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Abstract. A simple yet detailed pro- 
cess for analyzing and comparing in- 
structional development models at the 
task and subtask levels is described, 
justified, and illustrated. The analysis 
process ensures that all major instruc- 
tional development tasks and their sub- 
tasks are identified, assigns weights to 
the subtasks, and facilitates the com- 
parison of different prescriptive mod- 
els task by task, according to both com- 
prehensiveness and operational level. 

In a review of instructional develop- 
ment models, Gustafson (1981) noted 
that models can "serve a variety of 
purposes, including theory building 
and testing, description, prediction, 
and explanation" (p. 4). He also con- 
sidered three principal uses of models 
by instructional developers: as com- 
munication devices, planning guides, 
and prescriptive algorithms. In this ar- 
ticle, the usefulness of instructional 
deve lopment  models  as p lanning  
guides or management tools is consid- 
ered. Viewed from this perspective, ac- 
cording to Gustafson, models "should 

account for all of the major tasks to be 
performed" (p. 4). 

In this article, a new process for 
analyzing instructional development 
models is explained and then illus- 
t-rated for five selected models. 

Instructional Development 
Defined 

Before examining how models for 
the development of instruction can be 
analyzed, compared, and contrasted, it 
may be useM to outline the hmdamen- 
tal activities involved in instructional 

development. The complex set of pro- 
cesses known as instructional develop- 
ment or instructional sys tems de- 
velopment is illustrated by Carey and 
Briggs' (1977) simplified "des ign"  
model, shown in Figure 1. 

As used in this article, instructional 
development is defined according to 
Silber (1977): 

�9 . . a systematic approach to the design, 
production, evaluation, and utilization of 
complete systems of instruction, including 
all appropriate components and a manage- 
ment pattern for using them. 

Instructional development is larger than 
instructional product development, which 

Figure 1. Simplified instructional development model (from Carey & 
Briggs, 1977, p. 284). The project flow is from the top to the bottom of the 
diagram. 
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Instructional development encompasses 
all of the activities that move a 
project from its conception to the 
implementation of an appropriate 
instructional system in a desired 
context. 

is concerned with only isolated products, 
and is larger than instructional design, 
which is only one phase of instructional de- 
velopment. (p. 172) 

Instructional development encom- 
passes all of the activities that move a 
project from its conception to the im- 
plementation of an appropriate instruc- 
tional system in a desired context. 

Instructional deve lopment  models 
p r e sen t ed  in the l i tera ture  have a 
variety of origins and purposes.  For 
this article, only the development of 
elementary- and secondary-school in- 
structional mater ia ls  is cons idered .  
Therefore, only tasks specifically di- 
rected toward creating instruction for 
those contexts have been examined. 
The phases of Analysis, Design, De- 
velopment,  and Field Trial in the Carey 
and Briggs (1977) model  are relevant to 
this article. Responsibility for the Dif- 
fusion and Installation phases usually 
falls to school systems or to sales and 
marketing groups. 

Previous Analysis Methods: 
Model and Task Levels 

Two well-known reviews of instruc- 
tional development  models (Andrews 
& Goodson,  1980; Stamas, 1973) pre- 
sent "macro-analysis" comparisons. In 
both reviews, instructional develop- 
ment  tasks are described in very broad 
terms, and each model  is analyzed with 
respect to all tasks. In neither review is 
the amount  of explanatory detail that 

each model  includes for particular tasks 
examined. 

A n d r e w s  and  G o o d s o n  selected 
fourteen ins t ruct ional  deve lopmen t  
tasks with very broad descriptions. For 
example, "Task 11: Need"  includes 
the following subtasks: "Assessment  of 
need, problem identification, occupa- 
tional analysis, competence, or training 
requirements" (p. 5). There is no indi- 
cation in their review as to which of the 
several i temized subtasks are the one(s) 
actually included in a particular model. 
Stamas identified sixteen tasks com- 
mon to at least three of the models he 
reviewed, defining these tasks some- 
what more narrowly. 

