' 

stop recycling and to implement, but the d e l s  do not specify 

- this. Other than Banathy's steps for "system training" and 

"install" and S X E ' s  general references to operations planning, 

none of which are included here by Twelker, the rnodels make no 

mntion of any steps to facilitate implemntation. 

Twelker does not suggest any subsequent activities once the 

prototype has been sufficiently recycled to the point where it 

is ready for iqlementation. The steps for installation mentioned 

above and MINERVA's step for following up graduates are the only 

activities described and they are placed within other categories. 

One mst question Twelker's judgmt on this matter. An 

examination of Banathy ' s  k e l  clearly indicates that he includes 

an "implerrentation and quality control" function which can be 

quite separate from field testing. 

In sumwry, Twelker's mdel appears to provide a reasonably 

useful classification system with a few reservations. It 

dmnstrates that prmdures which appear different are in fact 



very similar in sequence and content and can be analysed, and;, 
7 

compared under a general classification system of broad 
t 

I 

categories. The differences noted were essentially csnissions 

by any one &el of activities proposed by the others, which 

' rindicates that none of the &els studied is an adequate 

general. procedure, although each my be satisfactory for a 

particular situation. The question is th& whether Twelker's 

own &el--his organizing outline, as he calls it--is sufficient. 

The investigator concluded that although it m' the best 

classification system found so far, it could be improved based 

on the difficulties found in the preceding analysis and on the 

preliminary attempts at classification which had revealed a ,-J 

-a 

considerable range of proposed activities. 



First Classification: Categories 

Pesults of the preliminary classification attqts combined with 

the review of Twelker ' s work indicated that the' categories chosen' 

should be fairly cmprehensive yet also quite distinct. The 

f ollming outline was adopted for the first classification : 
1 ' ., 

Table I1 

Categories Used in First Classification 

S tqe Catego- 

&?ministration Identify Problem; Plan ~oluti'on 

Obtain and Organize Resources 

Supervise Progress 

-Azalysis/Desip Andlyse Setting 

Analyse Task 

Define and Organise Learning 
Objectives 

Select Learning kthods 
* 

Prepare for Evaluation 

Prepare for Implermkation 

Construct Prototype 

Field Test 

kmlysis and Revision 

Start-up and Dissemination 

Oprational Support 

Xmiitor Program 
. . 



Fifteen categories are designed carpred to the nine used 

by TWelker. One of the categories, "Analysis and Revision", 

ccanbines two of Twelker's. Seven are entirely new. The 

rationale for adopting a mre detailed system is the belief 

that a general procedure must interpret the developat process 

in the broadest terms so as to comfortably include all procedures. 

It is also necessary to mtion all key activities for the 

benefit of those unfamiliar with the process. ~canland'descrMs 

this 

m t  

approach during the developwnt of a joint servicks develop- 

The important thing k...the thoroughness with which 
the process is described by the d e l ,  and it is the 
concensus of the camittee that nothing should be 
left to the assumption that it is too obvious to be 
addressed. 

(1974, p. 3) 

A brief description of each category will-provide an illustration 

of the investigator's interpretation of each category. 

"Identify Problem; Plan Solution" is taken directly frm Twelker 

with an additional range of rreaning. SceTle stimulus starts the 

development process in mtion. It could be detection of a 

possible performance deficiency, it could be the need to reduce 

costs or adapt to new circumstances, or it could take the form 

of an a&inistrator's desire to enhance career potential or a 

publisher's search for profitable prducts or many other types 

of irrrpetus. Before the developrent process can proceed further, 



its objectives m t  be clarified and confinwd and its choice 

justified. At'this stage the activities axe centered on adminis- 

trative functions; instruction is seen as being only one possible 

solution to a problem. (Geis, 1970; Mager &Pipe, 1970) 
3 

"Obtain and Organize Resources" is the planning stage of project 

-ag&t. The resources needed to conduct the developrent 

process must be estimated and a budget prepared for those which 

are not already available under existing budgets. Those available 

already must be obtained through receiving authorization for their 

use; this would include facilities, equipment and staff, At this 

stage it is also necessary to obtain the authority required to 

perform the job; sanction from senior levels of pawer is often 

essential when dealing wit,!,! other organizations. After obtaining 

the resources, it is necessary to ~semble them (purchase, hire, 

etc.) and assign responsibilities and functions. Scheduling of 

activities should be Fe;font& at this stage. 

"Supervise Progress" is not s&cifically stated by melker, but 

can be inferred from the fact that he plans for control procedures. 

By applying the systems concept to the developrent project itself, 

it is apparent that performance of project elents must be 

monitored and any difficulties identified and corrected. When 

staff are hired, for example, it is a predictive activity; by 

monitoring their output and taking corrective action, feedback/ 

revision is conducted. 



"Analyse Setting" is essentially the s m  category as 

Twelker's. It includes pre-design assessrent of potential 

learners, pre-instruction assessmat of learners, and pre-design 

analysis of the resources and constraints likely to affect the 

instruction and, to the extent not already determined, the 

developent itself. 

"Analyse Task" is a new category split off frdn Wlker's 

"rdentify Objectives". This includes an investigation of the 

type of performance for which the learner is being instructed. 

This may be a job, a subsequent level of learning, or general 

life activities. The intent is to determine this information 

from source data to ensure its validity. This is mst easily 

done when the performance can be clearly identified such as a 

particular job or subsequent instruction. W s  also includes an 

assessrent of alternative mthods of achieving performance details 

(to the extent not already done in "Identify Problem; Plan Solution"), 

of the conditions under which the task is or should be done, of the 

standards required, and of the priority to be placed on each type 

of performance. In effect, the general problem examined in the 

first category is now being studied in ex t rm detail and similar 

types of decisions are being made on each item*as have already been 

made on a general level. 



In the category "Define and Organize Learning Objectives" the 

information obtained through task analysis is stated in  a form 

suitable for instructional design decisions, then organized t o  

plan the sequence of learning. This category follows closely 

the writings of Nager (1962) ,  ~agng (1970) and Briggs (1970). 

"Select Learning Methods" involves such act ivi t ies  as choosing 

subject content to i l lustrate  a concept, specifying stimulus- 

responsWreinforcement patterns, choosing the ccmmmicatiori 

channels t o  be used (teachers, tutors, media, observation, e tc . )  , 

describing the fac i l i t ies  and e q u i p n t  , planning the Gaganent  

the instruction use, individual versus group activity, 

methods and frequency of student evaluation) and the like. It is 

a wide category and is a t  the heart of the entire developwnt 

process. It was very tempting to sp l i t  it into a n m h r  of categories 

such as those suggested by the activit ies l is ted above, but since the 

activit ies are so closely interrelated it seerned adequate t o  group 

them and to  rely on a description of the category to point out these 

rmin activit ies.  
/ 

"Prepare for Evaluation" was created as a distinct  category 

because it is a responsibility of the developer t o  arrange for 

f o m t i v e  evaluation in sane form (if  it is t o  be done a t  a l l ) .  

The developer is the one who reqyires the information about the 

product's perfonrance and must prepare in advance for a collection 



of data. In TWelker's study only Michigan State University 

included a step of this kind. The other responsibility of the 

developer is to facilitate the implementation of the product in 
# 

a field test situation: Banathy included a "systems training" 

step in relation to "systems training". If the developer has 

designed the product on the assumption that certain facilities, 

equipt and staff behavior were required, he must ensure that 

they are met to make the evaluation valid. 

"Prepare for Implementation" allows for the developer who wants 

to facilitate the successful introduction of his product. Of 

the mdels reviewed by Twelker , only ~anathy includes a "systems 

training" and "install" activity, but a reading of other 

procedures indicated that this category was needed to include 

many activities designed to encourage or assist implmtation. 

"Construct Prototype" includes all production activities which 

are based on the types of learning activities and rnethcds, as 

well as the materials needed for evaluation and implmtation, 

earlier prescribed. This category also includes selection of 

prototype cmpnents when they are already available. 
- 

"Field Test" includes any type of formative evaluation, •’ran 

critical reviews through small scale testing to an actual field 

test in an operational setting. The type of activity described 



here would encanpass various levels of evaluation such as those 

just mntioned as well as observations about factors to observe 

and EMS of gathering data. 

