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THE STATUS OF RESEARCH ON MODELS
. OF
PRODUCT DEVELOPMENT AND EVA LUATION

Models are apparently being proffered and used rather freely -todgy in
tbe development and evaluation of instructional products. This paper /Lffers a
crlttcal look at the current research baseé supporting the use of thes{ models
and identifies two basic probfems with which researchers will have fto cope as
they begin to add to the existing research knowledge ‘

In a'asesslng the research on the utiuty of devélopment .and ;avaluauon e
models in the creation of mstructi'om;l prodnicts, one finds him : If in much
the same position as Norman Hamm in his review of the efficacy and ‘
adm;.nlstmuon of research on the mental health of chlldreg amm, 1974).
He notes that his ﬁxethod of inquiry is '"limited, if m;t aom)éwhat paradoxical.

: , /
-What is offered is a rational analysis of our empirical enterprise as it applies

to practical payoff...[p. 9]." Echoed here is his call fo/ more attention to a

/
sclience of science, including research performed on regearch policy.

As a first step, then, one ngeds to examine just/what is meant by the

use of evaluation and development models in product _Jevelopment. »

f
Purposes of Models /

Individuals writing on the nature and use of n{odels in science (c.f.
) .
Kaplan, 1964, Black, 1973) have noted several uses made of the term.. Black,
for example, discusses how the term "model" has been used in sci-encg‘to

denote (1) scale models, (2) analogue mgdels in which there is an isomorphic

. f

relationship between the model and the original entity, (3) exemplar models /
s ;i

which outline designs or conceptions of things worth of (miiation, and ‘ / /

4




-2-
(4)‘ theoretical models in which one uses an area better understood in order to.

* .solve a particular problem. It will bd argued here that the term "models"
.‘as typically used. in educational déVeloprr;ent and evaluation appears to refer
to the ihi'rd definition above, i.e..,” these development and evalut;tion models
?re slmply designs Qf exemplarx processes or procedures. They do not
,i,pm' “for instance, to be‘_theo’retical'mod;ls since tf}e)/ éeneraliy lack -
emlmtory'and./or' pf;adlcti;re features: They simply apbear. to be e}xemplars."
of desirablé.;r commendable operating procedures and are probably best
viewe;i as altérnétlve, descriptive conceptualizations of development a.nd
évaluation processes. Blgck mentions such a use when he dlsc;fssea models
as a ''convenience of exposition. ./_?ha_§7 may also h<elj> us to' notice what other-

' wise may be ovérlooked, to shift the relative emphasis attached to details--in

short, to see new connections (p. 496]." This use of the term "models" seems

particularly appropriate to the m_odels uéed to @lde evaluation design where

* there aren several competing conceptualizations of app;'oprtate evaluation pro-
cedures, each b'aged on differing assumptions @d values‘ concerning the
evaluation process itself. bevélopment mqglels_, however, frequently appear to
pe as much managerial strategies as helpful conceptual paradigms of any
partlc'ular development process. ‘\ The characterization' of models as heuristic
devlceak.forl use in specific contexts\suggests a conceptual alﬁlculty in generali-

zing or being prescriptive about the use of particular mqdels across varylhg

‘circumstances and situations. - s

& , :
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Increased Attention to Models
’.%’here has been an increased prollt’eretloo of models in the laet few

years from the research and develo&nent communities and a concomitant

tncreued lnterest in them by the federal fundlng agencies. Altlﬁugh space

does not permit a full review of all development and evaluation models cur- .

rently belng proffered, a few words of summary seem necessary. ‘.

‘ Probably the most current and comprehensive discussion.of models anti
procedures for instructional development can be iouod in Baket' (1973). Both
Baker «end Schutz (1970) have referred to two 'major development emphases:
those M\?ng to do with change support procese and those having to do with /
a product) development process. They suggee'? that there may be differing
development models and strategies appropriate to the different emphasis of

it % :
these twottapproachee. Baker pro"’ des some reason to doubt whether there
could be any generalizable development models for change support processes '
in pointing out that development procedures are 'h'lghly idiosyncratic to partic-
ular“ contexts. Merrill and Boutwell (1973), in revtewlng books and manuals
deelgxged to give guidance to developers of instructional systems, have noted
that though| théy vary in terminology, the procedures recommended all
basically tnuude the'following components: behavioral objectives, pre-test,

i P _

!nstructional‘ activities, post-test, and revision based on empirical results.