Andrews and Goodson evaluated all 
of the 40 models  they reviewed across 
all fourteen tasks. After describing 23 
models individually, Stamas reported a 
similar, though more specific, across- 
models  ana lys i s .  Both rev iews  
employed a models-by-tasks matrix to 
report the major tasks included in each 
of the models  reviewed: the scope of 
these analyses is at the task level. No 
information is p rovided  about  how 
many subtasks are included in each 
task included in a model, nor about 
haw thoroughly the task is explained in a 
model. 

New Analysis Process: 
Task and Subtask Levels 

A process has been devised which, 
when conducted by an experienced in- 
structional developer,  yields a more 

precise comparative analysis of models  
at the subtask level. The steps of this 
"micro-analysis" are presented in this 
article. Several terms are introduced in 
order to describe the analysis process 
and its results; each is defined when 
first used. Although the terms may at 
first appear  to be somewhat  lengthy 
and cumbersome, they are both func- 
tional and  descriptive. 

Subtask and Task Identification 

The first part  of the new analysis pro-  
cess involves creating a list of major 
tasks, with the specific activities contri- 
buting to each major  task identified as 
subtasks of that task. This is done in 
three s teps:  

1. Determine  an  extensive list of 
models applicable to the creation of 
e lementary  and  secondary  instruc-  
tional mater ia l s  (or the context  of 
choice). 

2. Use these models  to generate an 
exhaustive list of specific instructional 
development activities. 

3. G r o u p  r e l a t e d  ac t iv i t ies  in to  
major tasks, with the constituent ac- 
tivities designated as subtasks of the 
major tasks. 

In o rde r  to d e t e r m i n e  wha t  de-  
velopment tasks are recommended by 
model builders, an extensive literature 
review was conducted.  As a beginning, 
those models a l ready reviewed by An- 
drews and Goodson  (1980), Diamond 
(1985), G e n t r y  (1984), G u s t a f s o n  
(1981), Reigeluth (1983), Stamas (1973), 
and Twelker, Urbach, and Buck (1972) 
were considered. Addi t ional  potential 
models were identif ied through a com- 
puter search of the ERIC and Psycholog- 
ical Abstracts data bases.  

Examination of 30 models  selected as 
relevant to the deve lopment  of school 
materials resulted in the identification 
of 67 basic instructional development  
subtasks (see Append ix  I). These sub- 
tasks have been g rouped  into sets of 
related activities to form twelve major 
tasks: 

Task 1: Needs  assessment  
Task 2: Goals and  objectives 

specification 
Task 3: Resource and constraint 

analysis 
Task 4: Target populat ion 

descript ion 
Task 5: Task analysis 
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Task 6: Test construction 
Task 7: Instructional sequencing 
Task 8: Instructional planning 
Task 9: Media selection 
Task 10: Instructional materials 

specification 
Task 11: Materials production 
Task 12: Formative evaluation 

In carrying out this process,  the 
major tasks and subtasks of a com- 
p rehens ive  d e v e l o p m e n t  mode l  
(Briggs, 1977) were used initially, then 
additional models were reviewed. If 
new subtasks were identified, the sub- 
task lists were extended; if necessary, 
the major tasks were also redefined. A 
flow chart of this iterafive tabulation 
and grouping procedure is included as 
Figure 2. 

Clearly, the model selection process 
will influence which subtasks are iden- 
tified for each major task. However, in 
this case, the grouping of subtasks into 
major tasks stabilized quite early in the 
analysis process, so it is unlikely that 
the list of major tasks has been affected 
by the selection process. 

The twelve major tasks are at about 
the same level of generality as those 
identified by Andrews and Goodson 
(1980) and by Stamas (1973). At the 
overall task level, there is considerable 
similarity between the major tasks de- 
fined here and those identified in the 
other reviews. The instructional de- 
velopment tasks of this analysis and 
those enumerated by Andrews  and 
Goodson and by Stamas are compared 
in Table 1. These comparisons are only 
general, because the subtasks included 
in the major tasks of the earlier analyses 
do not correspond closely with each 
other or with those determined here. 

