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Research on an intérpretation technique (IT) for

uszng the Pupil Item Response Record (PIRR) of the Iowa Tests of
Basic Skills {ITBS) to actively involve students in their test
interpretation was presented. The major concern of the study was to
determine whether ‘the IT had apy impact on attitudes toward or
'knowledge about the ITBS. Students in grades 4-€ used their own PIRK
"and Skill Summary Sheet (SSS), a listing of the major skills tested,
to do their summarizations. A substantially different form of .
instrument was administered to 52 teachers.in those grades.
Prelimlnary ‘results indicated: (1) a significant difference in
‘knowledge found between students wvho had and those who had not been
- through the interpretation session; (2) a small, persistent decline,
on average, in the students' attitudes of "caring about the test"
over the three grades; (3) students!' attitudes, at all grade levels,
that most of the items govered material they had studied; (4) an
attitude by students who participated in the IT that they had done
better on the ITBS than studepts who did not participate; and (5) no
immediate. impact on either teacher attitudes or on teacher knowledge

about the ITPS.
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A STUDENT-CENTERED INTERPRETATION TECHNIQUE USING
INDIVIDUAL PERFORMANCE ON SKILLS OBJECTIVES OF
THE IOWA TESTS OF BASIC SKILLS

A paper presented at the annual meeting of the
American Educational Research Association
Los Ange]es, California, April, 1981
Over the past several years,-pub]ishers of the most widely used stan-
dardized achievemeﬁt tests have developed séoring services which report
raw scores or the percent of items correct or item groupings representing
the subskills measured on the tests’! These reports, variously known as

Cluster Ana]ysis,'individua1 Test Record, Pupil Item Response Record,

etc., are claimed to be useful in determining specific student strengths

" and weaknesses (Finch, et al., 1976, p. 42; Prescott, et al., i978, p. 33)

and for selective followup (Hieronymus, et al., 1979, p. 31) The deve10p¥
ment and subsequent acceptance of score reports of this type are based in

a body of.11terature which calls for specific interpretation of item

'“responses in working with and planning for students (Brad]ey,,1978; Ebel,

1972; Rudman, 1977). The encouragemeht of such interpretations can be

generally summarized by Ebel's (1972) statement:

“Aﬁy achievement tetts can provide 'diagngstic‘ infor-
mation of value to the indivfdua] pupil if (s)/he is ;
“told which items (s)/he;ﬁissed. “Then if (s)/he chooses
to do'so,_(s)/he can, with_the teacher's help, correct
the mistakes or misconceptiens that lee him(her) astray.

ﬁighly specifie 'diagnosis’ and !remediation' of this

sort can be effective and ought to be encouraged.” (p. 478)

The eight most widely used proqrams, Basic Skills Assessment California
Achievement Test, Comprehensive Tests of Basic Skills, Educat1onal
Development Ser1es, ‘Towa Tests of Basic'Skills, Metropolitan Achieve- _

- ment Test, SRA Achievement Serias, and Stanford Ach1evement Test,
were each found to provide suih reports "

¢ ",' e _ -
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This baper presents research on a technique for using the Pupil, Item
[Response Record of the Iowa Tests of Basic Skills to actively invqlue
students in their test interpretation. The process, developed as a method
for.teachers to use -in commUnicafing with students about their performance
on the test; qu“sfudjed during the 1980-81 s chool year to determine both
student and teacher reaction to the interpretation sessions. In addition,
.the impact of such an interpretation technique upon the att1tudes toward
mtests and know]edge about the test for both students and teachers was
stud1ed.

The Interpretation Technique

Interpretatidns were conducied in classroom sized groups and required
approximately. 40 to-50 minutes per group. The interpretation brOcess |
involved several steps leading to each student summarizing uis/her own
.performance on each of approximately 60 sk1115 1dent1f1ed on the Iowa Tests
of Basic Skills. The students used their own scoring service report form
(Pupil Item Response Record) and a Skill Summary;Sheet, constructed for
use in this project, to do the summarization.

