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The University of Minnesota Research, Development and Demonstration
Cenéer in Education of Handicapﬁed Children jhas been. established to
concentrate on inéervention strategies and materials which develop and
improﬁg”¥anguagé and communication skil}s in young handicapped children.
Thé long term objective of the Center'ié to improve thellanguage
and communication abilities of handicapped children by means of iden- .
v, rtification of linguistically and potentially linguistically handicapped
"chi}dren, development and evaluation of intervention strategies with

young handicapped children and disseminatiqn of findings and products

3

of benefit to young handicapped children.
(
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The evaluation of materials used in the classroom is an impor-

3 -~

‘tant educational responsihility which is frequently ignored. Cronbach

-

(1963) has defined educational evaluation as ''the collection and use

of information to make decisions about an educational program." This

e Y

general definition has been the basis for several evaluation endeavors
over the past decade. Generally, however, these evaluation attempts
have been concerned only with verifying the effectiveness of the final

version of an educational product. Eyaluétion attempts during the

-

develtopment stage have been relatively rare.

Scriven (1967) has made a distinction between two types of eval-

4

uation modgls - "formative" evaluation and "summative' evaluation.
“Formative' \evaluation refers to the assessment of an instructional

product during its developmeny§. Its goal is to identify the ways in’
. ' -~
a which the materials !can be modified in order to optimize their effect-

\ .
‘iveness before the summative evaluation 1is undertaken. "'Summative"

\
evaluation refers' to the assessment procedures occurring after the

s -

, /
~ development of the\instructio#al product has beén complete. Acc¢ording
to Scriven, summative evaluation is based upothhe'fiﬂal product's

use in a field-test situation, where its worth isﬂcompared to other

products which attempt ‘to accomplish similar oals.

’ :l . ) /
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Both the formative and summative aspects of evaluatlon are

.

necessarily important in the assessment of.edurational materlals

- [
Tne need for product évaluation to protect school children, the

M

"largest single group of unprotected consumers,' has been noted by
3

-

Cass (1973). Too often such children are required to learn from
‘4

materials tnat have not been field=tested. Educational Products

Information Exchange Institute (1972) has estimated that 997%

A
of the materials used in schools have not been field-tested in

T a way tnat involves tne actual use. of the materials in the
5 g

classroom, assessment, and subsequent systematic revision
where needed (Cass, 1973). The need for more of this type of for-

mative evaluation has been emphatically proposed by Sandefs and
/ )

[y

Cunnlngham (1973), who argue tnat it is the most urgent need in the

K\a"fEa of product development, s ‘

! /// ﬁecently, materials were developed by the Voéabu' ry Develop- ’

L~

ment Project-to teach educationally handicapped children 1mportapt
concepts and skills in the areas of money, measurement and time.
In evaluating the materials, the Project obsefved Scriven's (1967)

“distinction between formative and summative evaluation,‘and employed
LY

an expanded four-stage overall evaluation plan which included both

types of evaluation. lhe overall evaluation plan included a chain -
~

of activ1t1e9 ranging from basic research to° the appllcatlon of

this research in the development precess; the pilot testing of
initial materials, with feedback from a wide—range of sources; re-

-~

vision of the materials; and finally, a large-scale field-test of

the fevised materials. o

[ » \
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Perhaps the most intensive aspect of this overall evaluation-

\

plan involved the formative evaluation of the materials as they

were developed. The goal of the formative evaluation of each in-
structional unit was +o modify the materiii§—%n order to optimize
“their effectiveness for educable mentally retarded (EMR) children,

Sgg\population for whom the Progra@ was developed. The success of

hY

the revised materials was to be assessed- in the extensive summa-

~

tive evaluation of the materials, which was to occur in urban, '

s N , A
rural, and suburban communities in the ‘state of Minnesota.

©
)

Eacn df the five units:in the Mpney, Measurement and Time

« r

Program underwent extensive f$rmative evaluation so0 that revisions

¢ .

could be made and tested in a kumdative evaluation design. The
A
4
purpose of this paper is to explain how the formative evaluat%pn

design was incorporated into the overall evaluatien plan of the

~

Vocabulary Developmeat Project, and specifically, to describe the
formative evaluation aesigh in detail so that others’might develop

a similar evaluation plan to meet their own needs.
L] . H

-

Overall Evaluation Plan of the Vocabulary Development Project

The goal of tiie overall ewaluation plan of the Vocabulary

Development Project'was to identify effective instructional tech- "

3

niques and to incorporate these into materials which would meet ,

some of the instructional needs of young EMR children., An overall

.evaluation plan which -incorporated each of these goals was developed.

)

It was the belief of the Project that evaluation would not only

’
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facilitate the process of instructional development, but that it
'Qould also proverto be an integral‘parg ;f‘that process.
Four stage’s were identified in the Projeqﬁ's overall evaluation,
plan (see Figure 1). Stage One involved the movement'from-"%eéearch ' )
to deﬁelopment." In this stage| rélevant gindings from basic

~-  research were ldentified, analyzed, and summarized, and then trans-

~~ 1rlated into prototype classroom materials. Much of the research foun-
}pn '
e

dation came from elaboration reségrch conducted by the Prqigpt's

directors (cf., Taylor, Josberget, & Knowlton, 1972; ?hurlow & Turnure,

1972; Turnure, 1971; Turnure & Thurlow, 1973a,b; Turnure & Walsh, ' /?
1971; Whitely & Taylor, 1973) énd from other research being conducted ;
at the University of Minnesota's Research, Development and Demonstra-
tion Center (¢f., Bender & Taylor, 1973; Danﬁer & Taylor, 1973; Riegel
Dannér & Taylor, 1972). Relevant findings from numerous other indi-

,’ vidualgf;orkipg in the area of elaboration were also reviewed and

, incorporated during this stage (cé., Ammon & Amhon: 1971; Bower,

1970; Rohwer, 1570). ’ft was 1in thi; initiél stage that prototype
materials wer; written by taking thélfindings from basic learning

o

strgtegies research and translating them into materials to be used

in the classroom. The role of the evaluator during this preliminary

stage was to clarif§ and refine the objectives of the materials,

making explicit the underlying rationale. -

.