Task-Level Analysis of Models 

The model builders'  stated purposes 
determine the major tasks that are 
analyzed for each model. For example, 
if a model builder did not outline a pro- 
cedure for a given major task, such as 
"Task 1: Needs Assessment,"  then the 
model is not  analyzed for that task. 
Therefore, models are first analyzed to 
determine which major tasks they in- 
clude. 

Subtask-Level Analysis  

The second level of analysis applied 
to the models determines which sub- 
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Figure 2. Flow chart of the iterative tabulation and regrouping cycle in- 
volved in the model  analysis procedure. 
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TABLE 1 
Major Development Tasks Defined in This Analysis  Compared with Tasks Ident i f ied in Previous Analyses 

Major Tasks Andrews & Goodson (1980) 1 Stamas (1973) 2 

1 Needs Assessment 11 Need 4 Identify Problem 
12 Alternatives 

2 Goals & Objectives 1 Outcomes 1 Broad Instructional Goals 
Specification 6 Specification of Behavioral 

Objectives 

3 Resource & Constraint 13 Constraints 
Analysis 14 Cost 

4 Target Population 5 Learner Attributes 
Description 

5 Task Analysis 3 Analysis 

6 Test Construction 

7 Instructional Sequencing 

8 Instructional Planning 

9 Media Selection 

10 Instructional Materials 
Specification 

11 Materials Production 

12 Formative Evaluation 

2 Tests 

4 Sequencing 

6 Strategy 

7 Media 

8 Development 

8 Development 

9 Tryout/Revision 

5 Pre-Assessment  of Entry 
Skills 

2 Collect Data 
7 Enabling Objectives 
8 Task Analysis 

6 Specification of Performance 
Tests 

10 Review/Revise Instructional 
Content  

9 Analyze Setting 
14 Design Teaching/Learning 

Activities 

12 Select Design Format 
14 Design Teaching/Learning 

Activities 

13 Construct Prototype 
11 Technical & 

Communications Review 

13 Test Prototype 

Hn addition, Andrews and Goodson identified Task 10, Instan/Maintain. 
2Stamas also identified Task 3, Organize Management; Task 15, Support Services; 
and Task 16, Implement/Evaluate/Revise/Recycle!Feedback Loop. 

tasks of each relevant major task are 
included in the model (comprehensive- 
ness for that task), and which subtasks 
are explained thoroughly (operational 
level for that task). 

These analyses are sharpened by the 
use of a weighting factor for each sub- 
task.  A subtask weight wi th in  each 
major task is simply the number  of rel- 
evant models that include the subtask.  
The assignment of weights is not  done 
at the task level, because all of the 
major development tasks are essential, 
at least to some degree. At the subtask 
level ,  d i f ferent  but  equa l l y  va l id  
methods for carrying out a task are pre- 
sented by different model  bui lders .  
Sub task  weights  d e m o n s t r a t e  the  
overall  acceptance of each of  these  

methods by instructional development 
theorists. 

ceptance, or " importance,"  of the sub- 
tasks included.) 

Comprehensiveness of Task 
Coverage 

For each major task, a weighted com- 
prehensiveness rating is then assigned to 
each relevant model, as follows: 

sum of weights of included subtasks 
sum of weights of all subtasks in that task 

and expressed as a percent. (Alterna- 
tively, one could just count the sub- 
tasks and determine a simple propor- 
tion. However,  that approach would 
give no indication of the relative ac- 

Operational Level of Task Coverage 

A model  is considered to be "opera-  
tional" with respect to a given subtask 
if it supplies enough detail to teach that 
subtask, or if a s tudent  (or a person 
with little knowledge about instruc- 
tional development  procedures) could 
carry out that task using only the in- 
format ion  i n c l u d e d  in that  model .  
Thus, a model  in which the process for 
a g iven  sub t a sk  is desc r ibed  ve ry  
briefly, or in which only references to 
other sources are given, is not opera- 
tional for that subtask. 
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In the models analysis process, for 
each subtask included in a model, an 
informed yes/no judgment  is made by 
one or more experienced instructional 
developers as to whether  the model is 
operational for that subtask. A weight- 
ed operational level rating (expressed as 
a percent) is then assigned to each rele- 
vant model in each major task, as fol- 
lows: 

sum of weights of operational subtasks 
sum of weights of all subtasks in that task 