There-eppears to be less uniformity in the field of evaluation models

\

§ ; .
‘with its proliferation of models such as the CIPP Model (Stufflebeam, 1968),

the Countenance Model (Stake, .1967), the Dlscrepancy Model (Provis, 1971),

the Pathways Model (Scriven, undated), ete. Worthen and Sanders (1973)

{f 6
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_provide the most current comparison of the major evaluation models; though

the collection of readings by Taylor and Cowley (1972') also provides a good

oy

In addm'on to the lncrealsed attention being paid by the research com-
munity to the development ;nd use oi models, ‘there apparer;tly has been an
hicreaqing tendency 'to...u_se‘ models ;ts a ';xxgane of speci.fying ax;d opemtlpn-
aﬁzing fecl.eral development and evaluation bollcy. Drafts of policy statem.ents

. 2 |
from the National.Institute of Education (NIE) (c.f. NIE 1974a, NIE 1974b)

and documents submitted to NIE for possible policy adoption, (c.f. Institute .

for Educational Develdpment, 1973) suggest tl}ht NIE is taking a more brescrip—
tive stance toward the usg of evaluation and developmeﬁt models in its
monitoring of instructional development work. '

This increased prescriptiveness seems to emanate, at least in part,

from NIE's response to a re;port to Congress made by the Comptroller

" General concerning a review of educational laboratory and research develop-

ment center prografns (Compirol]gr Gex;eral of the United States, 1973), I
its response to this report, NIE;‘,agreed. among other things, to (1) réquhe
ct;ntractoxjs to state objectives in terms (of the 'épeclflc éducatlonal changes
that are expected, (2) to produce empittlé:al evidence of the accomplishments
of students w‘ho' use the materials, and (3) to define more’'clearly the various
aﬁges of product development and testing (Cgmptxfoller General of the United
émtes. 1973).

By NIE's own admission,this increased prescriptiveness 18 not based on

empirical evidence,

‘ 7




Generally ‘we have lacked both the data base and the under-
standing of system dynamics needed for effective rational’
policy making. In their absence, policies have been determined
"on the bagis of the resolution of cross-pressures, analogies
drawn from other fields, and the imagination and foresight of

a few individuals [NIE, 1973, p. 65].

Just how true this statement must be is evidenced by a brief review of the

past research in the area of evaluation and development models.

-~

Past Research on Models

Whether one looks at the oyerall rationale and empirical evidence sup-
port{._ng the use of develbpmeét models or. the justii{cation of specific compo-
nents of develobrpent Px:ocedures,' the picture is équally bleak. Merril] and
Boutwell (1573), after noting fhat almost all development procedures reviewed

seemed to be based upon (a) the specification of objectives in terms of, observ-

able student behaviors, (b) the use of criteﬂon-'referenced rather than norm-

q ..
referenced measurement procedures, and (c) the verification of instructional
products by empirical test results, note that "the paucity of research on these
premises suggest that they are considered axiomatic. Numerous propositions

have been suggested, but'only a handful of father poorly executed studies have

tested them [p. 95)." Baker (1973) also notes that much of the literature in
, instructional development prescribes, on the basis of faith alone, '|egions of

procedures.' Noting a lack of empirical research in this area, she summarizes
by sdying,
‘\, . « the field of educational development requires inquiry into the
kinds of development procedures which are effective in .particular
contexts for various classes of organizations. From the current /
state of ‘the art, one would suppose that minimally such procedures
would require specification, field testing and revision as a

[}
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. . . ‘
foundauon for development work.: The possible ways in which each
‘of these points might be translated into pract:lce must be explored

[p. 277]

. 'I‘hough the specification of behavioral objectives may be thought to be
“basic to most development models, the results of research on the effective-

ness of using behavioral objectives as a means of improving teaching, guiding

evaluation, or in the facilitation o(leaming. seems to‘be inconsistent and

. , ‘ ;
. eqfuvocal at best (Duchastal and Merrill, 1973; McKeachie, 1974; Stake, 1973).