Stage Two involved the assessment of the prototype materials in
the classroom. Several "experimental" studies contributed to this

stage of the Project’s overall evaluation design (cf., Bender,

-«»

~ -




Figure 1
.

Overall Evaluation Plan of the Vocabulary, Development Project

2t

Stage I: Research to Development

)

Relevant basic research findings wereiidentified,
analyzed, and summarized. These were translated
into prototype classroom materials.

|

Stage II: Assessment of Prototype Materials
- 9
Prototype materials were evaluated in experimental
studies. Effective instructional approaches wereé
selected for the future development of instructional
units, and the instructional needs of the target
population were identified. ‘ L)

J

v

Stage III: Formative Evaluation

Instructional units were devel&%ed and assessed
in accordance with a formative evaluation design.
Feedback from several sources on specific aspects
of the instruction allowed for revision of the
materials.

Stage IV: Summa%igglEvaluation

The revised materials were field-tested to deter-

mine their effectiveness in comparison to other

ingtructional products. Recommendation for revis-

ions and standardization of testing instruments
—concluded this stage. ‘

° A
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. 1973), the pilot-testing of the materials, and their revision. : -

P

Taylor, Riegel, & Turnure, 1972; Riegel & Tayior, 197%: Riegel,
Td{lor, Clarren, & Danner, 1972). In particular, one "experimental”
stud; compared alternative instructional approaches for teaching
vocabulary, and evaluated the children's instructional needs in light
of the limitations of each approach. Tﬁe detalls of this study,
which perhaps contributed most directiy to the development of the
Money, Measurement and Time Program, are described fully in Taylor,
Thurlow, and Turnure (1974), along with the rationale for the decis-

don to develop a program of instruction on money, measurement and

-

time concepts. .

X

~

§tage Three involved the development of the first vefsion of
the Money, Measurement and Time Program (initially referred' to as

the "Math Vocabulary Project;" cf., Taylor, Thurlow, & Turnure, -

This stage representgd the formative evaluation of the materials.
As each unit was developed, it was tested in several classrooms

\ A\l
(from four to six) of EMR children. guring this stage, there was

maximal interaction between the developers and the classrooms using

A Y

the materials. Teachers assessed the materials daily o?fteacher

" /

evaluation forms:, obggrvers visited the classrooms, and the chil-
. “\ ) "

dren were tested frequently throughout the instructiov. The care- v
. . . 4 , .

ful mbnitoring of the materials, with the immediate feedback from

teachers, observers, and test results enabled the materials developers

>

to quickly and efficiently revise and modify/gach unit. In the
¢,

development of the Money, Measurement and Time Program, this stage

-~/

-
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of fotmative evaltuation was perhaps the most important since the
L .

developers were gathering data about the product's effectiveness .

for the specific purpose of making major revisions where weaknesees
N \\<
were observed.

~

)
.

Stage Four involved the field-testing of the revised materials

on a relatively large-scale, with minimal interaction between the

~

developers and the classrooms. During the Stage Four field-test,

the performances of g{oups receiving the Money, Measurement and Time

Program were compared to those of "Hawthorne" control groups. In

T )

. addition, the effectiveness of the Money, Measurement and Time Pro-
gram was compared with that of materials typically used by the
teachérs (often these incldded materials developed by the teachers

themselves) in their EMR classrooms. The goal of the evaluator

during this stage was to standargize the testing instruments, to

examine the attainment of objectives, and to document pretest. to

posttest gains. This stage, referred to as the summative evaluation

by the Vocabulary Development Project, differed in two.respects from

4
the "summative evaluation' described by Scriven (1967). First,

the product was not assessed in comparison to a specific alternative

"product that attempted to accomplish similar goals. The decis§on'

to delete this aspect was made by Project Directors after failing

to find an appropriate alternative product which covered the same

range of content as the Money, Measurement and Time Program. ~Secdond,

-

because the Money, Measurement and Time Program had not yet gone to

0y

N »
a publisher, it was still possible to make recommendations for changes

f S
”~ -

‘ | 106
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. . ”
‘before publication of the final product,
' The present paper is a discussion of Stage Three of the over- —
[4
all evaluation plan. This stage involved the formative evaluation

“

of each of the instructional units which had been produded on the

basis of the first two stages in the overall plan. Five instruc-

J

tional units underwent formative evaluation: Money, Measurement

of Length, Measurement of Weight, Time with the Clock, and Time

L

with the’ Calendar (cf., Thurlow, Taylor, & Turnure, 1973). The

basic design of the formative evaluation for each of the units was

the same. ) ) T

Formative Evaluation Design of the"Vocabulary Development Project '

\
As indicated previously, the goal of the formative evaluation

design was to evaluate the materials as tﬁey were being developed -
e El
so they could be-modified in a way that would optimize their i

effectivleness and uséability. The ideal was to obtain "rich," but

cost-effective information about the materials. It was hoped

~

that the results of the evaluation yould be "expository," as des-

cribed by Stake (1967):
A full evaluation results in a story, supported
perhaps by statistics and profiles. It tells
what happened. It reveals perceptions and judg-
ments that different groups and individuals
hold--obtained, I~ hope, by objective meaps.
It tells of merit and shortcoming.u..[p.gﬁ

.