. The Pupil Itém Respbpse Record provides information on each student's

answer “for each question on the-test. In addition to identifying infor-

mation, scale scores, and other information, the student's response to each .
. N o \‘. . .

item (corhétt, incorkect, or_omit)‘ang the skill measured by each item
are prov1ded on the report. | .

The Skill Summary Sheet is a 11st1ng of the maJor skills tested.
.For each major skill tested, three broad categories of performance have
been defined: 1)'Pos$ib1e problem area; 2) More information needed; and

3) Sati%factdry progréssw]ike]y. The three categories have been defined._

on the sheet according to raw score performance, adjustéd for differences

in mean difficulty of the set of items used to test each skill.

' -2 . .
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The interpretation of results involves a relatively simp]e,‘sixf
step process. ' | -
Step 1:' Students are introduced to the test interpretation ppocéss.
They are given a general explanation of the meaning of the
tests and how th@ results can be used to improve inst;ﬁction.
» A further explanation that each of the tests ({.e,, Mathematics
& o Concepts, Lanyuage Usage, gﬁc.) consists of questions that
measure several spec{;}c skills is inc]uded:
Step‘Z:' Students- are given thgif own Puﬁi] Item Response Record and a
| copy of the appropriate Skill Summary Sheet.
‘Step 3:, Students are taught how to read and understand thé Pupil Item
Response Record, and what the}paris qf the form mean. |
Stéb 4: Students are taught how to record their own performance for _
each major skill area on the Skill Summary Sheet. They are
instructed to count the number of p]uses'(corrgct answers) for
each skill.and to circle the corresponding nﬁmber on the
Skill Summary Sheet.‘ |
., | q Step 5: Students complete the Skill Summary Sheets, as the teacher or
| | . \ counselor circulates around the §roup p?oviding assistance as
needed. | |
Step 6: Students are n instruction on the-meaning of the Skill
| | Summary Sheg They are encouraged to:diépuss their résﬁ]ts
or questions with their counselor or-teather to determine the
significance of any particular high or low performance. General
" comments' about the ]imftétions of the tests and how to kéep'the
results in perspective are also made. |
-, For a more thorough discussion of the interpretatfon technique and an

o

example, see Cummings' (1981) értic]e, Student-Centered Test Interpre-

s

‘tation: An-Active Technique.
. ’ . ' _3_“.
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PRELIMINARY RESEARCH RESULTS

Participants

During the fall and winter of fhe 1980-81 school year data were |
collected on student and teacher attitudes toward testing, and on their
knowledge about the Iowa Teéts of éasic Skills. These data were collected
for l,iiG-fourth-,'fifth-, and sixth-grade students, and- for 52
teacders in those grades. The sémp]é included 52 classroom groups from
six small city and rural échoo] districts in eaSteEn Iowa. The dfét}icts
fanged.in size from 106 to 3,316 students. |

The Study Design

Since the major concern of the study was to determine whetﬁer the
interpretation technique had any immediate impact on attitude'or Know-
ledge, a conservative design was used. Schools were solicited for parti-
cipation and were provfded interpretation services in return for a
‘commitment of approximately 20ladditiona1uminutes'for each class §roup
to'spedd in respbnding todthe queétionnaife forms used in the study.

Ciassrooms were randomly assigned to either experimental or control groups.

_Both studénts and their teachers were assigned on-the same basis to be

either control or experimentaT'subjects
Control groups responded to the att1tude and know]edge questions

1mmed1ate1y prior to tne interpretation session, and experimental groups

'responded to the quest1ons immediately following the interpretation session.

