
DoCOMENT RESUME

, ED 141 3814 TM',006 272

AUTHOR Hsu, Yi-ming; Scott, Owen
TITLE An inventory for' 'Appraising Experimental Research .

Designed fer.Introductory Research Methods
Classes.

LUB'DATE Apr 77
NOTE '44p.; Paper presented atLthe Annual Meeting of the

AMerican Educationa ReSearch Associ-atien (61st, New
York, New York, April 4-8,. 1917)

EDRS FEICE, M1-$0.,83 HC-$2.06 Plus Postage.
DESCRIETORS College Students; *Educational' Research.:;' *Evaluation' '-

Criteria;' Higher Educatio; *Psychological Studies;
*Rating Scales; Research Methodelogy;\:*Technieal
Reports;. Tyst Construction;,*TeSt -Reliability; Test
lilialiditY -.: . -,,,,

,

IDENTIFIERS lEvaluation Instrument for ExperimentalReseaTch

AESTRACT . . .

, -The development of the Evaluation Instrument for.
iperimental ReSearch- (EIFER), an inventorV for appraising research
-vglua1ity,41.9_ described. The'EIFEt was specifically designed to aid
students/in introductory courses in educational and psychological

,

reSearch'methods to evaluate puhlished research reports. A sUrvey
conducted ameng specialists in educational research resulted in a

,

list of 73 characteristics considered'essential in experimental and
/ guasi-elperimentaa research. These characteristics were organized ,

: into 6 categories.: the research Problem, review of related
literature, research design, data Collection and.analysis, :

. conclusions and generalizations, andistile and organi-zatiOn.-the .

'- f011owing psychometric/.preperties.ofthe inventoryywere determined:
. ,

,

consistency, item-section correlatiOn, analysis Of Variante,
interrater and intrarater reliability, and stabilitY of,the
meaSureMent.cf traits across raters *ha oCCasions. Reliability
coefficients ilere'determined to be SatIsfactory. A copy of the.
instrument-is included. (Authcr/GD4

1

. /
/

7. ., I/
'\

.,

.

)
.

,.,
.% \

\
\

;

* .

POcumehts'acguired by ERIC include Many informal unpublished * ,

materialS not',available from other SOurces.-,ERIC 'makes. every .effort *
' to oltain the beet copY aVailable. 'Nevertheless., item's of marginal: *

* reproducitility are often encountered:and this affeets thequalitY' * .

* Of the'micrcfiche and hardcopy.reproductions gRIc makes available *

* via.the ERIC ,DoCument. Reproduction Service.(EDRS). EDRS is not
* responsible-for the gtality'of the originaldoeument. Reproductions *
s* .supplied by 'EDRS axe the best that -can be made.from the origina/. *
******************************'****************************************

a.



An Inventory for APpraising Experimental Research
Designed for Introductory Research Methods Classes

Yi-Ming Hsu
West Chester State College

Owen Scott
The University of Georgia

U S DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION

THIS -DOCUMENT HAS BEEN REPRO-
OUCED EXACTLY AS RECEIVEO PROM
THE PERSON OR ORGANIZATION ORIGIN-
ATING IT POINTS OF VIEW OR pPINIONS
SIATEO DO NOT NECESSARILY REPRE-
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUC AT ION POSIT ION OR POLICY

PERMISSION TO REPRODUCE THIS CORY-
RIGHTED MATERIAL HAS BEEN GRANTED BY

HI:SCA,

L.
TO ERIC AND OR NIZATIONS OPERATING
UNDER AGREEMENTS WITH THE NATIONAL IN

.

C\1 SUCTION -OUTSIDE THE ERIC SYSTEM. RE-
STITUTE OF EDUCATION, FURTHER REPRO.

QUIRES PERMISSION OF THE COPYRIGHT
OWNER."

CC)

Pa-per presented'at the Annual Meeting of.the
American Diucational Research Associationi New YOrk

.



An Inventory for Appraising Eperimental Researchl
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Yi-Ming Hsu
West Chester State College

Owen Scott
The University of Georgia

Introduction::-,

Research studies vary widely in quality and. published

reports of them differ significantly in value. Therefore, an

answer to the question, "How much/confidence can be placed in

the results reported in a study?1 is one of great importance.-

Although professional journals 4)f education devote cOnsiderable

space to:reports of educational research, many readers have

difficulty in evaluating their wOrth. G4e reason for this
/

_difficUlty may'be_the absence of agreed-upon criteria in terms

of which:to make the judgments which are simple enough for a

statiaticAlly naive readO t.o apply. Although'there-have been

many proposals for appraising published research reports in

,education'and psychology (Brooks, 1923; Davitz & Davitz 1967;

Farquhar!* Krumboltz,j959; Fox,1958; Ingle & Gephart, 1966;-
_

Suydam,' 1968, Wandt;/1965;'-Ward,,Hall, & Schramm; 1975),

almost'all of them,:hoWever, have been quiteomplex and demand

conSiderabie sophiStication on the part of their user's.

, It'was the intent of the research reported here to prodUce

a setof criteria which can be used to evaluate important

1
Based on.the unpublished doctoral dissertation of the-

-first author.
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aspects of published research reports.and yet which are simple

enough to be Understood and applied by neophytes who have had

guided training in their use in beginning courses in methods of

educational research The development of these criteria,-then,

rests upon these premises: (1) essential characteristics of

valid research can beidentified; (2) some of these are simple

enough tb be understood and_applied by stUdents with limited

backgrO,unds who are enrolled in a first course in-educational

research Methods; and (3) if.these students study the estAblished

-Criteria carefully and have guided practice in the appraisal'

of research in terms df.them,- they should become more proficient .

in making sound judgments concerning the internal as well at

external validity of the results reported in a sPecifiC 'study.,

Purpose

The objective of the study was to develop an inventory for

appraising experimental and quasi-experimental'research-desigmed,

specifically for introductory research methods classes in

education and psychology. The inventory should posses such

essential characteristics as content validitz, internal consis-

tency, and stability f-response reIiabilities.