Thus, opinions of various individuals, as well as ﬁara data, were

considered to Qe a crucial part of the evaluation design.

< 'The formafi?é evaluation design involved a matrix d} input"‘::'




sources and instructional variables -(see Table 1). Each source
! ‘ . ,

;  of input (e.g., classrodm observation) was used to assess one-or
y.) p g b - .

|
|
|
|
|
’ ! }
more variables (e.g., effectiveness, content, design). .

: A

For the Money,“Mﬁasurement and Time Program, six instructional

b

variables were identﬂ&}ed'as most germane to the success of the
units in the Program. Thés; werg: 1) Instructional effectiveness,
c.é.u WS 225,‘; . .

2) Sequencing, 3) Content, &) Design of the materials, 5) Need. for
Ty N

the instruction, and 6) Adequacy of testing procedures.

Instructiopa;/éffectiveness'involved the assessment of the

i : < :

subjects' mastery of the objectives specified for the instruction.

Where instruction was found to be ineffective or/weak, close scrutiny

of the associated instructional techniques, sequencing, and'the_

design of the materials was undertaken, in addition to the invés- :

§
"

tigation of the specific content itself. 'The ébal of 80% mastery X

by posttesting was set up as the criterion during pilot-gesting. ////i

/%&h(alys is

posttests. A /

Instructional effectiveness was primarily detizg;ned b

of data from tests given during instruction and fr

was obtained from

-

| feedback. ) -

secondary rating of instructional effectivenes
teacher feedback an¢g~classroom observat
n referred to the flow from gne

lesson to<fif/23§;4/ff6;,one concept or #kill to the.next, and
/

from step in the development of a particular concept or skill ) b

Sequencing 2f/the iﬁiffgg

to thf next steﬁ. Sequencing in the initial version of each unit

V4
j was determined primarily by a process Stake (1970)~has labeled ///
| / ' . J
flogicgl analysis." 1In other words, sequencing was based on the » ~ //

~

,



. . Table 1
L
. The Formative Evaluation Design:

-1 Inpht Sources and Instructional Variables

_/) . , ‘ , \ S

'
i

!
N

A Matrix of

)
Instructional Variabies

e ) V . “a
. :9 s
- B -~ 0
. . Q0
‘ o §8] e ol oo
. N TR O ] “— = ]
Y T, &> L O~ ] [T
RN U (3] L ] 5] oo
- =] g [ g~ 7] o
o a a OHY . wl o
. I IIR AR IR
Sources of input Sw i - @ 0 Vg | 0 v | H D
) . ; = @ ) O NE| Za| ~a
y
Project personnel 4 .
1. Project directors . *//’,~ *k *k ** * * %
M T . 2.' Developers and technicdl writers k| k% *
3. Q:Eside Consultants . *k k% * *k *
Teacher Review Board *» .
/ K N
a ' 1. Unit summary meeting 7] xx k% * *k
/
2. -Writtén evaluations . ok * * *
( Classroom Observations * . * *
" e
Data Analysis <%9/ = |
1. Diagnostic pretest *%k *%k Kk % -
v .
, 2./ Progress\test during instruction | ** * Al % *
. i
i 3. Posttest results *k * k%
-
*% &

Other résearch & instructional materialg

i
-

** Indicates that the source was a very important inputgassessiﬁg the

instruetional process.

instruc onal process,
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* Indicates/that the source was an important input for adsessing the
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. feelings and knowledge of the Project directors and the materials .

-

developersf The formative evaluation process thus served to verify

-

the sequence or provide a rationale for revising it.
A major quantitative method by which sequencing was ascertained
during the formative evaluation was order analysis (Krus, 1973,

v - /
1974; Krus & Bart, 1974; Taylor, Bart, & Howe, 1974). Order analy-

sis of the posttest items, for instance, %equenced them according to

the order in which students obtained mastery of them. Tree-like

structures of the items. leading to the most difficult item showed «

/

;-
the paths and order in which instruction on the objectives should

3

oe presented for optimal learning.

—_—

‘Content referred to the "sybstance" of the instruction. It
included, for example, the behavioral objectives, the specific words
and skills, the pictures and wordings, and the tape-recorded voices

which were used during the instruction. ’
A .
The behavioral objectives were, of course, a major factor con-~

sidered under content. Achievement related to all specified objec-
tives, plus some incidental ones, was tested. In addition, personal

judgments by teachers, consultants, and project personnel regarding -

*

all objectives were alse considered. Using as many sources of input %

as possible, the evaluation design was set up to determine whether

the objectives (and the higher-order purpose) for each lesson were:

-

1) appropriate for the children, 2) consistent with, the instruction,

3) the most important for the lesson, and 4) clearly stated.

o

<
In the present evaluation design, "content" also referred to
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L] !

the words and 'skills presented, ,and the instructional techniques

.

- ' '
used to present them. The .initial selection of words and skills
‘was made on the basis of needs assessment, and presentation within
the ‘instruction reflected the notgep of the "growth of meaning."