Thus, in each case the pérticipants in the study were in schools that were
at least willing.to engage in a substantial effort toward test use and .
1nterpretat1on to students. It was believed that this design wou]d more
accurately assess the impadt of the 1nterpretat1on session than one which
Cou]d have‘included schools which wére not givipg tde tests or in which-

9

the general attitude toward the use of the test results was not conducive
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to major efforts at intetpretation. This design, then, was one in which
pre-existing attitudes toward the test and knowledge about the Iowa.
Tests of Basic Skills, in particular, were likely to be relatively high,
and in which observed difference§ between control and experimental groups
were likely to be directly related to the interpretation process.

| In addition to the know]edge and att1tude questions, both students
and teachers were asked to complete a short evaluation form fo]]ow1ng

the 1nterpretat1on session. The pre11m1nary results of these attitude,
knowledge and eva]uat1on assessments are presented be]ow

Knowledge Instruments and Results for Students and Teachers

The know]edge 1nstrument used for students in the study was a 14-1tem
true/fa]se test, covering knowledge about the uses, purposes, and structure
of the Iowa Tests of Basic Skills. While the analys1s of the test char-
acteristics has not been completed for this preliminary report, certain
data are available. The range of p=values for the test is from approxi-

 mataly .36 to appfoximate]y .93, with a mean p-vé]ue across the total |
group of 1,116 students~of .688. Assuming a.mean point biserial correla-
tion of a single item with totai test score of approximate]y'.40, a |
reasonably ccﬁservative assumption for a test ofvlimfted scope (Thorndike,
1971 p. 66), the est1mated re11ab111ty of the test wou]d be about: .60.

. The impact of "the interpretation sessions on the know]edge of
students about the Iowa Tests of Basic Skills was'tested us1ng a t-test
of differences. in mean scores on the knowledge in:trument betWeen the
experimenta] (n = 457, X 5_9.75) and control.(n = 659, x = 9.38) groups.

A t-va]ue‘off-2.84 (p = .0046) was obtained, with the higher mean score’
in favor of the exper1menta1 group on the knowledge 1nstrument |

For .the teacher groups, a SUbstant1a11y different form of the know-

ledge instrument was administered. No item or test statistics on thls

\ ’ ‘ ] By . -5-
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instrument were available for this preliminary report. However, the
results of a t-test of differences in meen performance between teachers
in the control (n = 27, x = 9.52)'and experimental (n =29, x = 9.38)
groups yielded no significant difference between the two groups (t =
.26, p'= .7964).

Attitude Itehs and Results for Students

Analysis of variance procedures were ;arried out for seven attitude/
opinion questions related specifically to the Iowa Tests of Basic Skills
for students in .the experimenta1 and control groups. The questions, '
designated as Al through A7 here, were as foi]ows:_'

Al: How well do you think you did on the Iowa Tests
of Basic Skills this year?
A. Quite high
B. Above average
C. Average
D. Below average
E. Qu1te Tow

A2: In genera] how do you- fee] about the Iowa Tests-

. x of Basic Skills?
A. I really like them
3. I like them '
C. I don't care one way or the other
D. I hate them : '
E. I really hate them
M3 'How hard do you th1nk tests like the Iowa Tests of‘

' Bas1c Skills-are?’

‘ A. Very hard
- ~B. Hard
C.- Medium
D. Easy
" E

. Very easy .

A4§ How nervous do you fee1 before you take a test

Tike the Iowa}Tests of Basic Skills?

-6




Extremely nervous”
Very nervous

Nervous ,
Just.a little nervous
Not at all nervous

Mmoo
L] L] L] L] L]

. A5: How many questions on the Iowa Tests of Basic

; } o Skills cover things you have studied in school?
A1l of thew

Most of them

Som®~f them

Only a few of them
None of them

mo o wx>
L] L] L] L] L]

-~ A6: How much‘dd‘ybu think you know about the tests
on the Iowa Tests of Basic Skills?
A. A lot
B. Quite a bit
C. A little
D. Not much at all
E. Nothing.
A7: How useful are the Jowa Tests of Basic Skills
results to you?
A. Extremely ‘useful
B. Very useful
C. Useful
D. Not useful _
E. Not at all useful
The results of the é£ti;ude questions are reported here by grade and
group. The number of students for each cell qhd for the totals are
presented in Table 1, and remained resonably constant over the seven

questions.

‘Table 1. Number of Students by Grade and Group.
Grade 4 Grade 5 Grade 6 _ Total

Experimenta] = - 99 223 134 456
Control 11 201 . 252 . 654
o Total - - 210 514 386 |

~N | B " S T




The mean scores for the attitude questions are presented in Table 2.
These means are provided by grade, group, and for totals. Response position

A on an item was scored § po1nts, and response position‘E was scored 1 point:

© Table 2. Means by Grade, Group, and Total.