FuU-Model Analysis 

Al though the comprehens iveness  
and operational level ratings of a model  
for each task addressed are important 
data ,  quest ions remain  about  how 
comprehens ive  or opera t iona l  that  
model  is for all of the tasks it addresses. To 
answer these questions, it is necessary 
to display the individual  ratings in 
la rger  matr ices  and  de r ive  some 
broader  ratings from the subtask- and 
task-level analyses. 

Mean Relative Comprehensiveness. 
Simply counting the number  of tasks 
addressed would give, for each model, 
a measure  of how " b r o a d l y  com- 
prehensive" the model  is; that is the 
a p p r o a c h  taken by  A n d r e w s  and  
Goodson (1980) and by Stamas (1973). 
However ,  task-by- task comprehen-  
siveness ratings can be used to provide 
a finer measure for those tasks included 
in each model. 

Taken together, the task-by- task  
comprehensiveness ratings show the 
overall comprehens iveness  of each 

model relative to the model-builder's in- 
tended purpose. A mean relative com- 
prehensiveness rating is derived as fol- 
lows: 

sum of individual 
comprehensiveness ratings 
number of tasks included 

Mean Relative Operational Level. The 
task-by-task operational level ratings 
show the overall operational level of 
each model relative to the model-builder's 
intended purpose..A mean relative opera- 
tional level rating is derived as follows: 

sum of individual operational level ratings 
number of tasks included 

Selecting Reference Models. Instruc- 
tional developers  can use the data 
provided by this analysis process to 
select one or more reference models  
suitable for their needs. 

In order to identify an "optimal" in- 
structional development  model,  the 
most comprehensive model(s) for each 
major task could be determined. The 
complete set of comprehensive models 
so identified could be considered to 
represent  an overall, eclectic, com- 
prehensive "model"  for all major tasks. 
Alternatively, a single "broadly com- 
prehensive" model  could be chosen, 
based on both the number of tasks ad- 
dressed and the relative mean com- 
prehensiveness rating. For some tasks, 
any model  would, in all likelihood, 
have to be supplemented by additional 
models. 

Similarly, the most operational mod-  
el(s) for each major task could be iden- 
tiffed. The complete set of operational 

Instructional developers can use the 
data provided by this analysis process 
to select one or more reference models  
suitable for their needs.  

models so determined could represent 
an overal l ,  eclectic, ope ra t iona l  
"model"  for all major tasks. Selecting a 
"broadly  operational" model  would 
require  cons ide ra t ion  of both  the 
number of tasks addressed and the rel- 
ative mean operational level rating. 

An Illustration of the Analysis 
Process 

Four  ins t ruc t iona l  d e v e l o p m e n t  
models  (Briggs, 1977; Control  Data 
Corporation, 1979; Dick & Carey, 1978; 
Gagn6 & Briggs, 1979) and one instruc- 
tional design model (Reigeluth & Stein, 
1983) illustrate how the analysis pro- 
cess is used. 

Task-Level Analysis of Models. The 
major tasks addressed by each of the 
five selected models are identified in 
Table 2. This simple matrix is very simi- 
lar to those created by Andrews and 
Goodson (1980) and by Stamas (1973). 

In this analysis process, each model  
is analyzed only for the tasks it ad- 
d re s se s  to some degree .  In o the r  
words, not all models are considered 
for each task. Therefore, the number of 
models  contributing to the data for 
each task varies. As shown in the far 
right column of Table 2, the number of 
models addressing a given task ranges 
from one (Task 11) to five (Tasks 5, 7, 8). 
Because it is a task that all five of these 
models include, "Task 7: Instructional 
Sequencing" will be used to illustrate 
the sub ta sk - l eve l  po r t i ons  of the  
analysis process. 