IS

In other words, each vocabulary word was éxﬁan ed to encompaés
more and more meaning, and eventually télatedlskills were ihtrOT
duced. For example, in the Mon?y Unit, e;ch of -U.S.‘coins
was presente& iﬁree times to develép three eipansions of meaning
(recogn}tion, relative value, exact value). The formative evalu-
;tion'procedures vere desigqed specificall& to assess this grdﬁth
of meaning in the content, and especially the inclusioh of ‘concepts
ne?ded before ch;ldren gould adeduafely probeed in the instchtion
(e.g., the need for prerequisite concepts like "more'" and "most"
before the p;esentation of relative value).

Every aspect of content was assessed during the formative
evaluationl and resulted in, perhaps, the most e;tensive amount of

information collected concerning the materials being developed.

Design of the materials related to th& general format used

l
? N to present the instruction. Useability by both the children:;nd
. ' the te;chers was considered.' For example, the use of tape re-
c o, R . ‘
corded lessons{ variations in the types of tapé lessons, the
| freéuency or locatjon of "stop tapes" and."pauses' during tape
 presentations, and the size of the children's texts were just some

of the aspects investigated in terms of useability and éffectiveness

for the children. The format of teacher's editioné,uthe use of




step—by—sgep teacher-directed *activities, and the inclusion of

optional post;activities were a 'few of the factors considered in

N »

teachet useébility. The design of the materials was 'evaluated pri—'

/ marily by the input from those who used the materials and those who
developed them.

Need for the Program was assessed prior to the initial develop-

ment of the Money, Measurement and Time Program, and also during

formative,evaluation. A search of published instructional materials

’

- N .

was conducted to dgtermine the need for the Program. :This search
failed to identify any relevant programs (i.e., ones that provided

0

instruction in the target content areas) that did not require entry

»

!'. N - .
skills such as reading and computation. Relevant matsrials were

found to make assumptions about the child's entry level abjilities,

¢

abilities whicﬁ)exceeded those of most educationally handicapped

children. During forﬁative evaluation, pretest data, as well as

- the input from teachers and a qualified math consultant, made“

it possible to more effectively document the need for'inst;uction.'

[ * .

. Field-testing procedures were established on the basis. of

feed%?ck from the formative evgluation. Although the repeated
. testing of objectives was an important aépect of the formative eval-
uation: this procedﬁre was judéed unnecessary and expensive for
final field—testiﬁg of the materials. Therefore, the data from
-~ \ ’ R
the fﬁrmative evaluation (including data analysis.and teacher feed-

back) were used to comstruct an efficient and cost-effective test

for each unitl Other improvements in field-test procedures which




14

were the goal of the formati&e evaluation were: 1) the summarizatiown

of the test results in a concise and useable form for the teachers,
- 3 \ - :!
. , 2) the development of a short diagnostiq placement test that could be

administered by teachers, and 3) the analysis of t ansfer test
highest potential payoff for Ehe forthcoming sumﬁative.evaluaEionu\

, Tpe six instructional vagi;bles discussed above Qere specific
to the materialg in tBe Money, Measurement and Time Program, alphough

other materials certainly ‘have ‘similar instrucgionél variableg which

- * 7 could be evaluated. In order to adequately evaluate the instructional

~\\“~§_;~‘-“‘\__fariables during fﬂ;>débei5§mént of materials, five basic sources of

' input were identified and established by the Vocabulary Development -

Project (see Table 1). These input sources included: 1) Project' per-
~ ’ \sonnel, 2) Teacher Review Boards, 3) Classroom observations, 4) Data

analyses, and 5) Other research and instructional materials.

W

» 1 .
Project: personnel included project directors, writers of the

-

instruction;\Qnd outside consultants. The project directors %s;e "
A .
t individuals who had been involved in both Stage One and Stage Two
of the overall evaluation plan. The feedback from these individuals,

4 . .
based on their composite view of the data from other input sources,:

-

was viewed as a major source of input to each of the six instruc- %

tional variables, except the analysis of instructional effectiveness.

—~

L
The writers of the instruction were responsible for developing

and reviging the actual instructional materials. They‘were\individqgls

who had been teachers of the target population, young EMR children,

before being hired for the project. These individuals had been ;"

-
’
Seooald @ ’ » f
[y . R
.
a
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identified as particnlerly effective with these children,, .and had

v demonstrated an abili?y to write satisfactory materials based on

<

.the general gﬁidelinee.and_pechnical specificatiohs'set up by project

“
~

directors. The feedback from the writers was viewed as especially
«. .

pertinent to the implementhtion and evaluation of sequencing, content

' . ’ *
and design of materials. R - ’ -
l " Outside codsultants were' employed whenever possible to provide

" - . -

an "unblased" source of feedback. Such\individuals had academig -

~ N e .
Y] )
hY

’ ' e :
and practical expertise with the content areds or with the target -

subject population ' (EMR children). To avoidxﬁne‘problems,often'en—

\/

countered with '\axpert' opinions &(cf., Armstroné‘ 1973; Dexshimer, -

Ay

1968), the Vocabulary Development Project providedishe outside 7?n=
: S

sultants with a list.of the instructional variebles of interest, -
~ § ' . .
along with a statement of the Program's purpose (cf., Taylor, Thurlow,

‘ ]

L

/ \ .
uged to evaluate the need for the program, as well as its\sequencing,

) v \g

’ content design, and evaEpation procegures . \ :

& Turnure, 1973). The feedback from the outsid[ consultante was
w

¢ ) ,
.
oard was an important feedback elehent get I

7>

The Teacher Review

»
H

‘up to obtain maximal input from those individuals using the materlals %
The importance of including the teachers in the process of evaluatlon,
especially formative evaluation has been noted by McLaughlin (1973):

Not ?nly is the teacher the main "consumer"'gf the materials beiné\\
evaluated, but the teacher has access to certain forms of data neither

L Y .
obtainable bywtesting or visible to the classroom observer. Although

the need for teacher evaluation is obvious, the best instrupents for
FLA V3

obtaining such evaluations are not. Two methods were used. to obtain

4

ks

“ 3 /'-18)'
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feedback from teachers using the Money, Measurement and Time mater-

ials; 1) Written evaluations, and 2) Unit summary ;eetings.