After noting how Twelker's category "Analysis" tended to blur 

into the preceding "Test Prototype" and the follming "Irnpimnt/ 

Recycle", it was decided to carbine the analysis and revision 

functions since they were so closely related. In this category ; 

of "Analysis and Revision", the information gathered previously is 

examined to detect flaws in the prototype and suggest which of 

the previously-performed activities needed to be repeated in order 

to improve the product. If further changes are not justified, 

the prduct is either abandoned or implerrented depending on how 

satisfactory it now is. 

"Start-up and Dissemination" puts into practice the plans prepared 

earlier to encourage and/or facilitate implementation. The reason 

for including the developer's possible role in this function is 

described earlier. 

"Operational Support" assures that s m  developers will be in a 

position where •’ran tire to time they must provide maintenance 

services to their product's users. This could include continued 

in-service training, replacement of consurd materials, and a 

d e s t  degree of customizing services when needed. 



Finally, the developer may wish to "Monitor Program" to ensure 

that it is being used as planned, that it is prducing the results 

it should (particularly important when students do not proceed 

irmediately to the task they are being prepared for), and that 

there have been no changes in the task, situation, students, or 

problem and no new developents which make the prduct sufficiently 

obsolete to warrant cancellation or revision. Although these 

activities may not he performed by the sa& person or group who did 

the developrent, they are nonetheless part of the developnt 

process. Any indication that performance could be substantially 

improved or that it has becare unneccessaq is the stimulus which 

completes the cycle and leads again to the first category of problem 

identification. 



F i r s t  Classification: C m t  on Methcds 

Worksheets with sixteen columns were made up. Fifteen columns 

were for the categories, and one was for the procedure's author 

or name. Sixty-one procedures selected frcnn the l i terature and 
* 

other sources were analysed and classified by making an entry 

i n  the appropriate column next to  the procedure's name. Where 

possibly, brief notations were used instead of checks or other 

ks i n  order t o  permit review of each category for patterns 

tencj or differences. Wherever possible, a l l  available 

4 
fran th& author's c q l e t e  text was used to  determine 

ecise wanings. S a w  procedures included act ivi t ies  which 

ly vaguely defined and it necessary to  enter a notation 

as "general only". This proved very camon in the categories 

"1d+tify Problem", "Analyse Task" and "Define and Organize  earning 

It was found that the activity "Construct Prototype" was omitted 

as such in  m y  procedures, but was clearly inferred by the 

activit ies under "Select Lean~L~g  Methods". When a procedure 

leapt from prescribing materials t o  be designed through to the 

testing of those mte r i a l s ,  it seered obvious that a construction 

activity w a s  implied. 



The activities in "Field Test" and "Ana ? ysis and Revision" were 

always treated as a linked pair and often described under a 

single heading. Another frequent trea-tment of the revision 

activity was depicting it as a feedback arrow in flm diagrams. 

As noted in the review of melker's study, a procedure might 

include only one of several possible activities which could fit 

into a category. This happened throughout the first classification, 

particularly in the category "Analyse Setting" where a very 

LY definite pat e could bs seen by reviewing the notations. Some 

procedures referred only to pre-design assessment of students, 

others to pre-instruction selection or advanced placmnt, and 

others to resources and/or constraints. It became apparent that 

a sufficient difference existed, both functionally and quantita- 

tively, to warrant two categories. 

As noted earlier, this first classification indicated a need to 

abandon sol.ne of the prccedures which were too vague or too 

specialized as well as a need to modify the categories. 



First Classification: Results 

Table I11 

First Classification: Frequency of Activities, 
by Category, of Sixty-one Procedures for 
the Systematic Developent of Instructibn 

:A Stage Category No. - 9 - 

Administration Identify Problem; Plan 
Solution 3 7 6 1 

Obtain and 
Organize Resources 16 2 6 

Supervise Progress 

Analyse Setting 4 8 7 9 
- 
Analyse Task 45 7 4 

Define and Organize 
Learning Objectives 4 9 80 

Select Learning Methods 58 9 5 

Prepare for Evaluation 2 4 39 

Prepare for Inplenaentation 2 9 4 8 

Construct Prototype 50 8 2 

Evaluation/Revision Field Test 53 8 7 

Analysis and Revision 5 3 8 7 

Implementation Start-up & Dissemination 22 36 

Operational Support 4 7 

MQnitor Program 20 3 3 



In general the categories appeared to provide a fairly good "fit" 

with the procedues seiected. However it seemed that a few categories 

with very low totals had not appeared significantly different to 

enough authors to warrant their continued use in the study. It also 

appeared desirable to re-examine the procedures being analysed since '\ 

s m  had proven difficult to classify due to their vagueness, or had 

proven so lirdted in scope that they occurred only in a few categories 

and thus tended to distort the results. As described elsewhere, 

twenty procedures were rejected following this review. ~ppend ix  "C" 

lists them and their sources. 

In addition, four categories were merged with others and one was . , 

split into two new categories for a revised total of twelve categories 

which, it was hoped, mud provide a better "fit" with the procedures 

in the second classification. 

The first two to be mrged were "Obtain and Organize Resources" and 

"Supervise Progress" which were jointly renamed "Project Management". 

The "Analyse Setting" category was split into two new categories, 

,I" "Analyse Students" and "Analyse Situation", after a supplementary 

tally of specific details indicated that 27 procedures dealt with 

student assessrent of various kinds, 30 focussed on analysis of 

resources or constraints or both, and 4 were general cqwnts. This 
7 

s d  a sufficiently strong basis for creating two separate categories. 



-%- 

The category "Analyse Task" also had a distinct pattern, but 

the two types of activities specified were not different in 

function, only in degree. Only 16 procedures specified use of 

source data or other reliable indicators of relevance, while 

29 made general staterrtents such as "determine goals". There 

seerred to be no need for separate categories. 

I 
It became apparent during classification that the two categories 

"Prepare for Irriplementation" and "Start-up and Dissemination" 

duplicated each other. Although one referred to planning and the 

other to action, procedures would describe either plan or action 

and thereby imply what they mitt&. It seemed advisable to 

consolidate these two into one category, "Implmtation". 

For similar reasons it was decided to merge "Field Test" with 

"Analysis and &ision" to form a new category "Evaluation and 

Revision". There was no difference whatsoever between the 

frequency of the two categories; if a procedure mtioned one 

it also mtioned the other. This n m  grouped into one category 

a potentially wide range of activities which could readily occur 

at different places, different tines and through different people. 

However the activities appeared to be so unified, so lcgical in 

their interrelationship, that it would be unnecessary to state 

them separately at the level of a category; this could be done 

when stating details. 



Finally, it was obvious that  "Operational Support" did not enjoy 

sufficient  m t i o n  to  just ify a separate category. It was merged 

w i t h  "Monitor Program" t o  form a ccPnbined new cahqory of 

"Maintenance and . ' h i t o r ing  " which would include all ac t iv i t i es  

of the developent prccess which occurred a f t e r  the product had 

been implarented in its f ina l  form. It should be noted that  i n  

saw of the procedures, the authors did not expect the user t o  
4 

have the chance for a f i e ld  t e s t  prior to  full-scale implmntation.  

In these circumstances (usually a one-shot workshop o r  a year-long 

class)  the f i r s t  inpimentation served as  a form of f i e ld  t e s t ;  it 

was a d i f f i cu l t  distinction to  make. 

In s u l l ~ n a ~ y ,  w h a t  emerged •’ran the f i r s t  classif icat ion was a 

Yeduced list of procedures and a revised s e t  of categories which 

muld be used for  Lye second classification. 



Secord Classification: Categories ~ 

Following the first classification results, a new set of categories 

w i t ,  slightly rrdified titles was developed. For the purpose of 

reference each category was n e e d ;  this was not intended to 

necessarily suggest a sequence, since there are no watertight 

a m p z ~ t s  and design activities flw from one category to 
G 

another and back as circumstances dictate. 

Table 

Cateeories Used in Second Cla~sifica~ion 

Stage Category 

Val idat ion 

3 
,@eratior, 

Problem Analysis 

Project Managemnt 

Task Analysis 

Student Analysis 

Situation Analysis 

LRarning Objectives Analysis 

14ethcds Selection 

Prototype Production 

Preparation for Evaluatiofi, 
1 
3 

& 
Evaluation and Revision ./ 

Ikplawntation 

Xaintenance and Monitoring 



Pdditional searches of the literature between the end of the 

first classification and beginning of the second resulted in 

the selection of &tional ten procedures. These bere 

casnbined with the forty-one retained frm the first for a 

total of fifty-one procedures analysed and classified using 

the modified categories. 