Subtask Weights. For Task 7, those 
subtasks included by each of the five 
models are shown by open bullets in 
Table 3. Each of the five subtasks, 7.1 
through 7.5, is included in at least one, 
and at most five, of the models. The 
number of models including each sub- 
task gives the subtask weights shown 
in the far right column of Table 3. 

Comprehensiveness. Summing  the 
we igh t s  of i nc luded  S u b t a s k s  7.1 
through 7.5 for each model, and divid- 
ing by the sum of the weights of all 
subtasks in Task 7 (14), gives the com- 
prehensiveness ratings in the bottom 
row of Table 3. In this example, Dick 
and Carey (1978), at 93%, is the most 
comprehensive model for Task 7. A dif- 
ferent model  might be the most com- 
prehensive for a different task. 
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TABLE 2 
Major  Tasks Addressed by Selected Models 

Control  Dick Gagn4 Reigeluth 
Briggs Data Corp & Carey & Briggs & Stein 

TASKS (1977) (1979) (1978) (1979) (1983) TOTALS 

1. Needs assessment X X X 3 

2. Goals & objectives specification X X X X 4 

3. Resource & constraint analysis X X X 3 

4. Target population description X X 2 

5. Task analysis X X X X X 5 

6. Test construction X X X X 4 

7. Instructional sequencing X X X X X 5 

8. Instructional planning X X X X X 5 

9. Media selection X X X X 4 

10. Instructional materials specification X X X X 4 

11. Materials production X 1 

12. Formative evaluation X X X X 4 

TABLE 3 
Comprehensiveness Ratings of Five Models for Task 7 Instructional Sequencing, Taking Subtask Weights 
into Account 

Control Dick Gagn~ Reigeluth 
Briggs Data Corp & Carey & Briggs & Stein SUBTASK 

SUBTASKS (1977) (1979) (1978) (1979) (1983) WEIGHTS 

7.1 Verify enabling objectives o 

7.2 Select organizing content 

7.3 Determine overall teaching order o 

7.4 Determine "size" of lessons 

7.5 Validate instructional sequence o 

COMPREHENSIVENESS RATING ( % )  

0 0 3 
o 1 

O O O 5 

o o o 3 

o 2 

(10/14) 71 (8/14) 57 (13/14) 93 (8/14) 57 (9/14) 64 (14/14) 100 

TABLE 4 
Operat ional  Levels of Models  for Task 7 Instructional Sequencing,  Taking Subtask Weights into Account 

Control Dick Gagnt Reigeluth 
Briggs Data Corp & Carey & Briggs & Stein SUBTASK 

SUBTASKS (1977) (1979) (1978) (1979) (1983) WEIGHTS 

7.1 Verify enabling objectives �9 

7.2 Select organizing content 

7.3 Determine overall teaching order �9 

7.4 Determine "size" of lessons 

7.5 Validate instructional sequence o 

OPERATIONAL LEVEL RATING ( % )  (8/14) 57 

�9 3 

o 1 

0 �9 �9 5 

0 0 �9 3 

o 2 

(0/14) 0 (3/14) 21 (5/14) 36 (8/14) 57 (14/14)100 
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Operational Level. In Table 4, the 
subtasks of Task 7 for which descrip- 
tions in the models are operational are 
indicated by solid bullets; subtasks for 
which the descriptions are not opera- 
tional are indicated by open bullets. 

When the weights of operational sub- 
tasks are summed for each model and 
compared to the sum of the weights of 
all subtasks in Task 7, the operational 
level ratings in the bottom row of Table 
4 result. In this example, Briggs (1977) 
and Reigeluth and Stein (1983) are the 
most operational models for Task 7, 
both at 57%. A different model might 
be the most operational for a different 
task. 