An extensive review of literature had revealed that auite

a few of appraisal forms had been developed for the use of

evaluating reported educational research (Hsu, 1975), They

would generally appear in one of the three forms: article-type,

checklists, and rating instruments. Regardless of the format
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in which the dnstruments were presented, they tended to cOntain

one or.more of the flaws identified below:.

1. The-Procedures of development Were not described.

2. A key Or scales were not provided for judging:the

criteria. included..

3.. The specifications of the scale, if available, were

either undefined or very aMbiguous.

4. No empirical data were generated to support the adequacy-

of the key or scales provided.

. P.sychometric characteristics.of the instrument were

-either incoMplete or nOt established at all..

6. The type of research for which the particular instrument

is intended was not spec,IfIS".

As a. matter of fact-,."=ne,of the evaluation instruments

identified by the authors .possessed the,three attributes which-

. ,characterize the inventory developed in this study:(1).it iS
./

.intended for use in teaching the beginning, students of r..osear:ch:

,

methods the key points in the appraisal of experiment/al

educational research;, (2) such essential psychometric information

as the inter-rater and intra-rater reliability 'indices was

checked and established; and (3) its appropriate usefulness

for instructional purposes was ez,plored empirically through an

experiment conducted in classes of research methods at the

University of Georgia; Athens, Georgia.



P ocedures

The overall.objectiVe of this 'study,was to develop an

inventory of essential characteristics Of experimental research.

Ii order to acComplish this task, .several stages were formulated

as shown-dn 1Figure 1.

Insert Figure 1 about here

Establishment of ConteHt Validit

To ascertain the suitability of the evaluation instrument
\

as an instructional aid to students pf the beginning research

methods classe8, its content validity must be properly estab-

lished; ril.he following step's were taken to achieve this goal:

t. A survey was made.of:text's on.research method and:of

AoUrnal literature reporting theconstruction and .use

of instruments for.appraising eduCational research.

Based on.the sUrvey a list was prepared of character-

istics essential to the execution and reporting of

experimental and quasi-experimental research.

3. .The list was-then sent to a nation wide panel of 35

educational research specialists for their independent

judgments as to the essentiality of each characteristic

included.

. Characteristic judged as essential by 17 or more of the

21 spe-dialists reponding were retained. Based on-this
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criterion, 46 out of the 31 items identified in Step 2

above were retained in their original forms or retained

after revision.

S. The list of retained,characteristics was,again given a

nation-wide panel of 40 educational research methods'

instructors listed in,the membership direatory of-the

American Educational Research Association Special

Interest Group: ProfessorS Of Educational Resedrch,

The panel was asked to independently appraise eaah'

aharacteristic as one appropriate for inclusion in-

introduatory. research methods courses.

6. Characteristics judged appropriate by 30 or more of the

34 who responded Were included ih the final version of

the dnventory. In addition, comments or suggestions

given by the members of the panel were used as StW.i.C.1.11 Co

for rearranging or restructuring some of the statements,

if deemed necessary.

Selection of Foils

A set of structured responses (foils) was needed for use.

with each inventory stdtement of an essential characteristic,

thereby enabling the student to appraise the research in terms
\ e°

of that characteristic More precisely by selecting one of the

foils. A review of similar inventories and logical consider-

ations reduced the types of options consider,,d to only two:

categorical versus continuous. The categorical type was

equipped with a definition for each of the five responses



listed while the continuous type had a five-point scale,

ranging from 1 for "inadequate" to 5 fop "adequate", with 2,

3, and 4 set tn between undefined.

For'the selection of the key to be incorporated in the

inventory, a pilot study was conducted in a graduate .Class of

an advanced educational psychologY course. 'The.stu'dents were

randomly divided into twO-groupsi-with oneusing the categorical

key and the other the continuoustype, to rate an artiále of

experimental research in education. On the basis of the-

-empirical comparison made in the pilot study, one set Of the.
\

foils was selected for use with the evaluation instrument.

, -

Check on Internal Consistency and ),
,

.11212.122.1.1ge...-2t2.-12-.bies
r, \Since the inventOry was developed primarily for the

.

,

evaluation of published reports'of research in experimental or
L

.
.

.

auasi-experitental design, a sample of research reports.of this ."

i nature was zelected for u6e in the pilot study and in a subSeqUent-.,/

study to check on the psychometric properties of the instrument.

Articles ;11. the American Educational Research Journal (AERJ)

published in the most recent four years of 1970-73, inclusive,

were surveyed to identify research artibles of this specific

design. Two were randomly selected, approved for use by AERJ,
;

and "blinded" as to author and publication. tight instrUctors
' (

wish experience in teaching graduate level research methods at

the University of Georgia were askedto use the inventory and

appraise t,Ife two selected articles. lilithout foreknowledge of

the request, each was asked to reappraise the two/articles
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approximately-one montih later. These appraisals provided

data for Raters by Articles by Traits by Occations analyses of

*variance (ANOVAs) and a portion of the data for the Kuder-

Richardson Formula 20 (K-R 20) reliability estimates-(see

Figure 2 for-tke lay-out of these ANOVAs and reliability

estimates). Moreover, members of a graduate research seminar

Insert Figure 2 about here

also abpraised and re-appraised the two articles at about the

same time and under the same instrucions as the instructors.

Eleven of the.13 graduate students comPleted two evaluations of

each articles. Data from all of these sets of appraisals were

used for a series,of estimates of the K-R 20 reliability

coefficients.'

Check on the Usefulness of the Inventory

The attributes contained in the inventory were essential

characteristics of experimental research. They were prepared

specifically for use in educating beginning students, of research'

methods. Hence it was necessary to ascertain its usefulness by

'conducting an experiment in classes of research methods.