The mthcds used were the s e  as those reported for the first 

classification. 
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Second Classification: Results 

Table V 

Second Classification: Frequency of Activities, 
- by Category, of Fifty-one ~roceduyes for 
the Systematic Developent of' Instruction 

Category 

Administration : 
1 .  

1. 

Design : 

Validation: 

Operation : 

Problem Analysis 

Project Management 

Task Analysis 

Student Analysis 

Situation Analysis 

Learning Objectives 
Analysis 

Methcds Selection 

Prototype Production - 

i 

No. - 

24 

18 

37 

3 2 

2 1 

4 8 

59 

46 

Preparation for Ev4tion 20 ' 3 9  
1 ,f' / 

Evaluation and Revi&n 45 88 

Maintenance & Mnitoring '24 47 

The revised categories provided a better fit with the procedures 

under examination. A ccanparison of the forty-one originals and 

the ten new procedures did not indicate any differences which 

might affect the result, so the improvement appears due in park 

to more stringent'selection of procedures and in part due to the 

categories. 



The pattern of results is very striking but not surprising, 

as discussed later in the Conclusions. The most frequently- 

~ntioned categories are the three in the Design stage and the 

"Evaluation and Revision". . Although "Task Analysis" is also 

c m n l y  mtioned, it should be observed that this category 

continued to combine two types of statmnts: specific analysis 

of a Gsk in terms of using the performance learned, and general 

analysis of such abstract phrases as "broad educational goals" 
* 

or "learning needs". There appeared to be a definite distinction 

between procedures which were job-oriented, such as those derived 
.J 

fram military or industrial settings, and those which followed 

traditional curriculum design techniques. 
J 

As for the other'categories, it is difficult to explain an 
i 

author's reason fbr cmitting activities in certain categories, 

although saw possibilities are mentioned in the Conclusions. 

In none of the procedures studied did an author suggest that 

a particular activity was being deliberately mitt&. No 

author criticized the inclusion of a particular activity by 

another. ScaTu3 activities could be inferred by the presence of 

others, but the investigator was loathe to do this; for example, 

a procedure which includes evaluation would logically appear to 

presuppose a preparatory activity. Surely no procedure is 

envisioned as not requiring type of managerrrent, but this 

could not be safely inferred by the investigator. 



There appeared to be no grounds for further revision of the .. 
categories or reconsideration of the procedures selected. The 

study's stated purpose w+s to perform a preliminary task analysis 

of thedeveloper's role by analysing a wide range of procedures, 

classifying them, and reporting on any conflicting opinions or 

areas of unanimity. This had been done to the investigator's 
- 

satisfaction. 

However the study had clearly revealed that within each category 

there might be a wide variety of specific activities suggested. 

A review of each category indicated that differences once again 

appeared to be matters of mission rather than opinion. 

It was decided to examine the details in each category and to 

provide a sumnary of the various activities suggested. This 

muld provide a clear illustration of the nature of each category, 

the details of each procedure and the potential scope for 

further refinement and elaboration of a general procedure. 

This was done through initial reference to the notations on the 

tally sheets and subsequent re-examination of the procedures. 



Chapter I11 

S W I A R Y  OF THE ACTIVITIES MENTIONED WITHIN EACH CATEK;ORY 

In this section frequent references to individual procedures 

are made. To avoid cluttering the text with a heavy concentra- 

tion of formal citations, the procedures are referred to by a 

single reference name; in the case of a procedure with several 

authors, the nam of the first is used. The procedur s are listed 7 
alphabetically in Appendix A with full details of their sources. 

Category 1: Problem Analysis 
-i= 

Twenty-one (47%) of the procedures included this activity in one 

forin or another. A composite of the ideas suggested would indicate 

five main activities: 

1. 

2. 

3. 

4. 

5. 

Several 

A stimulus initiates action. 

The situation is analyzed, the probl identified. 9 
Alternative solutions are considered; instructi,ori is 

only one of several types of solutions. 

Feasibility and priorities are considered. 

Problem, proposed solution strategy, objectives and 

rationale are stated. 

authors pint out that any developwnt activity begins with 

a stirmilus of safe kind. Gibbons refers to this as "dissonance" 

which can arise from evaluation of a current program, •’ram 

awareness of a new alternative, or fran developwnt of new 



expectations. Eriksson stresses the need for continuous 

evaluation and revision to avoid the need for major adjusmts; 

it should be a part of the c-ity's social, technical and 

economic planning process. (Other c m t s  of this kind are 

included in category 12, "Maintenance and Monitoring", which 

illustrates the "closed lap" systems use of feedback.) The 

rmnitoring activity may be done by other socio-economic 

systems, not only the instructional system. Training requests 

•’ran employers are the stimulii for the Nova Scotia procedure. 

, .' 
1. 

The second activity is analysis of the situation in order to 

clearly define the problem. The stimulus may not be properly 

founded or interpreted. , Cavert mentions the pssibilibty that 

sa7eone m y  request a particular trea-t (in his case 

educational television) in spite of the existence of satisfactory 

alternatives; this is a c m n  event as new instructional 

technologies emerge. Many authors who were included in this 

category were specific enough to be useful. The Instructional. 

Developcent Lnstitute says "assess needs"; Taba says "diagnose 

needsn; Thomton says "discover needs"; Carter says identify 

"real need to be satisfied". 



After the-problem is clearly confinned and identified, other 

solutions besides instruction may be considered. Eriksson, 

Hunter and Holden pint out that training or education is not 

always the best solution. Rather that train employees, for 

example, the job might be simplified through closer analysis 

or by job aids (Hunter), or the need for training might be 

reduced or eliminaked by hiring better-qualified employees 

(Eriksson). A similar application of this approach in a school 

setting, says Eriksson, muld be redesigning traffic signs rather 

than attanpting to teach children to understand ones which are 

not clear; it might be more econoanical and it would probably 

be mre reliable. There is a difference between knowing how 

to do something and wanting to do it, pints out Hunter; performance 

after training will depend on supervision and performance rewards 

as well as the quality of training. 

Identification of a problem or potential solution might also 

lead to the question of mandate. ~llery pints out that a 

desirable action m y  not be the right or responsibility of the 

investigating agency. 

* 

The need to,conduct a feasibility study, based on costs of 

the solution compared to benefits obtained, is rmtioned by 



4 
Welker, Holden and Ullery. Brooks suggests a sophisticated 

matheratical &el for pre-design prediction of costs and 

benefits. 

Finally, a nrrmber of authors mention the need to provide the 

design team with a clear statmnt of the problem and the 

solution strategy chosen, together with some indication of the 

rationale, criteria and fram of reference for the project. 

TRAND differentiates between the instructional objectives and 

the project objectives; for example, instructional objectives 
'v 

m y  describe the type of performance desired after instruction, 

whereas project objectives m y  describe financial, the, logistical 

or "spin-off" benefits being sought. 

Only eighteen (35%) of the procedures mtioned this, making it 

the lowest of any category. This corresponds with Twelker's 

study where only one of the rnodels specified this activity, 

although Tv~elker himself descrh4 three managmt activities 

as "crucial" and added that "without formal organization, 

developrent efforts typically failU(p. 8). Kemp (1971) provides 



an extensive list of administrative ac t iv i t i es  which are 

essential  for  successful project management. 

T h  is a m i t i c a l  factor, needed both to develop and to 

implerrent the product. The need t o  schedule ahead is  stressed 

by Brieve, Eriksson, CERI, KT, Thomton and others. Supplies 

and resources must be ordered sufficiently ahead of delivery 

dates (Eriksson , Hauenstein) . 

Finances are a seco,nd critical factor. A budget must be 

planned and approved (Eriksson, K q ,  Hauenstein, CERI, North 

West). Continued financial controls are suggested i n  general 

terms by Twelker, Teaching Resources and TRAND, and spelled out 

in considerable cost-accounting de t a i l  by North Wst .  