There are a number of conceptual and technical challenges which the crlterion

referenced test movement must meet before any development model could
. aafely 1depend upon their widespread development and use (Ebel, 1973 Kleln |
. and Kosecoff, 1973) Fur@her. Baker (1973) indicates that there is notleven o
_ indicative evidence that certain types of media cox;tribut.e to a better lehrn!n'g
environment than c;ther types of media or no media at all. She, sugépats that
developers themselves have to make evalugtion studies of probably cqr;tendtng
media to determine their rela.tive effectiveness for the partlgul;r objecﬁves
of interest. And finally, “ is becomlné increasingly clear that the adoption

.

of even the most basic "laws of learning" and hierarchial relations which.

has been a very significant feature of developm;ant models is largely wl.t.h.out
empirieal justification as they are no'vg‘ conceptualized (McKeachie. 1974a,
McK’eaci\l‘e. 1974b, White, 1973).
A.'look at the more global compoi:ehts of development modela reveals
the same lack of research foundation. Baker (1973) notes that while there
: '

are many guides for writing performaxgce specifications, the research in

support of such practice is not to be found. She indicates that the influence

9
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of specification on the purveyors of instruction has not been demonstrated in
: 9 7
dontrolled experimental studies. Although there are many’g'uldelines on how

to write performance speciﬁcahons. there ls‘no\' research today to indicate

the utility of such procedures to other developers. She notes that the question
’
of the generallzabllity of specific revision procedures to othar tasks and other

LS

subject matters have only ))een touched upon brleﬂy
Popham (1969) notes that this sg.t‘ne. situation prevails with research con-
‘cerning the development of cutrlculum materials,

. «..8tudies for the reyision process to 1mprove the quality of curric!lum

° materials lave not beed frequéntly conducted. There seems to be an

~ overriding faith in the idea that materials revised to be consistent with : -
empirical tryout data will become better. This has not been clearly
demonstrated. Certainly the manner ‘ln which revisions can be made
lmost efficiently has “not’ been carefully treated [p. 335],

»

The state of the art appears to be no.better for evaluation models.

Worthen (1972) has pointed to the sparsity, of research on tl{e phenomena of

evaluatlon ltself He notes that present evaluation models "... represent
‘(

(mdlwdually and collecuvely) ang inadequate knowledge base for the guidance of

e'ducatlonhl evaluation [p. 3] He notes there is little or no lnformatlon

about the relative efﬁcaej/ of alterpative evaluation techniques and,'calls for

research on the e\>a_lua'tion models themselves as well as on the critical

.
)

¢9mponenfs of most models, such as the* obtrusiveness of data ‘collection
techniques on the educational ‘phenomena being ev'aluated, and the differential
" effectiveness of feedback provided from evaluatton dnder differing condltlone

and scheduling. He also notes the need for studies to identify. the most
b i :

@ ..
]

effective means of identifying goals and conducting needs assessments. y it
L4
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g Stﬁke and Denny‘(1969) have written about the lack of available techniques

‘and knowledge bage for the ct;ndﬁct of evaluadoﬁ. They discus;, for example,
“ the lack of techniguGS'f;)r presenting goals andvp.ri;)rities and the relative lack
of good instmnientation for aeéesstng ir;étrucpional materials in clads;'oom
lnstruction. For exa:;mple. acknowledgin'g that there are many ;radition;al

obgervational schedulés and techniques, they point to how little information is '

available on how validly these techniques can be'used and how widely. In

. .

addition, they note the lack of adequéte instructional assgesment schedules’

.and eall for research and development which pays attention tb the . . . widely ‘
s, . . Y -
reported phenomenon of experimenter bias and tHe obtrusiveness of the class-

.room observer [p. 38 i They also indicate a need for simple ways of

meaningfully describing what the instructional program consists of and what

oo : 7 .
the studegts do in and after training. Finally, they discuss evaluation's

r

_current lack of ability to show how students perform and to measure student's

performance in evaluation-related contexts.

Thus, in evaluation as well as develobment, there is not oniy a lack of

’

research evidence on the utility of various models or conceptual approaches,

but a lack of evidence on the effectiveness of component procedures and the

L I

bésic asSumptions within the models themselves. It appears that, at this

. .
time, these.models cannot be considered anything more than convenient con-
ceptual mgchanisins or, at most, value-based (not empirically based) claims
about what constitutes ""good" development and evaluation procedures. .

There may be a need at the federal policy level for increased prescrip-

tiveness of the use of evaluation and development models; but such

11




prescrlptiveness is currently not based on the results of emplrlcal research

In euch caeee, therefore, it ought to be made clear that these preecrlptive

recommendations are made from pollcymakers' past experlence or value basie

»

or from untested hypotheses concerning the appropriateness of models selected

fmm flelds other than education.

s = ?