Full-Model Analysis. For simplicity, 
the preceding illustrations have fo- 
cused on the analysis of five models for 
a single task. However, because very 
few of the five selected models include 
certain tasks (refer to Table 2, Tasks 1, 3, 
4, and 11), it is necessary to consider a 
greater number of models in order to 
illustrate meaningful across-tasks data. 
Therefore, the data for twenty instruc- 
tional development models  (see Ap- 
pendix 1I) have been used to compute 
the mean relative comprehensiveness 
and operational level ratings. 

Using a greater number  of models 
increases  both i n d i v i d u a l  sub task  

weigh t s  a n d  the sum of sub task  
weights for a task. However, the result- 
ing task-by-task ratings for a given 
model  differ very little. In Tables 5 and 
6, the ratings for the individual models 
for Task 7 differ only slightly from those 
in the preceding illustrations (compare 
with Tables 3 and 4). (The total number 
of models contributing to the ratings 
for each task is displayed in the far fight 
columns of Tables 5 and 6.) 

In Table 5 are displayed the com- 
prehensiveness ratings for each task 
addressed by the five selected models. 
The ratings were determined using all 
relevant data for twenty instructional 
development models,  not just the five 
selected for reporting here. The last 
two rows of Table 5 show the number of 
tasks included in each model and the 
mean relative comprehensiveness rat- 
ing for each model. Of these five mod- 
els, the model  with the highest mean 
relative comprehensiveness rating is 
Dick and Carey (1978), with a rating of 
89%. Note that, although the Dick and 
Carey model  includes just nine of the 
twelve tasks, it is highly comprehen- 
sive (rating -> 80%) for seven tasks and 
the most comprehensive of these five 
models for five tasks. Together, the 
Gagn6 and Briggs (1979) and Control 
Data Corporation (1979) models pro- 
vide highly comprehensive coverage 

of the three tasks missing from Dick 
and Carey (Tasks 1, 3, 11) and could 
also be used to amplify the treatment of 
Tasks 2, 9, 10, and 12). 

In Table 6 are displayed the opera- 
tional level ratings for each task ad- 
dressed by the five selected models. 
These ratings were determined using 
all relevant data for twenty instruc- 
tional development  models. The last 
two rows of Table 6 show the number  of 
tasks addressed by each model  and the 
mean relative operational level rating 
for each model. Of these five models, 
the model  with the highest  mean rela- 
tive operational level rating is Briggs 
(1977), with a rating of 50%. Note that, 
although Briggs includes just ten of the 
twelve tasks, it is fairly operational (rat- 
ing >-- 50%) for seven tasks and the 
most operat ional  of the five models for 
five tasks. 

In selecting a single reference model 
from among the five illustrated here, an 
experienced instructional  developer  
might choose the Control Data model 
(1979) because it addresses all twelve 
tasks  a n d  is fa i r ly  c o m p r e h e n s i v e  
(mean relative comprehensiveness rat- 
ing 77%). Such a practitioner's experi- 
ence could be sufficient to "'fill the 
gaps" suggested by the model ' s  opera- 
tional level rat ings.  However ,  that 
model 's  low mean relative operational 

TABLE 5 
Comprehensiveness Ratings for All Tasks Addressed and Mean Relative Comprehensiveness Ratings 

TASKS 

Control Dick Gagn6 Reigeluth NO. OF 
Briggs Data Corp & Carey & Briggs & Stein MODELS 
(1977) (1979) (1978) (1979) (1983) (out of 20) 

1. Needs assessment 60 57 77 8 

2. Goals and objectives specification 94 88 66 94 13 

3. Resource and constraint analysis 88 88 63 5 

4. Target population description 75 100 7 

5. Task analysis 100 79 100 83 83 14 

6. Test construction 89 75 100 75 11 

7. Instructional sequencing 81 67 95 62 67 11 

8. Instructional planning 63 51 77 75 35 13 

9. Media selection 75 75 91 100 14 

10. Instructional materials specification 68 96 84 68 11 

11. Materials production 100 5 

12. Formative evaluation 68 68 90 100 9 

NO. OF TASKS 10 12 9 10 3 

MEAN RELATWE COMPREHENSIVENESS (%) 79 77 89 80 62 
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TABLE 6 
Operational Level Ratings for Al l  Tasks Addressed and Mean Relative Operat ional  Level Ratings 