Staffing the project is the third c r i t i c a l  factor and easi ly 

receives the mst attention in procedures. Tasks and responsibilities 

must be clearly defined a t  the beginning (Brieve, I D I ,  North West, 

Thornton, W l k e r )  . A developrent shauld .assemble "a team drawing 

f r m  a range of professional special t ies and background experience 

(CERI, Childs, Kernp, Scanland). Clerical and other support s taff  

should not be overlooked (Kemp, Scanland). 



After selecting the staff (or having been assigned a group of 

personnel as might occur when an entire school is chosen) the 

developer must make sure they are fully oriented to the project ' 

purpose and methods. A &el of the developwnt process muld 

illustrate key elmtsland relationships (Nova Scotia). 
i 

Workshops may be useful to provide training and develop a c m n  

approach as the staff enters new stages of the process (TRAND). 

If the work is liable to mve frm specialist to Specialist, 

rather than being carried through from beginning to end by a 

single person or team, it is essential that all members of the 

staff be familiar with the thought processes of all elements 

of design (Cavert) . This is particularly important when the 
instructional design is turned over to "creative people" such as 

audiovisual specialists, artists and others with no instructional 

background. K e m p  deals at length with the problems of classroam 

teachers involved in the developwnt process; they are not 

accustmd to being questioned by outsiders, to having their 

instruction subjected to evaluation or to dealing with non- 

traditional mthods . 

The fourth critical factor is that of c ~ i c a t i o ~ .  There must 
/ 

be a good working relationship with the school board or equivalent 

authorities (mieve). The developer should be sure he has full 



and unequivocal authority to proceed (Hauenstein, Thornton). 
9 

Kemp advises a careful and thorough program of cananunication 

with administrators, colleagues, parents, pupils and any others 

who may be affected. He adds that ccaranunication will mrk 

both ways and the developers whould expect questions and 

criticisms. In vocational training where errrployer assistance 

and acceptance is critical, cooperation and c&tmts should 

be sought from industry (Nova Scotia). Liaison with the funding 

agency is often necessaq, and this may entail both financial 

records and work doczrmentation (North West). Internal lines 

of c-cation must also be established and maintained to 

collect and distribute information m n g  the design team 

(Twelker). Rewear design conferences at key pints in the 

process will assist co-ordination (TRAND). 

Legal factors should be anticipated. If the project team 

wishes to use copyrighted material, or if it intends to'retain 

copyright its own product, this should be anticipated 

There is also the element of risk in the project (Brieve). The 

use of students as guinea pigs must be carefully handled. 

As indicated in the first classification where there were 

separate categories for planning and for conducting projects, 

very few (11%) mentioned the conducting once planning was done. 



The need to control the operations of the developnt team is 

mentioned by TWelker and Teaching Research, but not described. 

North West places considerable emphasis on continual financial 

management. Kemp (1971) refers to the use of Program Evaluation 

and Review Techniques ( P m )  ard Planning-Programning-Budgeting- 

System (PPBS) as useful tools for project management. Brieve 

points out that a procedure by itself does not guarantee a good 

product; success will depend on the good judgement of the people 

involved. 

Category 3 : - !&sk Analysis 

Thirty-seven (73%) of the procedures included one or more 

activities which fit this category. Statements ranged •’ran the 

very vague like "input data" (Michigan State), "system direction" 

(Robinson) and "general goals" (Tosti and Ball) through to very 

specific and usually job-oriented ones such as "collect job 

data" (PJ~INERVA) , "inventory of learning tasks" (Banathy), and 

"describe role/taskU (Eriksson) . In genezal the academics/ 
educators tended towards the broad statements and the trainers 

towards the specific ones, perhaps a natural result of their 

scale of responsibility, but this was not an absolute dichotq. 



s- 
For example, Tuckman pointed out t ha t  the decision about &t 

t o  teach must be made on sane basis,  and even though scane types 

r of l q i n g  would require c q l e x  analysis and would be open t o  

debate, tha t  is no reason for not making the attempt. - 

-*. 

... while task analysis has been tradit ionally 
associated w i t h  occupations, there is no reason 
tha t  it cannot be used as  a point of departure 
for instructional mterial 'developrent in any 
learning area. 

(p. 6 5 )  4 

The external validi ty of the system w i l l  depnd on i ts  
relevance in the society. Instruction wia high 
internal validi ty but not external validi ty,  while - 

resulting in eff ic ient  leanking: is superfluous . 

The need for general education t o  ke based on r ea l  l i f e  
, .  

situakions is als6 m t i o n e d  by Briggs, Eriksson, Fraenkel, 

Hauenstein, Kemp (1971) and Wng. The fac t  that  the learning 

may not be used un t i l  sarne future date makes it d i f f i cu l t  to  

forecast specific needs for general education ccarrpared to job 
P 

training, although one irmaediate goa l  of general education is 

often the next stage of that  education (Briggs, F'raenkel, ard 

Robinson) . 

The need t o  ful ly  analyse a job or vocation before prescribing 

what should be learned is widely reported (Borg, Brooks, Erik$-, 

Hunter, Holden, Mager, blINERYA, Scanland, Thornton, m t l e y ,  

Uller-y). Methods include observation, interviews.and re fe r ra l  t o  

regulations and job ngnuals . The act ivi ty  can be ccenpressed by 



a s s e l i n g  a group of workers, supervisors and t ra iners  

for  an intensive works-hop/brainstorming session known as  

the Dam technique (for Designing a Curriculum). Any task 

analj&s should be validated before design as  well as  through 

long-term follo~mp (Borg) . 

Factors t o  determiqe are the type of performance, the level 
," 

of achievement o r  sk-ds, the conditions under which the 

p f o m c e  is usually done, and the frequency w i t h  which it 

is done (Eriksson, Scanland, Thornton, U l l e r y ) .  Stewart 

suggest9 an additional d . i o n - - t h e  length of t h e  during 

irNch the learning w i l l  Ix needed. It is essential  to 

distinguish between "need to  know" and "nice t o  Know" learning. 

review of Bell Telephone courses revealed tha t  many provided 

t;2e students w i t h ,  themy ard design information which they never 

~ s e d  and smn forgot (Holden). A "no fr i l ls ."  training approach 

b tiie U. S.  military increased d i a  proficiency and lmer& 
/" 

cost% through r&x& tr-g t k  (Hunter) . 
.- - 



Category 4: Student Analysis 

Thirty-h*K> (63%) of the procedures advocated same form of 

analysis to determine studat characteristics prior to design 

and/or prior to instruction. Information obtained prior to 

desigghelps to determine entry requirements and select suitable 

types of learning activities. Information obtained after design 

is used to select students and to identify those who can be 

given advanced placerrent. Both pre- and post-tests provide 

information during the evaluation cycle. 

The type of information which might prove useful is very diverse. 

The most c m n  characteristic sought was the type and level of 

entry skills (Banathy, CERI, fiaenkel, Kilber, Wilson). This 

might include any skill or howledge necessq for successful 

cqletion but not included in the program. This would include 

reading skills in the subject area (Kemp, Plarkle) as well as 

rn \ general study skills (CERI). A test for pre-knowledge of the 

k, -, program content is an aid to design and, following design, a 
----4 

mans of providing advanced placerrent when possible ( B j e r s t e d ,  

Cavert, CERI, Kemp (1971) , Kilber) . 

Other characteristics include place and tire. Adult students are 

sarretks available only during certain seasons or hours and may 



be concentrated in certain geographical areas because of 

employn-mt patterns (Tippett). Physical qualities such as 

strength, dexterity, endurance or handicaps may be relevant 
7 

(Brooks, "Mager) . Attention s&, age and general maturity are 

an interrelated and often important group of characteristics 

(Kemp, 1971). Aptitude and intelligence tests would provide a 

predictive device for counselling or.selection (Brooks, Kemp 

(1971), Wilson). &cio-econ&c and ethnic factors, plus the 
1 

s M y  facilities available at hare, should be known (Cavert, 

Eriksson, Kemp , Mager) . Relevant experience is an important 

factor (Carpenter, CERI, Eriksson) . Different students learn 
best in different ways; it is possible to perform a "cognitive 

mapping" to determine which might be best (Wilson). The broad 

field of motivation, plans, interest, prejudices and other 

attitudinal factors is widely mtioned (Eriksson , Kemp (1971) , 

Kilber , Mager, Stewart, Wilson) . Legal norms such as bondability, 
citizenship and licenses m y  be relevant (Brooks). 