Problems i Conducting Reeearchv

The case has been made thus far that a great deal of research needs to’
be oond"dcted upon ev.aluation and develooment proceduree before empirically
‘based policy- can be developed. There are some besic conceptual probleme, )

however, ‘whlch must be solved before adequate research can be conducted

upon the development and evaluation mddels themselves.

-
.

One basic problem is the conceptual delineation of just what constitutes

a development or evaluation model and how one can ldenilfy and adeq}xately
.describe such models. Merrill and Boutwell (1973) have discussed the lack
of’ the systematic leentification of the variableg being manipulated by instruc-
.uonal developers and have propoeed. a taxonomy which would enable such '
identification. They note. that Ilt is often difficult for instructional material
developers to describe their products unamblguously and thereby profit by the-
" work of others in the field. In addition, they cite the difficulties instruct.lonal
researchers have in describing their experimental treatments adeouateiy. 3
Merrill and Boutwell have proposed a task variable taxonomy es’ a first step
in' resolving some of these djfficulties. Schutz (1970) notes tnat :
The * scope of the phenomenon, educT iongl development,' has yet to
r

be realized. While there i{s a vague ‘realization that it should be
possible to translate available relevant knowledge into a form that

12
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permits improvéd educational practice, it is erroneous to assume that~
the means for doing this are perfectly dlear [p. 39].

- _
~ Schute further argues that the realm of educational development is still.too
,.yonn“ﬁd rapidly gr:owing‘ to make lt‘even feasible to attempt to describe the
state of the art,
While the development domain is highly sophisticated and well dif-
ferentiated in many aress, in education it has until very recently

either been regarded as unneceaury or confounded with research
(p. 40]. ’

That this problem of lack of conceptual clarity is not confined to development
S
is evidenced in the discussion by Worthen and Sanders (1973) of the continuing
disagreement within the field about the most appropriate and useful definition
of evaluation. (c.f. Scriven, 1972). -
a*\
A second major problem to be overcome before addressing such concerns

as (1) the utility of various development and syuluauon models, (2) the compa-
i

tibility of given evaluation and development models in a particular context,

and (33 the interaction of particular enlulfim and development models with

the_pature of the produc't. is the lack of conceptual clarity about the actualk

pnrpoul ﬁor uslng development and avaluatlon models in/ mmrials development.
- An answer to the questlon 'th is an .eﬂectlve development or evaluation

‘model?® requires that one first consider "effective for what purpose?” Medels

have been used frequently in the past and apparently without a need on the

part of the users fo; a strong empirical base. Dmlopment and evnluutfon

- ]
models may currently be being used because of a belief (the& is ‘obviously no
>

empirical evidence) that they will result in the efficient production of high

quality products and result in efficient and relevant agsessment of the worth
13 A\

-
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" of these, products. }»Thls view of the use of models, however, is baséd upon

-

tn ethctﬂonal tachnology perspective and it is poesible that models are used

-~ ¥

not ﬂor thelr utlllty in ‘terms of educatlonal technolog, but because they

serve as efficient ,polltlcal and managerial means of directing and controlling
% )

denlopx"nmt work,

Mlcbeel Apple (1972) has suggested that the use 6f systems management
procedures (in many ways similar to the eurrent use of development and
evaluation models) actually prbvides means of increasing certainty and control: .

It should be made clear, then, that systems app: oachee are not

oumthlly neutral, nor are they performing a ''scientific' function.

By tending to cause its users and the other publics involved to

1ignore certain possible fundamental problems with schools as insti-

tutions, systems management also acts to generate and channel

political sentiments supportive of the _exisitng modes of access to .
knowledge and’ powér (p. 15]. .

Obviously models may be chosen by researchers for their heuristic and
conceptual features but used by administrators because of thefr monitoring
and mmgemmt capabilities. If one usu;nea that these models are being )
prescribed at the'feiiere,l policy level, bowever, more for their me.nagerlal
capabilities thm thetr edncatloml technology base | then the prevlons literature

- .

“.review is 1ncomplete The criteria for good devefnpment and evaluuion

modéls then lie no‘t only in their utility in providln_g the most technically

sound products, but in their utility for monitoring and gulding the development™

process itself as well. *This leada one to vlew th’e use of models as another
type of muugement struteg md suggeats ‘research reviews and further A
reeeu'ch tn the mu ‘of lndustrlal and educ/atlonal managément and not in the

. area of instructional technology.