In this experiment, the expe rimental group (E) consisted

of a random half of each of five introductory research methods

classes. They (with a total of 58 Ss) were given conies of

the inventory and of one of the two articles. The other half

from the same five,classes constituted the-control group (C)

'9
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with a total of 55-subjiects. They were given copies of the

same article but not the inventories. Both groups were asked

to appraise each of the six "global" aspects' (corresponding to

the six inventory sections) of the article. 'The hyipothesis

tested Was that the proportions of inventory-users whose

"gldbal" appraisals agreed with those of the eight instructors

would be greater than the proportions of non-users who agreed.

j
The data were obtained S. fe* -days before the end of the quarter.

-Results

Invcgitory.Content

In it final foi-thjthe inVentory, Evaluation Instrument for

Experimental Researc (EIFER),contains a list of 73 character-

isties categorized i to six major sections, each pertaining to

a major aspect of eperimental research - Research Problem,

Related Literature, Research Design, Data Collection and

..AnalysiS, Conclusions Generalizations, and Style and

Organization of the Report. At the end of each section is en

ittm pertaining td a global" appraisal with respect to that

particular section (see Appendix 1).

Structure of the Foils

From th results of the pilot study, an empirical

comparisonwas made of the two sets of'the foils :mentioned

earlier,on-the basis of the variabilities of the appraisals

with each set, which were determined from the -sum of weighted

absoluteA.eviationsfromthemodalresbonse, as well as of a



survey of user's preference for the-keys. The .empirical

findings ,strongly favored the same set, the categorical type,

which is listed below (also see Appendix1):
e

Thearticle contains no information ,concerning the

attribute.

2: The information given clearly indicates that the

attribute wasinappropriately handled.

3.: The information given suggests that th;e attribute may

_have been inProperly zanaged.

4: The information given indicateS th'at the attribute was

2r212eIlz m na ged. fl

5:-The -information givenclearly indicates that the

attribute was appropriatelz handled.

Estimates of Selected Pszchometric ,Characteristics

The primary psychometric meaSures estimated for EIFER

included: measures of,internal consistency in terms of .KR-20

. indices, item-section intercortelations; analysis of variance

(ANOVA) for each section of the inventory, interrater-
,

reliabilities, intrarater.reliabilities, and stabilities of;,

..measures of traits across raters and ocOasions..

Measures of internal consistac . ' To test the-homogeneity

of inventory items, an estimate of reliability was produced via
_

KR-20 (rt). These reliability coefficients.are the averaget

correlations obtained from ail possible split-half reliability

;estimates. As shown in Table 1, all nine estimated coefficients

for total inventoTy score were .90 or above, six of the nine
\
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Insert Table 1 aboUt_here

for the set of "global' appraisals were .80 or above, and of

the54sectionn-20s,17ofthe33with.80orhigheryere

.90 or above while only four were lower than .60.

Table 2 contains-the correlations between EIFER sections.

InSertTable about here

aallt

The correlation coefficients ranged from the lowest (r

petween Research FrOblem atd 'Conclusions and Generalizations to
ithe highes (r between Research Design and DataiCollection

-and Analysis, Withmost of the pairwise relationship of oth'er

sections falling within the moderate range.. Thie gave a-rather

clear indication thai-the,attributes Contained in each section-.

were nOt repeated of nor overlapped with thoSe acro4s Other

sections: Such an indication, 4n,turn, supported the accomplish-

ment of the major function by each ErFER sedtion in measuring'

different rather than similar or. identical *aspect of the

\\:

Item-`section intercorrelatio s. For the purpose of checking

reported researCh article.

on ,the "goodness of fit" of each inventory item in the particular

section, a matrix oritem-section coelations was generated

(see Table 3) Ideally, a specific item should correlate higher



InSert Table about here;

11

with its own section than with others of the inventory to
/
valldate its "legitimate nesting" in that particular soction.

Evidently, except for scime df the items in the Related.Literature

section, a greataa4ority of:the items in the other six EIFER

sections correlated higher with the section in which they were

included than with'otliers of the inventory.

Ina24.9.11_21_52xlans2. Using the appraisal and reappraisal
t,

of the two selected articles by the eight instructors of

educational reSearch methods, an ANOVA Was'performed foil each

of the six EIFER sections. The primary purpose of the analyseS-

was to obtain reliability 'data from the significance tests for'

main and interaction.effects of tEe four factors involved in

the study (i.e.,'"Article",'"Rater", "Trait", and "Occasion")

and thereby to estimate.reliability coefficients on the basis

Of the various variance' components.

In all of the ANOVA's, t'40ccasion" and "Trait" were considered

to be fixed factors; "Rater" and "Article", random. In theor.Y,

however, the appropriate error term is not available for the
,

source of variance of a fixed effect variable. Accordingly,

Myers (i972) suggests applying a quA8i4-F ratio to test the

statistical significance of such an of ect. In this study,

Myers' technique was followed to test the main effect of both

"Trait" and "Occasion" as well as their associated interaction

effeCts.

13
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.Table 4

Research/Problem;

the results of ANOVA for the zection Of

The main effect of "Trait" waa founa highly/

12

-

InsertTale 4 about here-

significant at th .01.2evel (F (12, 11.81)'= 6.56, n

A statistically significant "Trait" main effect indicates that-/

apnraisals, averaged across raters, articles, and occasions
x

differed from trait to,trait 'to some extent, obviously, a

desirable attribute for'the inventory to noasess.,

Inthe analysiS for the aeetidn of Related LiteratUre

see Table 5), the main effect of "Article" was found significant..