Control Dick Gagn/~ Reigeluth NO. OF 
Briggs Data Corp & Carey & Briggs & Stein MODELS 

TASKS (1977) (1979) (1978) (1979) (1983) (out of 20) 

1. Needs assessment 60 27 0 8 

2. Goals and objectives specification 59 0 41 53 13 

3. Resource and constraint analysis 63 31 0 5 

4. Target population description 0 0 7 

5. Task analysis 83 0 69 83 42 14 

6. Test construction 43 - 0 46 0 11 

7. Instructional sequencing 67 0 19 48 62 11 

8. Instructional planning 63 11 67 75 14 13 

9. Media selection 0 0 16 64 14 

10. Instructional materials specification 0 28 68 0 11 

11. Materials production 0 5 

12. Formative evaluation 58 0 77 32 9 

NO. OF TASKS 10 12 9 10 3 

MEAN RELATWE COMPREHENSIVENESS (%) 50 8 45 36 39 

level rating (8 %) limits its usefulness to 
students and other inexperienced in- 
s t ruc t iona l  deve lopers .  For  such  
novices, either the Briggs model,  with 
mean relative ratings of 79% and 50% 
across ten tasks, or the Dick and Carey 
model, with ratings of 89% and 45% 
across nine tasks, would appear  to be 
more helpful. 

Concluding Remarks 

In this article a process for analyzing 
prescriptive models for the develop- 
ment  of instructional materials  has 
oeen described. The process has four 
steps: 

1. Group related subtasks into major 
tasks. 

2. Analyze each selected model  rela- 
tive only to the major tasks the model  
actuaUy includes. 

3. Within each major task, deter- 
mine weights for the subtasks, as a 
measure of the "importance" assigned 
to each subtask by the field. 

4. For each major task, analyze rele- 
vant  models  for comprehensiveness 
and operational level, using the sum of 
the subtask weights as the base. 

This model-analysis process is itera- 
tive and cybernetic. As they are pub- 
lished, new models can be analyzed 
and the resulting data integrated with 
previous results. At the same time, the 
p a r a m e t e r s  d e p e n d e n t  on sub ta sk  
weights can be refined by input  from 
those new models. 

The process for analyzing models 
developed in this article can be applied 
to the analysis  of instructional  de-  
velopment models intended for other 
contexts, such as military training. The 
process may also prove to be of value 
in analyzing and comparing models 
that are intended for quite different 
purposes,  such as courseware evalua- 
tion. 

Thanks are extended to Dr. Donald P. Ely and 
Dr. Sidney S. Micek of Syracuse University and to 
Dr. Jack E. Forbes of Purdue University for their 
contributions to this effort. 
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APPENDIX I. The Tasks and Subtasks of Instructional Development (in brief) 

Task 1: Needs  Assessment.  The task of needs assess- 
ment involves determining goals, identifying dis- 
crepancies between goals and the status quo, and es- 
tablishing priorities for action. 

1.1 Identify and rank a range of possible goals. 
1.2 Identify discrepancies between expected and 

actual performance. 
1.3 Analyze consequences of discrepancies. 
1.4 Determine possible solution areas. 
1.5 Set priorities for action. 
1.6 Select intervention. 

Task 2: Goals and Objectives Specification. The task 
of determining instructional goals and objectives in- 
volves generating increasingly specific objectives from 
more general objectives. 

2.1 Define overall instructional goals. 
2.2 Specify end-of-course objectives. 
2.3 Specify unit objectives. 
2.4 Write terminal behavioral (performance) 

objectives. 
2.5 Draw instructional map. 
Z6 Determine objectives" "'fit" within curriculum. 

Task 3: Resource and Constraint Analysis. This task 
involves determining whether a cost-effective de- 
velopment effort can be undertaken. 