Sources for this information not only include testing, but also 

available records (Gerlach, Wng) and interviews with teachers 

and the students themselves (Wng). 

Once minimum entry-level perfo&ce criteria are set, there are 

three alternatives for dealing with students who do not have the 

prerequisites (Briggs). One is to provide remedial instruction 



prior to entry or to include it in a second track of the 

program. A second is to accept everyone regardless and be 

prepared for dropouts. A third is to screen students and only 

accept those who met the minjmum standards. 

Brooks illustrates the need for a selection process in situations 

where demand may exceed program capacity. Selection criteria 

and method must be established in order to select only the mst 

promising;  sat^ applicants who y t  the minimum will nonetheless 

have to be rejected, so a method of establishing priority is 

essential. An advertising campaign may be needed to attract good 

ptential students (Brooks). Of all the procedures studied, only 

one suggests a form of self-selection device: provision of full 

information and counselling service to interested students. The 
i 

one is Nova Scotia, and it begins by circulating full information 

about the training opportunity, followed by counselling which 

exposes the applicant to information about the work which would 

follow the training. The object is to provide guidance and useful 

information and rely on the student making a wise choice about 

enrolling. 



Category 5: Situation Analysis 

This category, included in twenty-one (41%) of the procedures, 

provides the designer with an idea of what resources are 

available and what constraints must be accepted or overcame. 

The mst apparent resource and, by its finite quality, constraint, 

is the budget available for developwnt and the cost criteria set 

for operations (Brieve, Eriksson, Kemp (1971), Tippitt, Wilson). 

Facilities, equipnent and materials must be considered (Brieve, 

CERI , Kemp (1968 & 1971) , Robinson, Tippitt , Wilson) . An example 

of this being overlooked is reported by CERI:  one of the Mzffield 

Foundation science schemes specified an amount of equipnent which 

far exceeded the standard school storage space. People can be 

viewed as either a resource or constraint (Brieve, EZiksson, 

Kemp (1971), Robinson) and are generally viewed as a constraint 

when they are the administrators or classrocan teachers who will 

be implmting the project's product (Fraenkel, Wilson). 

The values of the school, district and c d t y  must be taken 

into account (Fraenkel, Robinson) as well as the interests and 

values of other organizations and institutions affected (Eirieve). 

Time is in one way or another a constraint (Brieve, Eriksson, 



Kerrq? (1971) , Tippett) particularly when encountered in the 

form of a prescribed school year, holidays, day and period. 

schedule (Robinson). The design criteria set for the project 

are themselves constraints (Carpenter) . Laws and legal 
requirements (Brieve, Robinson) and selection factors outside 

the system (Eriksson) also limit the designer. 

f' 

The analysis of resources and constraints provides background 

for the instructional design so that learning activities match 

the available leaming situation, and it also should indicate 

possible problems which may be encountered in the implementation 

and permits preparation to overcm these. 

Catesorv 6: Learnina Obiectives Analvsis 

Forty-eight (94%) of the procedures specifically mentioned this 

activity. Three main  activities were mtioned: statement of 

learning in terms of behavioral objectives, sequencing of the 

objectives for effective learning, and analysis of the learning 

& detelmine .its type. There was remrkable terminology 

unifomcity due to the c m n  heritage evident in the text or 

bibliographies. Most authors relied on Mager (1962) for their 

_- ideas about behavioral objectives. Sequencing of objectives 



is based on ~agn;! (1970) or Briggs (1970) . Types of learning 
are based on either Blocan (1956) or Gag& (1970). 

, The only procedures which mitt& an activity in this category 

@re Christiansen, SAFE and North West. It may be speculated 

that SAFE included the ideas but obscured them behind the unique 

military jargon it uses. 

Behavioral objectives specify the behavior to be performed, the 

conditions under which it will occur, and the criteria to be 

met. Depending on their location in the program they are referred 

to as entry, enabling or terminal objectives. Kibler makes a 

distinction between planning objectives, such as those which are 

highly s&cific, and the mre general informational objectives 

used to cc~anunicate the designer's intent to others including 

students. Objectives provided to students should include a 

rationale (Kerrq?, 1971) . 

The Instructional Objectives Exchange at the University of 

California, IDS +geles, is mtioned by Tuchm and Kmp (1971), 

but Tuclanan stresses that objectives used for each situation must 

be based on a task analysis. Wlker (1973) warns that in any 

situation there are often unstated objectives which must k 

considered. As an illustration he describes sinidation g a s .  



- - 

...extreme carptition in a simulation garne may 
produce the desired stated objectives, but at the 
risk of prmting dishonesty, thus not fulfilling 
an unstated objective regarding proper intw- 
personal behavior. 

(Twelker, 1973, p. 31) 

Appropriate sequencing of objectives for effective learning 

is mentioned by many and mst thoroughly dealth with by Briggs. 

Whitley pints out that a'sequence which appears best •’ram a 

theoretical viewpoint may not be best in situations where the 

learner can apply his learning as the program proceeds; it may 

-require grouping certain objectives to allow capletion of 

functional segments which the learner can then practise. (This 

is a difficult pint to understand without an illustration. A 

typical situation might be an industrial training situation 

where a canbination of hands-sn and theoretical learning is 

desirable. It might & absolutely essential to provide sane 

unexplained safe-practice rules prior to on-the-job learning; the 

concepts for the rulqs can be explained later. 
% 

Once learning objectives are stated and sequenced, the type of 

learning involved should be determined as the basis for the 

next category--selecting methods. Behavioral objectives have 

saw limitations and Kemp (1971) discusses them and suggests 

methods to o v e r m  diffidties. 



Cat&ory 7 : Select Methals 

Fifty (98%) of the procedures included one or more activities 

in this category. The sole exception was Brooks, although the 

activity can readily be inferred frm his other activitie8. 

T m  main concerns were dealt with, each widely represented 

m n g  the various authors. The first was the type of learning 

activity and was stated either in general terms such as 

"instructional -strategy" or in specific psychology-based terms 

such as "stimulus-response format". The second concern was the 

M i a  selection. Saw related the two and both Briggs and Tosti 

provided detailed outlines for rnedia selection based on the 

stimulus-response characteristics of the learning. This is 

perhaps an imprecise technique as yet: 

Unfortunately, there is no formula for matching 
activities to objectives. What may work for one 
teacher or with one group of students can be 
unsatisfactory in another situation. You need to 
know the strengths and weaknesses of alternate 
mthcds and of various materials. Then, with that 
background, you can make your selections in terms 
of student characteristics and needs that will best 
serve the objectives that you have established. . .  

Childs suggests a procedure which first considers whether an 

objective can be adequately taught through Mia. cannot, 

he recamnends reviewing the objective to see if it can be adapted 

for e a t e d  instruction. Only after this alternative is rejected 



is the objective assigned to live instructions. His rationale 

for this approach is that the teacher is the mst valuable 

instructional resource, being both effective and costly, and 

should be reserved for use only where less valuable resources 

cannot suffice. 

Choice of instructional strategy and media is mst ccmmnly 

done by canparing effectiveness and costs.of each alternative. 

Other specific factors to be considered include the the required 

for developat and implementation (Brieve, Carter), @pent 

and supervision requirmts ( K q ,  1 9 6 8 ) ,  and staff utilization 

and okganization (Robinson). Interpersonal relationships and 

student mtivation (Stewart) and the effects of noise, light and, 

space limitations (Wilson) must be anticipated. A major factor. ' 

which is often not stated is the choice's acceptability in terms 

of policies, political factors and the risk of failure (Brieve, 

Carter) . 

In addition to the main concerns outlined above, several 

related activities are included in this category. At this point 

the bare bones of behavioral objectives will be fleshed out with 

suitable cantent material (Cavert , CERI , Fraenkel , Mager , Taba) . 
The administrative routines required to operate the instruction 

must be planned (Eriksson, SAFE,  canl land, Thornton) . 



This category is  particularly prone to design based on 

intuition; a considerable body of research knbwledge exists 

and design should be based on it (Kemp (1968) , K e m p  (1971), 

Kibler, Robinson). 

Cateqorv 8: Produce Prototme 

Forty-six (90%) of the procedures studied specifically mntioned 

ac t iv i t i es  i n  this category and a l l  said vir tually the same thing. 