.:.Insert Table about here

(r (1, 7) . 10.23, {.05). So wasithe interaction effect

between "Article" and "Trait" (F (5,55) = 2.90, p <.05). Both

outcomes were desirable and favorable to this section'of EIFER

in the sense that the appraisals differentiated articre from

article on the various traits presented,in' the instrument,

across ratRrs and,occasiona aa

The analysis performed

resultedin both desirable nd

in Table 6, the desirable main

well.

the section of Aesearch Design

undesirable effects. As shown

effect of "TraIt" was highly

Inse7rt Table 6 about here

I q,



significant. at the .001 level (F. (29, 43.13) 7 5.35,

The undesirable outcomes were mainly due tcOhe variouS inter /

action effects. \

Table 7 preSents.,he results of analYsisfor the section'

of Data,Collec )12 and Analysis. ,In addition to the highly/ ,

, . .

, /

-..'
[
I

/
Insert'Table 7 about here -

j

significant main effect of "Article", two interaction effecti--,

were found'significant one desirable, between "Article" and
--

"Trait" and the other undesirable, between "Rater" and "Trait";

Two slightly different pictures were-drawn froM the ,

,analyses of the last two sections of the inventory. As shown

in Table 8, the "Trait" main effect:Was found statistically

Insert Table 8 aboU.t here

1L7

significant in the section ofConclusions and GeneraliZations

(F D .01) y but ri'ot in4hat of Style and
P

Organizationas presented:lzvTable)90n,Othe Contrary, a

significant "Article" maln:effect (2 (1, 7) 6.22, < .05)

wasHfound in the analysis rfor the section of Style and

Organization (see Table 9), but not in that-for conclusion

and -Generalizations..

. Insert Table 9 about here
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When the entire inventory items were.combined and analyzed,

excluding the 6 overall evaluation items, two desirable main
,effects were found significant, i.e., "Article" and "Trait"
(see Table 10), in addition to one first order interaction and

riSert Table 10 about here
a

.two second order interactions. On the basis of the finding,
from the.various analyses performed, it is quite evident that
aS a whole the inventory generated satisfactory internal
consistency and stability-of-response reliabilities.

Estimates of reliabilityialices. The results,of the
A1T0VAs were used.to estimate three_kinds of reliabilitY
coefficients (i.e., interrater, intrarater, 'and stability of

t measure of traits) pu:olicized by Stanley_and Wiley (1962) and
rather.easily "esttmated by procedures developed and deScribed
.by Silverstein (1974).

The interrater reliability coefficient is the average
correlation between the ratings of an inventory item made by
the eight judges, with the a:verage obtained across articles
and occasions. The intrarater reliability coefficient is the

1average correlation between a judge's apraisals.i reappraisals
of the items in an inventory section.averaged acro s raters and
occasions. The stability of trait,measurement re lability
coefficient is the average correlation betWeen.the judges

spas and reappraisals of aninventory item!averaged across

(,)
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articles and traits. Table 11 contains the estimated indices

Insert Table 11 about here-
._

for the three types of reliabilities. The estithates were

commuted for each of the six inventory seOtions, the EIFER
_-

composite, and.the "global" evaluations pertaining to the six

majOz::aspects of eXperimental reSearch.

Results Of the l'UsefuInesS". eeriment., .For eak-i, 0.f the

six EIFER sections, the proportion of users in agreement with

the "global" appraisals of the eight insiructors was compared

with the proportion of non-users. As shown in Table 12, the

Insert Table 12 about,here

,smallest of the 12 proportions Was .72, with the other 11 in

the interval, .76 - .89. None of the differences was statis-

'tically significant at the .05 significance level.,

Two circumstances may account for the high prcyoortions of

agreement and for the non-statistically significant difference's.

The comparisons were made near the end bfthequarterafter.both

groups. had had identical experiences in research appraisal.

Moreover, some of the instructors had stressed many of the

characteristics contained in EIFER. For reasons pointed out in

the report of which this is a.summar the experiment as
/

conducted differed in important respects from the experiment

as originally planned.

1
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Conclusions

The goal of improving the quality, of educational research

is not 'few among professionals in educational circles. Such a

goal will be far from reaching or is likely to be illusory,

however, unless professional concern is translated into serious

efforts. One such effort is o develon an evaluation instrument

to assist the prospective educational researcher to anpraise

pu lished experimental research studies critically and yet

objectively. EIFER was:developed especially for such a purpose.

On the basis df the eMpirical evidence obtained in this

the inventory has been characterized with the satisfactory

psychometric nroperties,deemed to be-essential, though same

improvement is desirable. First,of all, the results .of item,

analysis gave a,clear -indication that most inventory items were

adequately nested in the sections to whidh they should belong.

Then, the structure of both separate sections and the complete

inventory was effective and favorable as explored from various

reliability 'estimates via K-R 20 apProadh., Furthermore, the

desirable OutcOmes'of main effects from a series,of ANOVA:tests.
,

demonstrated that use of=the inVentory would
. result in differ-.

ential appraisal of the two different reséarch renorts with

s,eparate characteristics, as proved with'satisfactory internal

,consistency and staVility-of-resnonte reliabilities.

It is reasonable to,conclude that-2IFER in its present

form is a satisfactory aid to teaching students of research

methods classes. Since the:-.essential characteristics of
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experimantal resea±Ch are basically the same regardless of

!:the discipline of interest ,the inventory should prove useful

not only in intrOdactory reSearch methods classes in education

and psychology but in other research methods classes within

the spectacular domain of social sciences.
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TABIAE 1

KR-20 Reliability Coefficients for EIFER Section,

Article:
Occasion:

Section

21

untrol' -ap.- -Res. Seminar IjudgesU
1 1 1 2 1 2

Pre re Pre Post Pre Post Pre 'Post Pre Post

Research
Problem
(13 items)

Related
Literature
(6 items)

Research
Design
(30 items)

Data Col-
loction and
Analysis
(11 items)

ConcluSions
and Generali-
zations
(10 items)

Style and
Organization
(3 items)

Total
(73 items)

GlobaI
-Evaluations .