A separate Teacher Review board was set uﬁ for each unit that
underwent formative evaluation. Teadhers were requested to participate
and‘werp informed of their respohsibilities_(e.g., ta\teach the unit
daily, to érovide‘weekly lesson plans, to fill out evaluation forms,
to allow for testing and classroom observations, and»finally, to
attend a meeting following completion ofrthe unit). Teachers were
modestly paid for completing the teacher evaluation forms and for
attengiﬁg the final Teacher Review Board meeuing. Each\feacher par-
ticipating in the pilot test was given an,_evaluation form for each t
lesson in thé unit being tested. These very detailed questionnalres
(see Appendix 1) covered nearly every aspect of the instruction (e.g.
tontent, preparation time,. pictures, etc.),'and ware generally about
ten tagés in 1ength..'Thq§; a great\deal of data waa amassed from
the teacher's written evaluations. '

Fortunately, one of the ;rob;ems often encountered with the 32%
of teacher evaluation forms (the noncompletion or nonreturn of formsg
cf., Latham, 1973) was rarely ancountered undar the present fotmative

design, despite the relatively lenghly evaluation Torms used. This

was duey in bart} to the practice of paying teachers for completing

-

% 3 . , g
. the .forms. (Teachers were not paid for using the materials.) More

« /S '
importapt, however, was the fact that the teachers were shown the

ways in which their written reactions ywere important and how they

formed a major source of input for the revision of the materials (cf.

N w—
—
v
, o2 : .
|
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. arrangements, time of day, number of ch#ldren, etc.).
€

‘ The classroom observations were also used, of course, to pro- .

vide additidnal feedback on the effectiveness of the instruction.
In all césgs, attempts were made to conduct observations when weak-

nesses or pféblems were noted by the teachers, or when Projeét per-

" sonnel desired feedback on a specific lesson or activity. -

Data analyses were a major source of input in the formative . .
\:5 evaluation design, especialiy for identifying areas where other
‘ . ’ F . [
¢ ) * aspects of instruction (e.g., content, sequencing, etc.) shoulq under-

‘ -

. LA

go further scrutiny. Data collected durihg formative evaluation

.

Included pretest data, pbqftest data, and - data from tests given while
¢ . . ig "

instyuction was in progress.

- Pretest data were used to determine infitial placement in a unit

about to undergo formative evaluation. In all cases, teachers were

"
-
N «

inforped of the pretest performances of all children in their classes
. . ‘ H

so that they would know where strengths and weaknesses were. The main
42 ﬁurpose of the pretest data, however, was to provide a baseline for

-

.

assessing performance levels after instruction.

1y .
Diring instruction, !"post-lesson" tésts were given frequently

(after every two to three lessons) to assess mastery on various objec-

\ .
tives as relevant instruction was presented. These tests were used

3 . .
mainly to determine’the immediate "worth" of the lessons (i.e.., .-

whether or not the objectives of a given lessonswere met immediately

'
.

after the instruction from that lesson wad presented), If 80% mastery
t

. L3
was not demonstratgd on a given objective on a "post-lesson" test,

‘

o
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it was then included in the next "post-lesson" test to ascertain if
later instruction affected perf;rmaqce. In a&dition, these.tests
frequently'included questions related to objectives not yet taught:
This was done in order to determine any“'"transfer" that instruction )
might have to performance on future objectives.: Xgain, teachers were
inforA;d of "post-lesson" performances so that they could modify in- °

struction to cater to the strengths and weaknesses revealed.

Posttesting was conducted at the completion of all instruction.
: ¢

Y

'All items were presen;éd during the posttest to fdeﬁtify the "final" -

effects of the instruction‘(inclading any drop-offs in performance

after initial maétery).

-

Since the instruction undergoing formagive evaluation was designed

to avoid making assumptions about the children's ability levels, each
oL
objective in the instruction was tested two or three different ways

to insure accurate measurement (Bart, persondl communication)., This

- .

concurs with Dershimer's (1968) argument that evaluators should use

more than a single measure in order to obtain richer data. Thus, in ~

P .- \

the*formative evaluation descrﬁ%ed here; specific purposes of the
. . 1 i .
instruction (e.g., to "know" about the U.S. coins) were tested in

\ )y -
several different ways (e.g., identify a coin when with others; name
' i \ . Ny

_ cotin when by itself; describe Cfin not in view; utilize name of coin

in a sentence, etc.). In some cases, the tests included questions

related to items not specified in the instruction. These were generally

ones the teachers or project directors had identified as important or
ones which the instruction might influence althbugh not specifically
. I

being taught.