Of the f ive not including this activi ty,  one is primarily 

cpcerned with cost-benefit analysis based on ac t iv i t i es  prior  

t o  t&is (Parker), two are m r e  tradit ional  curriculum planning /" 
procedures (Fraenkel, Taba) and two appear t o  imply it although 

The decisions made i n  "Select Methods" should be a prescription 

for the selection o r  design of materials. Selection is an option 
v 

'when adequate materials ex i s t  elsewhe& (Childs, Scanlard) . The 

prototype would include such materials as instructional media, 

guides for teachers, administrators and students, and evaluation 

instxmmts to measure student performance and characteristics 

before, during and a f t e r  instruction. Assuming the prototype 



i s  t o  undergo some form of revision, it should be considered 

a " f i r s t  working draft" and should not receive unnecessary i 
production polish (Borg, melker) . 

It is useful t o  design, produce and evaluate instruction in  '? 
s m a l l  se-ts rather than all a t  once ( ~ r i g g s ,  Kemp (1971), 

Ullery). This @ts the developers to pay equal attention 

t o  each segment and t o  design la ter  segments based on findings 

. f rm the ear l ier  ones. When a l l  have been developed and 

tested, the segments can be assembled into an' entire prototype. 

This approach is also a way to combine the act ivi t ies  of 

research and developwnt (Borg) . 

Category 9: Prepare for Evaluation 

OnLy twenty (3&) of the procedures made specific ref 
/- 

the need for a dist inct  preparatory activity prior to evaluation. 

It is possible t o  infer that a l l  procedbres which included sane 

type of formative evaluation would entail this activity too. 

The types of activity in  this  category were of t m  kinds: the 

design and production of evaluation procedures and instruments 

to  be used in the reviews, tryouts and field tes ts ,  and the 



actual preparation for implementing the instruction on these 

. occasions. 

A general plan is needed to ensure that formative evaluation 

is adequately prepared for (Eriksson, Johnson, Newstart, Twelker, 

TRAND). Instruments unique to the formative evaluation process 

such as forms for observers and participants may be needed 

(SWRT;) . Amng the decisions to be made are those of specifying 
the information needed, how it will be collected, stored, organized, 

analyzed and reported, who will be involved in each step and what 

resources are needed to perform the function. The type of 

information to be collected should include noLonly student 3 

performance results but also cost (Thornton) and an appraisal 

of the student characteristics, teacher characteristics and other 

external factors which may have affected performance (Fraenkel). 

The information-gathering function should be built into the 

instructional system if possible (Taba, Tuclanan) . 

Preparing to l m t  instruction for formative evaluation P I 
purposes may invo ve the s m  type of activities as are needed \ 

\ 
to facilitate intrcdu~tion of the f* product (Bmathy, Borg). 

a- 
Equprent and supplies\must h ordered (Hauenstein) , the program 

packaged and distribut (TRAND), sites and students selected 

(Brooks, North West) , the learning environment ' pepxed (Gibbons, 1 



Nova Scotia), and, perhaps mst important for both instructional 

and evaluative validity, the instructors and testing personnel $ 

which are planned to facilitate impl&tation aye themselves 

undergoing formative evaluation at this "stage (Ttelker, U l W )  . 

Category 10 : Evaluation and Revision 

Forty-five (88%) of the procedures included a specific activity -- 
of formative evaluation and revision prior to general product 

< 
use. Of the six which diid not, t m  envisioned no opprtuhity 

for a pilot study as such but included a more long-range type 

of evaluation/revision cycle described in the "Maintenance and 
P 

Pbnitoring" category (Ecmter, Hauenstein), two did not set out, 

to include any activities beyond the design stage (Nova Scotia, 

Tippett), one appeared confident that available knowledge muld 

allow them to predict effective design, although sub !? equent 
evaluation !%d revision was not spcif ically ruled ' out (Tosti) , 

-, 

and one report based on actual projects reported the intent but 

not the opportunity due to project constraints (Carter). 



!Three types of activity are inclu3ed in  this category and 

reflect' the original three categories of Tielker that were 

carbird into this one: gathering the evaluative i n f o p t i o n  

during the review, tryout or f ie ld tes t ,  then analyzing the 

information to detect problems in the prototype (and to  note 

success as a basis for future m r k ) ,  and finally arrangiqg for 

the necessary revision. 

It should be noted that revision might involve further mrk 

in any of the other categories. Details of revision are not 

specified by any author; usually one word sums up the entire 

and often it is *caw only by a feedback arrow. * 

prcduction of all  or.* of the prototype, scrre form of evaluation 

is going on through- the entire process (Scanland, Taba) . 
Several procedures reccmwnd that a t  certain phts during the 

procedure either the project sta•’f , managaent or outside experts 

(or a l l  of them). should review the acccknplishrrents to date. To 

avoid mrk based on faulty foundations, this should te done eaxp 

dfter the initial p rob la  ana2ysis and task analysis as w e l l  1* 
- + 

th6 tec;ulical aamracy (Teaching Pesources, WUrer, TRAND, S t e w a r t )  



as'well as on the instructional format, clarity and correctness 

of usage @aching Research, TRATD, Stewart). The objectives 

derived frcm task $lysis should be validated prior to design 

t 
(Brmks, SWRL, Ullery) and the &st instnrments themselves must 

be validated to ensure proper formative evaluation (Brooks, 

Stewart, Ullery) . 

The early developnt of "exploratory" segments is a useful way 

to gather pre-design information of all kinds and to s u p p l ~ t  

existing research knmledge (Newstart, North West, SWRL). When 

available hmledge is not adequate, developnt often includes 

a research dimension (Borg). Working through a few units first 

is also necessaq as a training experience for a novice design 

team (Kemp, 1971). 

:&ny procedures include several levels of fonnative evaluation 

beginning with small seqmts of instruction and small student 

samples in'controlled conditions, and then proyress through 

silccessively larger sqwnts and sarrrples until finally the 

erkire product is test& in a fully operational setting. 'Small 



After review and ~ v i d u a l  tryouts, the prototype then is 

tested in si tuati&s which be- less e x p r h t a l  and more 

operational with reduction of the project s t a f f ' s  involvement 

t o  the level planned for ongoing in@-ntation . The f inal  

f i e ld  t e s t ,  often referred to  as the operational test, is as 

close t o  a post-deve1opm-k situation as possible (Borg, Briggs, 

Nor th  West) and a t  this point no revision in the instructional 

m t e r i a l  is usually expected (Bjerstedt) . The primary purpose 

is t o  t e s t  the i q l m t a t i o n  prOC8dure t o  ensure tha t  innovation 

w i l l  be transferrable (TbeUfer, Ullery, SWRL) and t o  assemble 

sumnative data for consideration by potential users (Briggs). A t  

this stage the developent process i t s e l f  should be reviewed in 

l igh t  of successes and d i f f icu l t i es  and the conclusions used. for 

future d e v e l o p n t  procedures (SWL). 

The imprtance of ensuring t ransferrabil i ty is i l lus t ra ted by 

Carter. men the project s taff  maintained major control over a 

f ie ld  test, 96% of the s t d e n t s  attained mastery. Pihen the 

pro3ect staff  remained in the background while regular teachers 

mnagsd the instruction only 80% of the students achieved w t e r y .  

h d  5.7herr the 2rojec-t st&•’ made no direct  contact a t  a l l ,  working 

results & o m  s U  -furt_k, ' IE the latter case, investigation 

s:?& tiat one class &id relat ively w e l l  because the teacher 



closely follwed the instructions provided and used the resources 

fully -&&in the prescril3ed manner, whereas another teacher did 

not follow the prescribed procedures resulting in a considerable 

decline in student achievement. 

Success of the product must be masured in tern of the original 

project objectivesh These most c m n l y  refer to the student 
\ 

performance desired, but also include objectives such as reduced 

tixe or cost. :,Iost procedures include pre-tests and post-tests 

to masure change in student performance, but information should 

also be gathered ahout developrent and operating costs (Brieve, 

K e n p  (1971) , Tnornton) , the time required for instruction (Brieve , 
d 

X q  (1971) , PLbler) , the facilities and equipment available ( K q ,  

. - 1971), the khavior displayed throuqhout by instructors, students, 

administrators and ot\er h m  elemrents (Brieve, K q  (1971) , 

Robinson, Ullery) and all other aspects of the situation, controlled 

or not, wlnich might have affect& instruction and/or evaluation. 