(6 items)

.71 .89 .94 .88 87 .91 .95 . . 82

.45 .76 .92 .82 .76. ;, 6 .72 . 2 .72

.72 .90 .94

.93 .97 99

. 64 .81 .97

. 65 . 83

.98

.88, .93

.47 . 65 . 65 .52

.95 . 98 799 .91

.84 .90 .75 .76

n - 55

= 58

= 13 iin ISretes '11 in ,posttest.

=8.



Matrix of Correlations Between EIFER Sections
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7

Research-.
Probleni

Related
IdteratUre .55
Reaearch
Design .48 .53
Data Collection
and Analysis .56 .55
Conclusions and
Generalizations .28 .47

Style and
Organization .40 .30

Total .56 .63

.4'.
j)orreCted for overlap.

.

.69

.54 .55

.41 50 .39

.72 .78 .38



TABLE 3

of Ite-Section Correrationsa

2

"(N '58)

Item

bsection

VIIII IV

.4 2* 27

. 34

. 37

.41

. '

. 52.

.30

.31 .35.56*
/3 .36* . 13 .1 4 . 22. .23 .22

4 2.11 , 10 .26 .3 6 39 .42

5 .27 .2 3. . 30 .21 .23

6 .27 . 32 .11 .20' .'02 :16

08 .08. -.22 ..-. 07

.20 .23 18 .24 .05

9 . 62* '.39 .22 .40.

10 .:315 ,39 24 .36 01 .09

11 .50* .48 .24 .19 .15 .15

12 .28 .12 .30 .27 .19 .18

13 39* . 21 .13 ,21 -.04 .16

15 .1 9 32 , .03

1 6 .32 -. 27 6 .51 26

17 . 39 .12 , 25 .45 .30 .31,

18 35 2 .\03 -.32 22

.08 .1 4 .12 .01': .13

22 .10 .39 .11 .19 ..27 .27

23 .50 .54 .44 .53 .32 . . 2g

24 .47 27 .44 .41 .41

25 .25 05 .31* .1 6. .10 .14

26 .28 .05 .1 6: 7 01 .21

. 08 .15. . 26 .30 4 30 .18

28 .45 .59 .40 .51 .26

-29 , 52 39 , .54* . 28 .25

Total

.44

. 54

.25

7 38

32

.20

. 27

. 32

,
..33

..41

. 39

.1 6

.38

. 57

.46

.27

.28

.29'

. 51



Table 3 ..-;continued:

'..+Z.

Item II
30
31.

324
33
34
35
36
37

33
39
40
41
42
43
.44

45
46
47
48
.49
50

51
53
54'

.54 .47

.33 , .16

.47
..40
.04

.04 .15
-.05 .04
-.06 .09

. 18 .23

.45 .21

. 13 .17

. 13 .18

.23 0 29

0 05 .24
.45 .45
.28 .40
.36 .29
. 16 .26

-.11 .23
. 10 .t5
. 23 .18
. 12 ,.06
. 16 .25
. 32 .21
.38 .22

55 .39 .34
.21
.36 .44
. 13 ;19
. 52 .49

Section
III IV

. 5'5* .47

.48* .46
249* .63
2,22 .21
. 25* .13
. 22 .15

.06
.41* .25
.412*

34
.25

,..16 .16
22 .12
.49 .58
.42* .30 ,

.42 .44

.48* .27
.13II . 37

..54* 845

.54.* . 35*

. 50 .30

.41

.59 .5

. 50 .55*
. 23 .1.25.

. 51

. 50

. 61- .68*

.46

.11

.30

.09 -.04

. 18 .16

.24 .14
. 11 -.02

VI To

.41 .70

.25 .47
.35 .59

.20

.22 '
. 19
. 17

. 31 .03

. 38 .30 .56

. 32 .19
. 27 .30 .37
.09 .06 .21
.03 -..06 .22
.44 .29 .60
.34, -13 .44
. 36 3 .49
.31 .23 .42; -

05 -.04. :25
.22 '4.19 .42
.29 .34 :50
. 26, .43
. 22 .14 .42
. 39 -37 .50
.33 .45 .61
. 37 33 .56
.28 .09 .32
.43 .33 .60
. 39 -.14 .46
. 33 .45 .69

24
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Table 5-continued

Item
Section

V VI -TOtalIII IV

60- .50 .53 .55 -,80* .40 .49 .10
61 .65 .37 .34 .53 .24 .40- .52
62 .31 .35 .42* .25' .25 .45
63 .12 .29 .06 .20 .35 19"

,65 .25 .26 .09 .21 .08 ,07 :18
66 .20 .36 ,34 .40 .55* 35 .44
67 .16 .30 .39 .37 * .19 .41
68 .33 .48 .35 30 .46
69 .19 .15 .19 .07 ,36 .25
10 .16 .23 .29 .18 .26 .13 .29
71 .13 .15 .40 .30' .12 .37
72 .15 .16 .33 3 .28 .24
73 .01 .08 .31 ,32 43:5. .25 .33
74 .08 .26 .19 .18 19 -.06 .20
76 .32 .19 ,34 .43 .30 .57* .43
77 .46 .34 .35 .45 .34 .61 .49
78 .20 .21 .29 .30 .44 .36

Note. Total items . 73 (excluding the 6 items forslobal evaluations).

aWith df = 56, a correlation coefficient of .26 oraove is significant at the .05 level-.

bI: Research Problem; II: Related Literature;III: Research Design; IV: Data Collection and Analysis;V:'Conclusions and Generalizations; VI; Style andOrganization.

--The underlining identifies the EIFER section in4,which the item was placed.

The item correlates higher with the section in whichit is placed than it correlates with other sections.