QUESTION GROUP ~ GRADE4 GRADE 5 GRADE 6 - TOTAL
Al . Experimental 3.50 3.37° . 3.31 3.38
Control © 3.2 3.2 3.29 3.27
Total 3.37 .3.31 3.30

A2 Experimental 2.89 3.21 2.89 3.04
Control 3.49 3.09 2.93 3.20

Total 3.20 3.14 2.92
A3 . Experimental 3.50 3.17 3.35 3.30
Control 3.26 3.26 3.26 3.26"

Total 3.37 3.22 3.29
Ad Experimental 3.01 - 2.68 2.80 2.79
Control 2.86 2.74 2.73 2.76

Total ©2.93 2.72 2.75
AS Experimental  3.52 3.68 2.71 3.65
‘Control 3.70 3.70 3.67 3.69

Total 3.62 - 3.69  3.69
A6 Experimental  3.58 | - 3.50 3.59 3.54
» “ Control 3.56 3.56 © 3.52 3.54

. Total 3.57 < 3.53 3,54
A7 Expérimental . 3.58  3.63 ~  3.68 - 3.64
Control . 3.68 3.70 . . 3.51 ° 3.62

Total : 3.64 3.67 3,57

A ‘test of s1gn1f1cance,y1e1ded a group ma1n effect d1fference for

Py

quest1on Al (F1 1104 = 4 84, E.‘ 03) -The»exper1menta1 group 1nd1cated
that they thought they had - done better on the Iowa Tests of Bas1c Skills

wﬂfl,than the contro] group. There were no significant grade d1fferences nor

ier grade x group 1nteract1ons;'

-



For question A2, which asked about how well students like the Iowa
: Testsiof Basic Skills, no significant}difference was %Qund between the
; experimental and'control groups. However, there was a_significaﬁt mafn
effect for grede‘(Fz 101 =7.36, p = .001) and for group x grade
interaction (F2 1101 = 8, 63 p = .0002).

-When asked how hard they thought the tests were, quest1on A3, no
significant d1fference.was found between exper1menta1 and control .groups.
There were, as w1th quest1on A2, s1gn1f1cant main effects for grade o

‘ (FZ, 1103 = 3, 12 p= .04) and for group X grade interaction (FZ, 1103 =
3.94, p = :02). |

. il .
For the remaining four attitude-questions no.significant differences

2N

were found.

Attitude Items ahd Results for Teachers
Analysis usin§ t-test procedures were carried out for the following
' eight attitude/opinion questions asked of teachers:

A. How relevant are the-results of the ITBS to your

work with students? 2 : Y -

Not at all relevant

Not very relevant :

Somewhat relevant Tl
Very .relevant

Extreme]y re]evant

QL WN =
.« e s e

B. How useful are the resu]ts of the ITBS 1n 1dent1fy1ng
strong or weak po1nts-1n the curriculum?

.- Not at all useful

Minimally useful

Useful to some extent y
.. Useful to a great extent

Useful to a very great extent

1
{
\
AP WN
[ ] [ ] ) .

C./7How_usefu1 are the results of the ITBS in~discu$sing

future instructional plans with individgal étudents?-




E.

F.

. G N

Ho -

W N

Not at all useful

Minimally useful

Useful to some extent

Useful to a great extent
Useful to a very great extent

WM -
« » s e @

How closely do the skills tested on the ITBS matca

the skills in. the curr1cu1um you actually teach?

1. Very h1gh match
2. High match .

3. Medium match

4., Low match

5.

Very low match
To what extent do you think the results of th

ITBS can be used for improving students' under-

. standing of their specific strengths and weaknesses?

1.. Not at all

2.° To a minimal extent

3. To some extent

4. -To a great extent

5. To a very great extent

How usefu] are the results of the ITBS 1n he1p1ng
parents better understand the strengths and
Timitations of their child?