Sources of diffirxl* to look for (other than weaknesses in the 

irstructional process itself) include the prerequisites ard 

selection pr-ues (Kibler), the pre- and post-tests and their 

&~;?istratim air-& o&-ler f e t s  of formative evaluatioi-i design 

t,ie inplerre~~ti~r- ard. operation (Brieve, Eriggs , SAFE) , the 



as a cause of poor performance (Bjerstedt, Erikssonz Johnson, 

Kibler, Wbinson) but it is not clearly indicated whether the 
i 

authors are referring to poor rrrotivation which existed prior 

to instruction or to poor motivation which occurred after the 

instruction began; the difference would appear to IE important. 

Careful assessment of cause and effect is needed. Techniques 

such as discip tertaimrent, charisma and extrinsic 

rewards can be to "drive, lure or cajole students into 

Waving in des ways when they are supervised" and a teacher 

making unusual ese during formative evaluation would 

caimuflage weaknesses and might also violate some unstated 

objectives about student initiative (Gibbons). 

There are few tk-controlled studies available whichdmnstrate 

tize degree of perf o m c e  improvement at&hablg _ through the -- - _ 
evaluation/revision cycle, but less rigorous evidence isreadily 

available (SWRL) . Howver at s m  pint in .the evaluation/revision 

cycle, the decision to stop the activity must be M e  and the 

project either abandon& or implemented (Bjerstedt, melker). A 

canercia1 prduct mli' require "polish" to be marketable, but 

research evidence indicates that this is not otherwise needed. 

... a product's werall technical quality has virtually 
nothing b do ;\<ti its effectiveness as an educational 1 

tool aruj. there sems little justification for the addi- 
tional sxprtditwe needed. 

(mrg, p. 9) 



Category 11: I m p l m t a t i o n  

1 

Twenty-six (51%) of the procedures include same act ivi ty  t o  

bridge the gap &tween validated design and actual use. 

mil.,sson puts the p i n t  succinctly: 

Futting the system into  action is an often neglected 
part  of the development. ... one must face up t o  and 
work w i t h  the problan of resistance t o  change. In 
order to have the system perform a t  all, and bring 
with it the irrprovemnts t h a t  were hoped for,  a 
ccanplete plan for the introduction and acceptance of 
the system must be formulated. 

(P. 68) 

In his procedural &el, Eriksson includes an ent i re  sub-system 

devoted t o  this p q s e .  Borg also stresses that problems of 

irplementation must be anticipated and prepared for  throughout 

the ent i re  developrent process so that the f ina l  prcduct w i l l  

function effectively, and he indicates the reasons why: 

... inadeqmtely developed &ucaticmal products have 
a great m y  blank spaces that  must be f i l l e d  i n  by 
local teachers or principdls . The manner in which 
these blanks are f i l l e d  i n  largely determines whether 
the product succeds  or f a i l s .  Eqerience suggests 
few schcol teachers or administrators have e i ther  the 
tim or  the t~&_i '~g to f i l l  ir~ such voids effectively. 

(P- 7 )  

A.t the  simplest lev% of developrwt--that of a teacher preparing 

neT#; m C m i a l s  or  ~t;1cds for h i s  own class--only simple preparation 

for Lrrplemtation i s  n d d .  wproval f r m  the principal and . 

carpbetion of logis t ical  steps m y  be adequate (Brieve, Hauenstein). 



But large-scale innovations, particularly when developed by 

specialist teams rather than the future users, require three 

types of inp?lmtation activities: strategy planning, 

k 
producticn and institutionalization. 

During strategy planning the developers anticipate likely 

obstacles and devise of overcaning them, usually through 

eikher informatio~l or incentives, and it is, imperative that 

this planning be done early enough for preparation to be 

cqlete (Eriksson, Gibbons, K q  (1969), F & q  (1971), North 

West, Scanland, Tosti) . 

Lqfomtion my i=e relatively neutral such as a documentation 

stating the product's objectives, target population and sumoative 

evaluation results i,nic5 @ts an enlightened choice by the 

cons'mr (blarkle) . L~fomtion rwy also be advocatory , taking , 

the zttitude '&at the prduct deserves adoption and that consmers 

n& to k activellr convixed through a demonstration or a 

description of its advatages (CEFI, Eriksson, Kilber, Newstart, 

Yirt?! Fkst , FWD) ; t - s  apprcach a s m s  that Nexton ' s law of 



prcduct, including the other staff, administrators, parents and 

e students themselves ( K q  (1971), P(ibler) . Y:. 
Incentives are not exactly rewards for adopting a product, but 

rather special assistance which reduces barriers to adoption. 

addition to the provision institutionalization services 

descrihd below, they muld take the form of subsidies, free 

equiprent or materials, additional budget grants, or cost 

reductions through purchasing consortiums (CERI) . 

Production activities range from obtaining financing through 

to ~roviding deliveq on t h ;  this is often assigned to a 

m r c i a l  publisher. IHowever in the cases where the developnt 

team is directly in77ob7ed they must consider all the problems. 

LQ addition to producing or purchasing instructional materials 

and other ccmpnents in sufficient quantities, provision must 
9 

also be mde for packaqing suitable for shipping and storage 

(TEjP1D). Facilities a d  staff m y  lx required to warehouse and 

ZistriSute the prcduct; easy ordering routines and prampt 

assured delivery are esse,~tial if potential users are to make 



Institutionalization refers  to  the package of services which 

; the developer might provide t o  the user. T h i s  would include 

guidance about the necessary f ac i l i t i e s ,  equipent ,  s taff , '  
, . 

organizations., t i r e  and support services which the user w i l l  

have t o  arrange (Brieve, Eriksson, K e m p  (1971)). The n b s t  v i t a l  

service provided bj the developer is likely t o  be a training 

program for the instructional s taff  (Banathy, Bjerstedt, CERI, 

E2Aksson1 G i b b o - i s ,  Holden, Kemp (1971), Newstart, I b r t h  West, 

Xova Scotia, Robinson, Scanland, SWRL). Traditional teachers 

l ikely unfamiliar w i t h  the method, in tent  

terminology of a systemtic  developrent process and such concepts 

as  criterion-referencd evaluation may ke new and require major 

changes i n  the i r  7~1nderstanding (mva Scotia) . A manual describing 

the product, i t s  r a t i o r ~ d e  and its application is r e c m n d e d  

(Bjerstedt) . 

In addition t o  traL%nq for abilities, the developx must also 

train for a t t i t i de s  (Kern, 1958) . A teacher accus tmd  to  the 

tradxeonal clzssrccrr~ t edu l iqes  sees hiinself as  the course 

Gesigner and subject e x p x t .  Tc accept the developed product, 
-A> 

the teacher m t  rdef i r le  ;his role. 

He rrmst.. .resis-l tangtz.tion to  duplicate the ro le  
of the i r is tnct ic?al  materials. U n d e r  this concept, 
the F a n  >kc act-&ly co-ducts the trainbg is no 



, longer tQe course designer;'he is no longer the 
sole source of infomration for the student; he is 
no longer the sole Iredim.... What then is he? 

This is the question which causes great anxiety 
m n g  instructors and teachers. It causes the i r  

role-perception to become cloudy; it creates 
threat  t o  the self-image. It requires the 

of a new image t o  replace the. old. 
f (Holden, p. 17) 

The new image should be deliberately fostered as part  o f t h e  
I 

imple.rrentation activi ty.  It would include a l l  the things the 

good teacher always wanted to do but -never had tire for un t i l  

the product becam available: m r e  individual diagnosis, 

tutoring i d  g-udance; more research in the subject mtter and 

current developrents in the f ie ld ;  mre attention t o  the teacher 

as a source of challenge and reassurance. 

There is an inherent confl ict  between rigidly-engineered programs 

and teacher mtivat ion . 
Clearly, t i e  m r e  ccqrehensive and fu l ly  validated 
the package, tile less is the scope for local adaptation. 
Wl t  the less  the individual teacher can feel  personally 
involved in the ~ l ~ t a t i o n  process, the l e s s  
enthusiastic a user he m y  prove--and there is ample 
research evidence to show :?ow pwerfully teacher 
at t i tudes can a f fec t  student p e r f o m c e .  