TABLE 4

Articles x Raters x Traits x Occasions
Analysis of Variance: .

EIPER SectiOn One, Research Problem

M......

Source df 1..ro

Articles (A) 1 8.37

Occasions (D)
1.

.41
/

Raters (B) 7 1.23

Traits (0) 12 .79

A X D 1 .54

A x B '7 2.47

X B 7
.38

A X C 12 .09

D x C 12 .22

B x C 84 .18

A x''D x B 7 .26

A x D x & 12 .11

AxBx.0 84 .14

D xBxC 84 .07

AxBxCxD 84, .07'

3.39

. 62

. 50

6.56**

2.08

1.59

1.01

Note. Number of items = 13.

**
p <.01.

26



TABLE 5

Articles x. Rater's x Trait x Occasions
Analysis .of VariTlnee:

EIFER Section. Two, Related Literature

Source df 113 F

Articles (A) 1. 7..ti2
*.

10.23

OccasiOns (D) 1 .08 1.93

Raters (B) 7 1,26
,

1.72

Traits (C) 5 .36 ..76

A x D 1 .02 1.00

A,X B.
. .

7 ;74

D x B 7 .04 1.71

A x O. 5 .37'' 2.90.

D x 0 5 .08 1,.30

B x 0 35 .23 1.80

AxDxB .02

A x D x C 5 .10 .77
AxBxC 35 .13
D x' B x C 35 ,,09 .75
AxBxCxD 35 .12

Note. Number of items = 6.

a, e-
el./ Li

a



TABLE 6_

Articles x Raters x Traits x Occasions
Analysis of Variance:

EIFER Section Three, Research Design

....

28

Source df MS

Articles (A) 5.25 3 53

Occasions (D) 1 .01 .01

Raters (B) 7 4.67 3.14
Traits (C) 29 1.37 5.35

***

A x D 1 .30 6.86*

A x B .7 1.49

D x B 7 .83
***

18.87

A x C 29 .18 1.08

D x C 29 .20 1.88

B x C 203 .24 1.47
**

AxDxB
_-------.

7 .04
,

AxDxC 29 .10 .96

AxBxC 203.

DxBxC 203 .11 1.05

AxBxC,x D 203 .10

Note. -Number of items = 30.

p4(.05.
**

p <.01.

***p<.001.

30
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TABLE
.

7

Articles x Raters x Traits x Occasions
°Analysis of Variance:

EIFER Section Four, Data Collection and Anal3rSis

Source df MS

Articics (A)

Occasions (D) 1

5.50

.18

12.28**

.30
Raters (B) 7 1.14 2.55
Traits (C) 10 .91 2.11

A% x D 1 .92 1.87'
A x B 7 .45

D x B 7 .18 37

A x C 10 .31 i 37 *

D x C 10 .09 1.00
B x C 70 .25 **1.88 /
AxDxB 7 .49
AxDx C .10 .07 .71

AxBX C 70 .13

DxBx C 70 .12 1.24

AxBx Cx 70 .10

Note. Number of items -= 1 .

.p .01.

a

3 1



TA133.31; 8

-Articles x,,Raters x Traits x Occasions
Ailraysis oE rIriance:

larm Sectien Five, 'Conclusior:s and Generalizatins

4.11.10[101.

Source MS
.- 1

P

Articles (A) i 3.00 2.72

Occasions (D) 1 .00 .01

Raters (B) 7 1.46 1.32

Traits (C) 1.02 5.20
**

A x D 1 .25 1.82

A x B 1.10

D x B 7 .30 2.18

'A x C .15 .97

.DxC ,19 .92

B c C .20 1.31

.AxDxB 7 .14

AxDx.C.
AxBxC
D xBxC
A x,BxCxD

. 22 1.61

. 15

. 13 .92

. 14

Note. Number of items = 10. '

p<.Q1.
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TABL:2 9

Ar7icies x Haters x Traits x OecasLons
Analysis of Variance:

EIFER Section Six, Style and Organization

Source df MS- F
.

.

Articles (A) 1 2.67 6:22*

OccaSions (D) 1 .67 2.80

'Raters (B) .

,

.7 55 l'.2,8

Traits (0) 2 .59 3.59

A x D 1 . .17. 1.40

A X B 7 .4.
,

.1 x B 7 .19 1.60.

A x 0 2 .07 .86

D x 0 2 .14 .32,

B x C 14 .18- 2.09

AxDxB- 7 .12 .

;AxDxC 2 .45 -2.98

AxBxC 14 .09
.

DxBxC 14 .12 :82

A x Bx0x2) 14 .15

Note. Number of iteMs = 3.

p <.05.



TABLE 10
32'

-Articles x Ratern x Traitf; x Occons
Analy.:i.S of. Variz:nce:

,EIPER Section -Se'ven, Total Ter.i.;\\

Source df MS

Articles (A) 1 28.72 I

Occasions (D) 1 .01
Raters (B) 7 6. 95

Traits (0) 72 1.11
A x D 1 .02
A x Bt 7 4. 2 6

D x B 7 .74
A x C 72

_
D x C 72 .18
B x C 504 .25
AxDxB 7 .35
AxDxC 72 .15
AxBx C 504 . 7

7 xBxC 504 .11
xBxCxD 504 .11

t Number of items 7 3.

< .05.

< 01 .

...."

6.75

.03

1. 63

3. 62***

06

1. 36*

c,7*
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TABLE .1-1

2stima4ed Average Correlatf..on Between theRaters, Traits, and accaSions

Section

Interrater
Reliability

(r )-

Intrarater
Reliability

(rII)

Research problem .12 . .60

Related. Literature
.58

.Research Design .38

Data Collection
and Analysis .21 .27
Conclusions and
Generalizations .08 .30
Style and
Organization .26 .28

Total test
.14

Global Evaluations .16

Stability
of Traits

(rTT)

..44.