-12-

- .

The appropriate criteria and even most tgermane fields of research for
development and evaluation models are therefore inextricably tied to the pur-.
pose or usa’that- such model.s have in the instructional development process.
-Presumably. models can fulfill multiple purposes or roles in"the lnst‘ructional
davelopmont' process; indeed, Scriven (1367) sometime ago discussed the
multiple ml;s evaluation can generally play. If, howev:ar, devel@ment and

-

' evaluation models are simply alternative heuristic conceptualizations of thele
respective processes, then'the assessment of their‘ validity or utility must -be
made in terms of the value perceptlons' of the x;gl;a\:rant individuals involved,

\.e., one condu;:ta value research. If, on the other hgnd, these moclelsf are /
to be used as vaUdatgd procedures for producing the technologically best
instructional products, then considerably more research needs to be con-
ducted in the field of instructional technology. Finally, if thene modsls ate
to be used as ‘a managerial control and monitoring mechanism then research
in the area of industrial and educ.atIonal management is most relevant., At
present there appea're to bq little clarity in kthe field of lnstﬁﬂ:t_ignal materials
development regarding the actual purposes developmeht an& evaluation models

' are being used for and mor;a importantly,i the Actunl purposes for which such
xpodolo were originally designed.

In ‘aummary, then, it appears that there is practically no solld'empirlcdl

N .
evidence to justify the prescriptive use of development and evaluation models

in instructional product development -- at least from an instructional tech-
]

nology standpoint. . Furthermore, before such a research base can be provided,

two ;lgmﬂoant conteptual problems have to be addressed by the researcher.

7/
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First, how doe.s ox;e define, identify, and dgscribe development and evaluation “
models per se, and secondly, i\ow does one determine when an instructional

: &ohnoloy. perspective is indeed more relevant than an industrtal. managem;an_t |
or value research pex.'spei:tl.ve? Perhaps as researchers begin to address
thellp, questions and use them to focus their work more clearly, -better evidence

wilf ‘dome to light regarding the butility of using models in the ‘development and @

evaluation of instructional products.

£ . '
£ 1 p |
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The following papers, in the Research, Evalpation and Development Paper
Series are availdble at the prices stated below:

e The Status of Research on Models o? Product Development and
Evaluation. By Nick L. Smith and Stephen L. Murray, Northwest
Regional Educational Laboratory. $1.50 per copy (806-5201)

Techniques and Procedures for Formative Evaluation. By James
Sanders, Northwest Regional Educational Laboratory and Donald
J. ‘Cunningham, Indiana University.- $3.00 per copy (806-5202)

® A Look at the Mosaic of Educational Evaluation and -Accountabiliéy.
By Blaine Worthen, Northwest Regional Educational Laboratory.
$2.50 per copy: (806-5203)

e . The Adminis::ratoi-kesearcher Interaction: The Conduct of
_Cooperative Research. By Stephen L. Murray and Nick L. Smith,
Northwest Regional Educational Laboratory. $1.50 per copy

* (806-5204)

° Pie-product Evaluation: What to do While Waiting for the
: Product. By Nick L. Smith, Northwest Regional Educational
Laboratory. $1.50 per copy (806=5205)

® A Prescriptive Model of Developmént or Evaluation: Some
Needed Maturity. By Cecil Clark, Brxgham Young Universxty.
$2.50 per. copy (806-5206)

® Some Tasks and Competencies Frequently Required in Educational
Research and Evaluation. By Blaine Worthen, Northwest Regional
- Educational Laboratory. $2.50 per copy (806-5207) :

e 'The.Use of Multiple Strategies in the Evaluation of Experience~
Based Career Education/ By Thomas R. Owens, Joseph F. Haenn and
. Harry L. Fehrenbacher, Northwest Regional Educational Lahoratory
. $2.50 per copy (806-5208)

e The Use of Student Case Study Methodology i1 Program Evaluation.
) By Haryy L. Fehrenbacher, Thomas R. Owens and Joseph F. Haenn,
Northwest Regional Educational Laboratory. $2.50 per copy
" (806=5209)

& Complete Set.of Titles: $17.00 (reflects 15% discount)

Prices subject to change without notice.
Smi_ purchase order or prepayment for, 'any of the titles listed above to:

. Office of Marketing ‘and Dissemination
. Northwest Regional Educational Laboratory
710 S.W. Second Aveffue
Portland, Oregon 97204
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