The ac t iv i t i es  of fac i l i t a t ing  inrplmentation m y  be assigned 

in part  o r  whole to other agencies such as the  school system, 

thereby relieving the developrent team of the  cost. It  is even 

possible to  gain revenue when t h i s  is done by assigning a product 

t o  a ccermercial publisher (m, North West, SWRL), but this 

could present saw problems. 

I f  marketing i s  not i t s e l f  t ightly controlled by the 
sponsoring agen cy... there may a r i se  serious problems 
of misuse. \fiere a school does not ensure that its 
teachers are suitably qual i f i  &...these teachers may 
possibly prduce  such poor results  tha t  the material 
concern& f a l l s  into disrepute. 

This s ta twent  suggests the need for long-term mnitoring. 

Cateqow 1 2  : 1,laintenance and Ibnikorina 

Twnty-four (47%) of the procedures included sans developrent 

act iv i ty  which occurred over a long-term period after the product 

had been put irlto general use. Only a few authors suggested that 

the developer be concerned w i t h  the provision of on-going support 

services (Erilksson, Kerp  (1971), NO& West, Thornton) and these 

services were not s ~ i f i e d .  Tne ccmron long-term developer 
* 

involvemnt (or tjW of developfent act iv i ty ,  regardkss of ' 

p r f o d  it) is ti_s long-term evaluation and revision cycle. 



This is often represented as a feedback loop in flow diagrams. 

It should be noted that this "closed loop system" muld actually 

provide the stimulus mtioned in Category 1. Evaluation and 

revision should occur as frequently as possible to avoid the 

major difficulties of massive revisions or grossly outdated 

products. 

Educational reforms are traditionally very burdensane 
enterprises to a nation. They are stretched. out and 
occur at intervals.... The harmful consequence is that 
the educational system for long periods of timiis quite 
out of synchronism with ongoing developnent and trans- 
formations which characterize a continuously and rapidly 
changing society. We are just beginning to understand 
that continual changes in a society as a whole should be 
paralleled--perhaps even to s a w  extent directed--by a 
well-planned, systematized and continuous revision of 
the entire ducational system. 

(Eriksson, p. 62) 

Change might affect all original factors considered in the 

product's develovt--the problem, the task, the students, the 

situation and the available design knowledge and techniques. Both 

internal and external validity must be evaluated, Internal 

validity would include mnitoring to maintain original effective- 

ness and efficiency as well as to detect new opportunities for * 

improverent such as r,ew instructional techniques (Gibbons, Kibler). 

External validity is usually rmnitored by a follow-up study of 

graduates (Briggs , Rrmks , Holden, Mager, f4I&ERVAf Scanlarid, 

Ullery) . 



DISCUSSION 
-\ 

The objectives 6f the s t d y  appear to have been sat isfactori ly 

~ t .  A wide range of proposed procedures for the systematic - 
P 

developrent of instruction have been found, analysed and canpared. 

The resu l t  is a clear pattern of ac t iv i t i es  which can be of use 

t o  practitioners o r  researchers. 

Conclusions 

There appears t o  be widespread agreement and no disagrement 

about the major elements and relationships of the procedure 

for systematically developing instruction. There a lso  seems 

t o  be sane agreement and no disagreement about many specific 

ac t iv i t i es  carprising the prwedure. This would suggest tha t  

a conceptual basis exists for campiling a general procedure, 

-although there i s  no evidence of any empirical basis fo r  a 

general procedure. The m e  presence of agreerent and absence 

of d i s a g r e m t "  w i t h i n  the prmedures studied cannot be 

considered as conclusive proof of validity. Eclusion of 

procedures found to be too abstract or too l i m i t e d  for  this 
/--- 

study does not re f lec t  on value; there is, in fac t ,  reason t o  

believe tha t  m+1y of the procedures selected the i r  basic 

similarity in part to a camron heritage of principles found 

too general for tiis study (such as Tyler, to m but one) . 
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2 .  The category system developed during the stay appars 

capable of organising a wide variety of for the 
- - u  

purpose of analysis and caparison, and therefore.seems 

suitable for use in further study of "the * topic. Differences 

in format and terminology, although at times considerable, do 

not in thanselves represent differences of content and 

not serious mpdments to the analysis or comparison of 
" ,  

procedures. They muld, however, affect attmrpts to 

cammmicate in various situations. 

. * 

Variations of content in the procedures examined appear to 
I 

be matters of mission rather than of conflicting opinions, 

and generally reflect the author's particular purpose and 

background. This suggests ' that specific procedures (including 
I L 

their content, t~rninology and fonnat) may have adequately 

served the specific situations in which w e  used. It S 
follows that one might find that a genera-procedure would at 

Ches be tm caxprehensive, too de&iled or too obscured by a 

partuxlar format or teqhology for a given situation. Hence 

a general procedure's value might often lie in its use as a 

source of specific procedures designed for 

stances. 

Because the developilent procedure involves 

m y  situations and areas of hmledge, it 

particular c ~ c u m -  



sufficient detai l  t o  guide those who are unaware of the 

imprtant aspects of these situations and areas of know- 

ledge: A t  the s m  time, however, it cannot kcme so - 
detailed as t o  be curmbersme. In the design of a specific 

procedure, decisions as to  the degree of detail  suitable 

for its purpse must remain a matter for the judgerent of 

the user and his advisors; as yet there is no evidence to  

indicate what i s  necessary and adequate for particular 

applications. Similarly, decisions about suitable format 

and terminolcq remain makers of judgeinent. 

Implications 

1. Further study of appropriate content, format and terminology 

for c m n  t y p s  of applications wuld be of value. For 

example, what would be most suitable when approaching school 

trustees? 

2 .  Attempts t o  experi.rrent.ally validate a cmprehensive general 

procedure muld be impractical, dui to the difficulty and cost 

of dealing with the many potential variables. Results would 

& of l i m i t d  value i f  controlled circsumstances were used, 
d 

since a procedure should work in a "real world" of infinite 

variation. 



3 .  The most  pranking way to  further deb el^^ a general procedure 

would be analysing the process in several ways. One method 

tlould te a review of the l i t e ra ture  dealing w i t h  specif ic 

act iv i t ies .  Included i n  the biblimpaphy are a nmker of 

w r k s  o this L d .  Another useful methcd would be d i rec t  
+-a= 2 

odemat ion  of developrent processes. A third mthcd muld be 

interviews w i t h  the people participating in or affected by a 
1. 

d e v e l o p n t  project. A fourth method would be an exariination 
t 

of a r t i c les  repft ing on developrent projects. 

4. Banha t ion  of actual processes ; directly or through ' r e p r t s  , 

should attempt to  locate c r i t i c a l  o r  frequent problems which 

. . I arise2- This is the "c r i t i ca l  incident analysis" referred t o  

by Mager (1972), and would di rect  attention to ac t iv i t i es  

which require e i ther  greater s t ress  o r  improved techniques. 

Examination of d e v e l o v t  projects which have encountered 

d i f f icu l t i es  should ke approached using the problem identiiica- 

t ion techniques described in &tegory 1 of this paper. It is 

always possible tihat the existence of a valid procedure may 

not be the most pramising solution, and tha t  other solutions 

are m r e  deserving of attention. Similarly, it m y  ke  that 

other solutions are essential. to ensure the success of a valid 



6. Successful carpletion of the entire process requires.the 

successful conpletion of each essential activity. !The value 

of a develovt procedure as a technology is directly depend- 

.ent upon the quality of the technologies cqrising its parts. 

7. A developrent procedure describes the desired behavior, but 

does not set the criteria. It is up to the project manager to 

mnitor the success of each activity and take corrective action 

when necessary. This requires a capable project manager with 

adequate authority and resources to do the job properly, which 
- .  

in turn reqclires a senior person or group prepared to grant 

the necessary authority and power and able to hire a canpetant 

manager. 

8. If the prmdues outlined in-this study are indeed valid, 

it suggests that a considerable body of research which 

involved developed materials should perhaps be subject to 

review. An example muld be the many studies attempting to 

cchnpare one type of mdia or method with another; if the 
/ 

lrredia or method were inadequately developed, the results of 

the research could be misleading. 
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