— ° M 4 25
© ‘-""x
.
)
'
.
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L o 'Y . . . .
Data collected during the formative evaluation of a particular

3

unit were summarized by project directors-and assembled into a docu-
ment which made specific recommendations about all aspecté of the
instruction, except the design of the maFerial§ (see Table 1). These -
_ recommendations not only described where iﬁétghction was weak, but ?150
idqﬁtified possible reasoné and other sources to investigate before

making any revisions.

Other research and instructional materials were continually

[} .
reviewed during the formative evaluation of the Money, Measurement

and Time Program. These outside sources were valuable in the con-

)’

tinuing evaluation of the need for she in§tructi9n and in" providing.

ey

. — ———

, °
ideas for revising’ the fogmat and desdgn of "'the materials.
‘o \ v

» ) -

X . . L ndeny
' Adoption of the Formative Evaluation Design s X
. — N N - ~ = '
. Dug}ng the Ymplementatibn of the formative evaluation design. /
. ' ‘ « . N ’ ' . ‘ :. t 4
S of the Vokabulary. Develdpment Projeét ine redl-1life classroom settirgss

- 4o -

the specific sources of/ingut and procedures for.obtéining feedback -

- r{?

were sometimes modif}gﬁ‘tojconform‘to budget and time ‘requirements
- ¢ \ " ' 1 : .

Amazihgly, howevef, the "ideal" 51ign was Tollowed rfelatively closely
ot - e . . . j - , (
- in the formgtive evaluation of all five units in the Money, Measure-
ment and Time Program (cf., Krus, Thurlow, Howe,xThylor, k Turiture,

1974; Thurlow, Krus, Howe, Taylor, & Turpure, 1974 a,b,c). The pra-

posed matrix of input sources and instructional variables proved to

be most effective and efficient for conducting formative evaluations.

Perhaps the one aspect of this formative et?luatioh design’
o ~ .
which made it so successful was the extensive interactions that took
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place between the various input sources, and the valuable coméosite
pictﬁre of the materials, Fof/instance; during the Teachér Review
Board meetings, the pilot-test teachers f;eely disc;sseé their reac-
tions to the materials, even when project personnel indicated that

they did not agree with the’ teachers. The completeness of the test

.

data, and the fact that feedback about the data was always given to
.~ the teachers, allowed the teachers to search for reasons, either in

their teaching methods or in the instruction itself, for the good or

poor performances of’the children in their classes. Proje&t personnel

-

frequently made classroom oaéervatiops; and were always aware of the

current status of the materials in the class;gom. Although the matrix

depiction of the formative evaluation design does not reflect the

=~

var%sd and numerous interactions which occurred, they qsre"extremely

!
important to the success of thzuevaluation plan.

g Although the formative evaluaticn design presented Hére was

developed’specificaliy for the Vocqbulary Development Project to eval-

]

uate and revise the vocabulary materials it’'was developing, the

design seems to be one which could be easily adopted by any projegt

X%

4eeking to engage in formative eyaluatioh.

The s?ecification of the instructional variables of i@éerestg of
"course, would vary with the product being evaluated. General factors,
such as sequencing, content, design of the materials, instructional
effeétivé;ess, tes;ing instrd;ents, and needs assessment seem to be
non-specific enough to apply to almost any instructional product.

The definition of these variaﬁles and the further delineation of them

-(e.g., what does "content" encompass), however, would depend upon

-

"

24 .
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the specific instructional product being evaluated. For example,

5y .}'
4

:'Bince the Money, Measuremeﬁt and Time Program was concerned with
) .
. vocabulary development, investigation of word content was crucial

1

zf-f to' the revision. Needless to say, relevant instructional variables

.‘u',l

shéuld be specified regardless of the specific evaluation plan being

l‘ N
N imgiemented i ///

’\

T

v"»‘ 4 '
. ;wsm” The gources of input proposed in the present formative evalua-

-~
4\'

)v

$0n design seem to be especially effective, and applicable to

almost any project engaged in the development and evaluation of an
Tl )

v

YO

o

'iﬂéﬁructional product. Classroom observations, opinions. from pilot-

test teachers and project personnel, data analysis, and the con-

tinued assessment of related research and instructional materials

’”

are sources available to any developmental endeaver. e extensive

A -

use of these sources.and the attempt to provide opportunities for
inté;actions between them appeared to be the key to the success of

the formative evaluation design described here. ﬁ,"
s§ystedatic and frequgnt classroom observations provide an

t - 1 - . ‘
"outside" view of what is actually happening in the class (i.e.,

how. the instruction is being implemented). Such observations éan

aléo cohtribute to the rapport Qe;ween pllot-test teachers and °

project pvpsonnel. The inclusion of developers apd project direc- '
tors in the panel of &lassroom 6pservers insures immediate feedbaék

from teachers, éﬁd two-way communication between the teachers and
|
the project personnel. Of course, classroom observations also . - \

-

allow for the imﬁ?diate identification of probléms in the imstruc-

© N\ a
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tional materials. - _—

* Teacher judgments are generally seen as an important factor in
f

the evaluation of instructional materigléi\yet the procedures for

obtaining these have been relatively ineffective (cf., Latham, 1973;

McLaughlin, 1973). The promotion of a high degree of teacher

involVement appears to be crucial to insuring the effectiveness of

this input source (cf., Baum, 1974). 1In the implementatioﬁ of the

, .
present formative evaluation design with the Money, Measurement and

Time Program, the establishment of téacher“involvementlinsyred,thag’ _'"
in 977% of the-caseé?‘evalqition forms were completed and returned,.
'In addition, the Teacher Review Board meetings insured that all

Ve

téachgr feedback would be obtained, and/tﬁat’any responses to the
evaluatién forms which were not understo‘g could, be clarified. Further-

" more, the Teacher Review Board meetings opened importapt communication

~ ¢ 7

" channels between the teaoker project directors, and the individuals

fresponsibie for revising the instructien. This procedure resulted in
oo LT

the compilation of a relgtiéély final summary of the teachers' recommen—

hed [N

dations for thé‘insaructional product being evaluated. ) ' .