3.1 Assess resources available. 
3.2 Analyze existing constraints. 
3.3 Plan constraint removal. 
3.4 Make go/no-go decision. 
3.5 Plan resource use. 

Task 4: Target Population Description. This task in- 
volves determining the characteristics of the target 
population, or students, so that instructional materials 
can be prepared to suit the learners' needs. 

4.1 Determine general characteristics. 
4.2 Determine aptitude, ability, and skill levels. 
4.3 Determine attitude and motivational 

characteristics. 

Task 5: Task Analysis. Task analysis provides a con- 
ceptualization for the instructional design and useful 
guidance for the writing of assessment devices. 

5.1~ Identify and classify tasks/content to be 
learned. 

5.2 Conduct information- processing/content 
analysis. 

5.3 Conduct learning task analysis. 

5.4 Draw learning map. 
5.5 Define entry behaviors. 
5.6 Validate objectives. 

Task 6: Test Construction. The student 's  perfor- 
mance level on each prerequisite or terminal objective 
is determined in order to monitor each learner's pro- 
gress and thus prevent failures and minimize remedial 
instruction. 

6.1 Specify administrative details/assessment 
system. 

6.2 Specify appropriate test characteristics for 
each prerequisite or terminal objective. 

6.3 Construct and review test items. 
6.4 Determine test validity and reliability. 
6.5 Try out the test and revise it. 

Task 7: Instructional  Sequenc ing .  The general  
sequencing of instruction among terminal objectives is 
the aim of Task 2. Task 7 involves the sequencing of 
instruction among enabling objectives. 

7.1 Verify enabling objectives for each terminal 
objective. 

7.2 Select the organizing content. 
7.3 Determine overall teaching order of enabling 

objectives/content. 
7.4 Determine "size" of lessons. 
7.5 Validate instructional sequence. 

Task 8: Instructional Planning. Instructional plan- 
ning includes specifying instructional events, or teach- 
ing steps, for each enabling objective. Not all teaching 
steps must be built into the instructional materials. 
Some may be provided by the teacher, others by the 
student. 

8.1 Identify content. 
8.2 Plan pacing and grouping of instruction. 
8.3 Identify options for instructional methods. 
8.4 Select instructional methods. 
8.5 Plan pre-instructional activities. 
8.6 Plan presentation of new content. 
8.7 Plan practice with feedback. 
8.8 Plan performance assessment. 
8.9 Plan for retention and transfer. 
8.10 Specify conditions of learning. 

Task 9: Media Selection. This task involves selecting 
appropriate media by considering task variables, 
learner variables, the assumed learning environment, 

Continued 
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APPENDIX I. (Continued) 
the assumed product development environment, the 
economy and culture, and practical factors. 

9.1 Determine fundamental delivery methods. 
9.2 Specify stimulus characteristics. 
9.3 Specify response characteristics. 
9.4 Identify potential media. 
9.5 Make final media selection. 

Task 10: Instructional Materials Specification. This 
task involves preparing manuscripts,  scripts, 
sketches, and storyboards for the instructional mate- 
rials. 

10.1 Prepare instructional standards. 
10.2 Review existing materials. 
10.3 Write prescriptions. 
10.4 Review and revise prescriptions. 

Task 11: Materials Production. This task involves 
producing first the prototype, then the final text, audio, 

I 

and visual materials that will make up the instructional 
package. 

11.1 Draft and review the learning activities. 
11.2 Edit and revise draft materials. 
11.3 Produce audio-visual materials. 
11.4 Assemble course materials. 
11.5 Revise on basis of field trial results. 
11.6 Produce text materials. 

Task 12: Formative Evaluation. This task involves 
three phases of product validation, after each of which 
the instructional materials are revised. 

12.1 Plan materials evaluation system. 
12.2 Describe learning environment. 
12.3 Conduct one-to-one evaluation. 
12.4 Conduct small-group evaluation. 
12.5 Train field trial teachers. 
12.6 Conduct field trial evaluation. 

APPENDIX II. Models Used in Computing Mean Relative Comprehensiveness and Operational Level 
Ratings. 
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