. 18

. 33

. 29

.41

. 26

. 57
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TABLE 12

,Proportion of_Respon-ses --() Each of the
Six Overall Evaluation Items

I. Research Problem
0 1

9
(.15)

49
(-35)

8
(.15)

47
(.85)

58

55

17 96
sp

1
D 2 = z = 0

III. Research Zesign
0 1

16
.(2.,8)

4.2

(.72)

11

(.20)
44

.(.80)

27 86

131 P2 = .08,

I . Related Literature
O 1

13
(.22)

45
(.78)

13
(.24)

42
(.76)

58

55

26 87
s / = z

IV-. Data Collec. and Analy.'
O 1

.
58

55

= 1

9
(.16)

49
(.84)

6
(.11)

49
(.89)

15 98

Pi P2 '=" 'OG3'

58

55

V. Conclu. and General.
0 1

13
(.22)

45
(.78)

9
(.16)

46
(.84'

58

55

22 91

p1 .1)2 = .074, z .81

m Corresponds iyt
*
Each it

inventory

. Style and OFganization
O 1

C.

1

10
(.17)

4E
(.E3)

6
I (.11)

49
(.89''

.16 97
p2 = .0 65, z = .92

the section of the
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EVALUATION 0 RESEARCH REPOiTi

Yi-Ming Hsu
West Chester State.College

Instructions

The attached inventory is being formulated as a guide in evaluatlng repor-
,

ted experiMental research in education and psychology. --Itwas developed fol-

lowing an extenOve revieW of literature to identify attributes in the re-

search process Which characterize experimental research.. Each statement has

been checked by nationafty knoWn experts in educational rebearch methodology

as essentialto experimental-research. Yln addition, rn the judgment of pro-
fessors:of educational researáh across the country, students in the intro-
ductory course'of research methods should be able to recognize and appraise

the attributes as they are presented in published reports of experimental

research.

The statements are organized dnder.7t1e follcwing rjor headings to facili-

tate the rater in-making evaluations:

I. RESEARCH PROBLEM
A. Problem statement
B. Hypothesis(es)

IT. RELATED,LITERATURE

IIT. RESEARCH DESIGN
. A. The population And sample

B. The experimental arrangements :

C. Controls for the possible threats _o the internal validity'

D. Controls for'the possible threats ro the external.validity.

IV. DATA COLLECTION AND ANALYSIS
A. Data collection
B. Data analysis

V. CONCLUSIONS AND GENERALIZATIONS

VI_ STYLE AND ORGANIZATION OF THE REPORT

'To make a proper use of the inventory, TWO different categories of eval-

uations are required:

(i) An evaluation of the specific statement of the attribute,

(ii) An overall or "global" evaluation of the aspect of the re-

search process.

1
. Copyrighted 1975. Not 'for reproduction or use mithout the permission.of

the.author.
'
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In judging,the research with,respect to each specfic_ attribute, please
use the following key:

1: The article,contains no'information concerning the attribute.
2: The infOrmation given clearly indicates that the attribute was

inapprop,riately handled.
, 3: The info'rmation gten suggests that the attribute way have

been lancaerly. managed.
4: The information given.indicateS that the attribute was properly

managed.
5: The information given clearly indicates that the attribute was

!P_E=1....ittely, handled.,

The overall eValuation at the end of each section should NOT be deter-
mined by adding and/or averaging the respons'es-to the separate statements.
Instead, please makeran overall or "global" appraisal of each aspect of the
'research- using the same key and instructions (replacing the wOrd "attribute"
with "aspect") as 'you respond to the'specific items.

The order in which the attributes are isted on the.inventory will prob-(--
ably not be seme aS he order in which they are identified in the published
reports of_experimental Tesesrch. For this reason'you should follow the pro-
cedures described helow.so as to produce more dependable evaluation's:

A. Read the statements on the inventory,carefUlly.
B. Read the research report'in its entirety without

t.tylting to evaluate ii..
C. Rereacrihe report searching information relevant

to the separate itemS on the inVentory.
D. Refer to the key as'often as needed in making

your.evaluation.
E. Mark the approprtate responses;on the answer

sheet provided (be sure to.use-#2 pencil).
F. .CheCk the answer sheet to see that you have com-

pleted both.each specific item evaluation and the,
SIX-oVerall evaluations, and that.you have ;,r,itten

. the informaticin asked for.



EVALUATION INSTRUMENT FOR EXPERIMENTALRESEARCH (EIFER)2,

,Yi-Ming Hsu
West Chester State College

I. RESEARCH PROBLEM

(i) Specific items

Problem Statement :

1. The research problem is clearly stated and precisely
significance of the studyis demonstrated.

3. The relationship of the study to its
ential antecedents is todicated.

4. The objectives of the study are described.
5. Aseumptions of the study are stated.
.6. Limitations of the study are noted..'
7. Criticaljor unusual terme are defined.

scientific

Hypotheeis(es)
i

8. Thehygothesis(es) is(arejeasily identified.'
.9. The hypothesis(es) is(are) derived from the research problem.
m The loAical and empirical framework fromwhich the hypothe-
: Sis(es) wae(were) derived.isAemonstrated .

11; The hypothesis(es) clearlY identifiee(fY) theindependent
. variables,
12. Thahypothesis(es) clearly identifies(fy)\ the effects to

8

be Measulred by the dependentvariable(s).
13. The hYpetflesis(es) is(are) testable.

defined:

or experi-7.

(ii) Overall or "global" evaluation

1.4. RESEARCH PROBLEM .

RELATED IITERAWRI

(i),Specific items

15. Literature review ie thorough and comprehensive.
16. ,Literature review is well-organized.
17. -Literature reviewed.is directly relevant to the research study.

The.theofetical basie for the. problemisidentified.
.