H
v

Project personnel can be involved in all phases of the evalua-

. .
. - ™~
}her input sources, should be an important input\sogrce to any pro-

Eion pfbcess. Their opinions, influenced by in;eractions.with the
i
o

ject engaging in formative evaluation. All ﬁrdject personnel can par-

ticipate in classroom observations, and should continually monitor

1

. tﬁe‘pfogress of the pilot-test,by investigating .up-to-date teacher
i

evhluation'forms, by talking to the pilot-test teachers; and by con- ..
’ . - g ¢ 4 .
sidering the results of data analyses, . v . '

: .
" ‘ * E
: N
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AlEhough most attempts at evaluation involve data analygis,

¢ L4 )
the data collected during‘formative evaluation should be extensive

—

enough to continually reas

MR

[ T %ng the progress of 4instruction, as.well as for identifying forgetting
P - -
effecth that the instruction must compensate for and transfer effects & __ 4

« » -
t d

upon which the instruction pgn.build.o In the implementation of thé *

formative evaluation design by the Vocabulary Development Project,

-
.

- this procedure\hllowed for the cqmgilation of test-inferred recommenda-

.tions for revision, a document which wasoextremely valuable during the
" . R TR

" .actual revision of materi §§k. T ' : 7 ‘ .

The formative evaluation design proposed by the Voeaﬁulary Deveiop-

H
ment Projett is an extensive one which is somewhat time—consumiqg.
. . . «
~Yet, the dedign and the implementation of appear to be extremely '

\

\

*Any project which successfully implements the formative evaluation

worthwhile in, terms of the amogbf and nature of infd%%aﬁion obtained.

d

design can expect to obtain the dinformation necessary for a valid and
- & »

,'reiatively final revision of the ingtructional product subjected to

" the evaluation. , .

1 Alﬁpough the purpose of the preseng paper was to describe the forma-
E thve ezéluation design'qf>tb¢ Vocaleary Developmeﬁt Project,‘the details
E $  of the specific instruments.éég Procedures have not been included here.
|

Reports on the formatiialevaluqtion of\éégﬁ'unin (cf., Krus, Thurlow,

co 24
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Howe, Té&lqr & Turnure, 1974; Thurlow, Krus, Howe, Iaylor, & Turnure,

1974 a,b,c) providé more detailed information (eiEﬁ, test questions,
{

observation forms, etc.), and\:?ports on the summative evaluation of

each unit (cf., Krus, Thurlow, Taylor, & Turnure, 1974 a,b,c,d) demon-

strate how the for;Etive evaluations resulted in improvements in field-

test procedures. .

~ !
P ¥
‘ ‘ . - f;/ ,
(3 - ‘
*
AN ) .
5 Y ‘(‘ _ b .
-
. ] - \\ '
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Eootnotes

1

1The formative evaldation design of'the‘Money, Measurement and

" Time Program Hook many months tﬁ con@:ptualize and even longer
te describe for others planning to do formati‘e'evaluation.
»Although gratitude is/due tp ali those who participated with
the Vocabulary Developmené Project when in the process of for-
mative evaluation, special thanks are due to Jenny R, Armstrong

» and Donald Hubbard from the University of Wisconsin at Madison.

2Arthur M. Taylor is now Supervisor of frograq% for the Mentally
Retarded in the St. Paui?Public School System. His address is:

Special Education Department, MR Program, St. Paul Public Schools,

..

360 Colborne, St. Paul, Minnesota, 55103.
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Appendix 1

SAMPLE TEACHER EVALUATION FORM

b
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s« Teacher

TIME WITH THE CLOCK
Book Two

’ School

-

Lesson # &2 Title“[‘[l,‘%-nme.... H“lg ng.r Date - :
L] . ° f ‘

Purpose, Behavioral Objectives, Lesson Outline, and Materials Needed
v

Purpose and Behavioral Objectives

- Were the purpose and objectives stated clearly enough for you to understand _'
the goal of the lesso?° ,

v

S ~
\ . .
. : - None Some Most All
?6} how many children in your class were the

purpose and objectives appropriate? () () (" (. )

How many children did you feel had reached
the objectives beforé the lesson was.
-presented? )y )y )y ()

Lesson Outline . ) . .

Did’the lesson outline help you in plannlng the use of the lesson activities
and the tape presentatlon° ,
e b

\
How could it be fmproved to.be moré helpful to you?
\ ) J .

Materials Needed . i ) ‘

T

Were.you able to obtain the matgrials that were required? .

Did you feel any of the required materials should have been provided?

.’ N K f*\\\' ’ . ~)




Lesson #
' ]

Pre-Activity

)

- This pre-activity was designed to be sttructured for ngi\_/

\ Yes No Unsure :

Was it helpful for the activity '

“to be as structured as it was? ) ) () E :

N |
Was the activity structured enough? () ) ()
roa ,

Were the steps in the activity .

clear? Could you see the ° ’ .

rational behind the steps? ) ) ()

k3

<

*

-

Are there any ways in which you-would change the structure of the -
R activity?

H

. — None Spme Most All .
How many children in your clas§ did

you feel needed the pre-activity? Gy C)Y )y )

0f the chiidren who needed the pre=—
~ activity, how many benefitted - N
from 1t? . - ) ) Y-y

r

What was the effect of the pre-activity onwthose children who you
: felt did not need the pre-activity?

-

How long did it take your class to complete the required pre-activity?

Was the Pre-act1v1ty sufficiently explained so that you could direct )
it without difficulty? . P

»
[ 4 N [
~ .

Are there any other activities which you feel should be included as
pre-dctivities?




*> -
Tape Presentation

Did the pre-activity adequately 5§Zpare

your class for the tape presentation?
. ’

Idtroductory Relation

Did the introductory relation interest the
children and get them to look at the
cover picture7

While looking at the cover picture, did
the children attend to what was said?”

- ,

Did you feel the cover picture was appro-
priate for the introductory relation
and the tape presentation as a whole’

Dié’the introductory relation succeed in
preparing the children for what the
” lesson was designed to teach them?
Did the introductory relation prepare z
for the tape presentation? -

Presentation of Words

Were the words presented in the best
possible order?

-——Did you feel. there was a:smooth flow
from one word to the next in the
tape presentation?

(Definitions)

;l,
i

Yes

()

Yes
)

Q)
¢)
¢)

¢)

Yes

¢)

No

(),

.Unsure

)

Always Sometimes Not Usually

()

)

)

Following the tape presentation, did you feel the ¥N
t

¢hildren had obtained definitions for each of the words presen

) in the tape?
’ () Yes

[V

() No




[}
. |
¥ \

List each word in the lesson and the type of definition you feel
most of the, children in ‘'your class obtained for that word (i.e.,
mone, rote, non-generalizable, functional, etc.).

\
.
i |
|
\

4

(Elaborations): Overall, were the elaborations (stories),

distracting,
or helpful to the children?s

( ) Helpful () Distracting - ( ) Neither

T

List Eny elaborations which you felt were especially superior
or inferior.

(Relations): Did you feel the children understood the relationship
between the words by the end of the tape presentation?
- ' () Yes () No () Unsure

.

Do you think the Summary Relation at the end of the tape presentation

P played a significant role in insuring that.the children understood
the relationships? ’ '

L) Yes () No () Unsure

Is there any form (e.g., story, "questions, physical activity) that

you think would have made the Summary Relation more effective
‘or interesting?

List the numbers of the pictures and/or worksheets used during the
tape presentation and describe their appropriateness (e.g., very :
goed, adequate, distracting, inappropriate, unnecessary).

-

' .

l
l

A




Pogt-Activities

”
>

(General Comments): - gg{’ Unsure
In general, did you feel that the post-
activities strengthened the concepts
developed in the tape presentation? ) () )

Were the ﬁost—éétigities suffihiéntly

explained so that you could direct > :

them without difficulty? () () ()
Were the post-activities sequenced in

the best way? . () () ()

(1If not, how would you sequence them?) :

.

s

Are there any other activities that you feel should be lncluded in
the post-activities?

o

" .

(Specific Comments): A number of post—activities were suggested to you.
Please list each activity you used by kind (Required or Optional)
and number, and give your opinion of the activity and how you think
it might be strengthened (include, if. possible, the amount of time
spent on each activity). It is important that we get your specific

comments on everv activity that you have used. Feel free to use
as much paper as necessary.
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General Cg?ments on the Lessorn.
Pleage look at the page i fopr Teacher's Mahpal which shows the
vocabulary words for the unit (page-1i). RNote the position of
this lesson within the unit. '
‘ N Yes Neo Unsure ’

A -

-

\ Does this cha¥t héip you to understand
the place of this lesson jin the whole
sequence of the unit? ) ) ()

Do you feel that the children in your . < .
class are now educationally and '
motivationally ready for tht next
lesson in the upit? _ 4 () () ()

'“ Are there any words that you think the

children should have been taught prior '
to this lesson? If yes, what are they? () ('( ) ()
. 7 )

At this point, do you 2gree with the N
ordering of the lessons? () () )
If not, how would you change the sequence of the. lessons {or,
i1s there a lesson not included here. that you feel is needed
and should be inserted before this lesson?).
-~ . ‘ W/

- ~ . .. B3

Look at the purpose and behavioral objectives for the lesson. Did
the activities and tape presentation of the lesson meet these
objectives? . '

1‘.1\ o ' )
How many children did you fg§$$$new the vocabulary concepts at the
" end of the ¢omplete lesson?}

- () None () Somﬁk\( ) Most () All

Did the children enjoy the ‘lesson?

What aspect of the lesson was most popular?
. 2

What aspect of the lgsson Was least popular?
. . . N

- L

C
wJ




\4

~ N

Are there any changes or additions you would recommend to enhagce the

‘children's enjoymefit and/or learning without distracting from the
lesson? '

- » ¢
\ " -~ \

- : : -

. . .
If you had to pick the one aspect of the lesson which you felt was the
most important in insuring that the children learned the concepts
presented, what would you selﬁig/fghthis lesson? / .

. ( .
/ ' . §

Y

-,

\ How much actual time did you spend on thig lesson} .
, Total number of days? ' . . )
ﬁ L e
Approximate total amount of time? ,
. A '
What gii‘your feelipg about the length ofr;ﬁzs lesson? -~
,{ ) Too long () Too short ( ) About right
. ) v - \*
] . ' . .
4 | | -
l -
.,
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