19 The methodological:strengths and/Or weaknessee of:the study
are discussed. J-

20. The'research design accOunts for the variables which have prpli7.
.

ably influenCes on-the,dependent Variable(s).

(ii) Overall or "global" evaluation

21. RELATED LITERATURE

2 'CppYriighted 1975. Not fonreproduction or Use without the permissien
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III. RESEARCH DESIGN

:(1) Speciic items

A. The population and sample
22. The population to which generalization will be made is

clearly specified.
23. The characteristics of the sample are fully described.
24. The sample size in the study is indicated.
25. Procedures for sample selection are fully described.
26. The method of assigning subjects to the comparison

groups is clearly described.

B. The experimental arrangements
27. The treatment(s) is(are) randomly assigned to the com-

parison groups.
28. The research design includes the independent'liariables

identified in diehypothesis(es).
29. The dependent variable(s) appropriately measures the

.effect(s) identified in the hypothesis(es).
30. The treatment(S) is(are) sufficiently described so

that replication of the study may be possible.
31. Adequate information regarding the administration

of the treatment(s) is provided.
32. The treatment(s) is(are) effectively applied in accor-

dance with the objectives of the study.

C. The' following possible threats tb the internal validity of
the experiment are centrolled:
33. History: Specific events, external tothe.treatment

conditions, occdrring during the experimentation.
34. Maturation: Changes within the subject as a function

of the passage of time during the course of experiment:
35. Testing: Variation between pretest and posttest responses

due to cues from the pretest.
36. Instrumentatien-:. Changes in the calibration of a measuring

or inconsistency of the scorers or raters can
affect the measurements.

37. Statistical regression: Regression toward mean may occur
if some but not all subjects are sampled from extreme
groups.

33. Sample selection: Biases resulting from differences
in the selection of subjects in the comparison groups.

39. Txperimental mortality: The differential loss of
subjects from the cbmparison groups during an experi-
ment.

40. Interaction of telection and maturation, etc.: An inter-
action between selection and any other factors above which
may be mistaken for the experimental effect.

4 1
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D. The following possible threats to the external validity of
the experiment are controlled:

(a) Population validity
41. Accessible vs target population:, Representativeness

of the sample with respgct to the population to which
generalizations are made.

42. Interaction of personological variables and treatment
effects: Reaction of the subjects with diyerent per-
sonality characteristics to the treatment \conditions.

(b) Ecological validity
43. Explicit definition of the independent vari\lble: Descrip-

tion's of the management and operation of th treatment(s)
(independent variables).

44. Multiple treatment interference: Interference with exper-
ithental results occurring from two or more treatments
having been administered consecutively to the same
subjects within a.given time period.

45. Hawthorne effect: Awareness of the experiment may affect
the response of the subject to the experimental stimuli.

46. Novelty and disruption effects: The exp->rimental results
may be due partly to the enthusiasm or disruption
generated by the newness of the treatment.

47. Experimenter effect: Certain characteristics or behaviors
of the experimenter may unintentionally influence the
response of the subject.

48. Pretest sensitization:'The administration of a pretest
may have possible influences on the treatment effects.

49. Posttest sensitization: A test following the experi-
ment may elicit effects which otherwThe would remain
latent or incomplete.

) 50. Interaction of history and treatment effects: The
experimental results may be unique because of "extra-
neous" events occurring duting the course of the expert-,
ment.

51. ,Interaction of time of measurement and treatment effects:
Measurement of the dependent variable at two different
points of time may produce two different results.

(ii) Overall or "global" evaluation

52. RESEARCH DESIGN
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IV. DATA COLLECTION AND ANALYSIS

(i) Specific items

A. Data collection
53. The rationale for selection.or_develOpment of the dependent

variable measure(s) is clearly stated.
54. The measurement procedures Adopted in the study for data

gathering are specified.
55. Reliability Aata for the effeCts measurements are reported.
56. Validity data for the effects meaSurements are cited.
57. The procedUres for data collection are carefully planned.
58. Deviations, if anY, from that plan ate made explicit.

d

B. Data analysis
59. The methods of data analysis are specifically described.
60. The methods of Aata analysis are appropriate for the.

specified research design.
61. The pattern of statistical analysis is applied,pOrrectly

with respect tO the nature of the raw data>,,--
62. Statistical techniques'are appropriate to -the nuttier of

treatment groups and hypothesis(es) under consideration.
63. The level of significance in hypothesis testing is speci-

fied and adequate for the investigation.

(ii) Overall or "global" evaluation

64. DATA COLLECTION AND ANALYSIS

V. CONCLUSIONS AND GENERALIZATIONS

(i) Specific items

65. Tables and figures display the data basic to testing the
hypothesis(es)'.

66. Results of.hYpothesis testing are reported with support
of .statistical evidence.

67. Claims for the probable truth or falsity,of the reaearch
,

hypothesis(es) are supported:by the evidence presented.
68. Conclusions are objectively stated-and effectively sum:-

marized,
69. Discussions are consistent with the results presented.
70. The extent to which the Study'can be generalized tOthe

population of interest is clearly identified.
71. Generalizations Made are reasonable and logiCal.

Evidence is presented in support of the internal validity
of the study.

73. The findings are related to ihe previous research on the
Problem of inqUiry.

74. Problems raised from-the studY are stated for further
exploration.

(ii) Overall or "global" evaluation

75. CONCLUSIONS AND GENERAUZATIONS

4 .3
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VI. STYLE AND ORGANIZATION OF THE REPORT

(i) Specific items

76. The, report is written in Clear, unders andable language.
77. Drganizationof the content is clear and-rigorous.
78. .The style andtone of the.report re lect an objective unbi-

ased, and scientific attitude. /
/

. ,

(ii) OVerall-or."global evaluation

79. STYLE AND ORGANIZATION OF THE' REPORT.
/