- - Not at all useful:

. Minimally useful

.- Useful to some extent
. Useful to a‘great extent.

- Useful to a very great extent

¥ well informed do you consider yourself to be

_ about the ITBS? -

1. “'Not, nformed .

2. Minimally informed

3. Informed .

4, Well informed -

5. Extremely well informed -

How wqu]d'yoh nankithé_ovefa]l quality of the ITBS

'és'compared'to othet étandardized tests of its

type? _ . - : )

Y
oo
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[#}

Above average

. About the same as others
. Below average :
5. One of the worst. _

P wn
.

Table 3 presents‘means and t-teéts for the teacher attitude/opinion
questions. For purposes of}the analysis, quéstions B, C, E, and F were
combined to create a scale for "usefulness.” Each item was also handled
independenf]y. No significant differences were found on any of the

attitude/opihion questions for experimental versus contro] teachers.

”

.~

" Table 3. Means and t-tests for Teacher Attitude/Opinion.

\

EXPERIMENTAL ' CONTROL

Variable " n Mean SD‘ n Mean . SD t p>lti
Usefulness 29  16.17 .3.48. 27  16.78 2,06 .79 . .43

A 29, 310 .94 277 333 .62 1.09 .28
B 29 345 .69 27  3.56 .58 .63 .53
© 29 2.9 8 27 304 B .33 .74
D 29 279 .90 25 272 .61 -.3 .73
E 29 3.5 .91 27 352 .70 -.15 .88
F 29 310 .86 27 3.3 .68 1.10 .27
6 28 343 g9 2 315 .20 -138 .8
H :

8- 1.8 .77 27 2,00 .68 .91 .37

Eva]uat16ns of ' the Interpretat1oﬁ Sessions

In each of the 52 separate 1nterpretat1on sessions that was conﬂucteq
for this study, students and teachers were asked to respond to a short
set of quést1ons to evaluate the session in which they were involved. The

results of these evaluations are presented descriptively below.

v

~11=-
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~ Students were asked to reSpond to three questions:
" El: Do you think that knowing your stong and weak
_areas will_help you learn better? = :
A. Yes |
B. No
C. Not sure

‘2: Do you th1nk the sk1]] session was confusing?

A Yes "
B. No )
C. Not S“rQQﬁj ‘
E3: Do you think the skill session:was interesting?
¢ A. Yes
- B. No
C. Not sure
. Table 4 presents a summary of responses by frequency and percent
PR for the three eva]uat1on quest1ons asked of students

Table:4. Summary-of Responses tor’Student Evaluation Questions.

-Yes " No . ‘Not Sure
gqes,tion"'f % - f 4 f %
B 811 77.1 69 6.6 = 170 16.2
B2 215 0.4 577 548 - ‘261 20,8 .

3 567 54.3 . 299 28.6 179 17.1

]

Teachers were asked to reSpond to tive'eva]dation questions:
How d1ff1cu1t do you think the 1nterpretat10n
was for your’ students?
1. Too difficult
2, About right
3. Too easy -
B. How would you rate student interest in the

L ' " interpretation session?

o c12- 14
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Very interested

SomewHat interested’

Neutral '

. Somewhat bored ‘ .

. Nery bored-- - oo o e
. Don't know : '

N HWN

C. "Do you think the interpretation session will positively
affect the students' test taking attitudes?
1. Yes \
2. No -
"~ 3. Not sure
D. Do you th1nk that the interpretation session and

follow- up on it will result in 1mproved teach1ng/

learning?
1. Yes
2. No

3. Not sure ' .
E. Do 'you. th1nk that this type of interpretation -

session is worth cont1nu1ng next year?

1. Yes
, , 2. No
- ‘Not sure

. In response to question A, 51 teachers (100 percent of those
respond1ng to the question) 1nd1cated that the d1ff1cu1ty 1eve1 of the
sess1on‘for their students was about r1ght. The response to.a Judgment
about the interest level ef the studehts was slightly hore variab]e..'
'fhirty:f1ve.teachers (67 ﬁercent) said their students wefe "very 1nterested;"
15 teachers (29 percent)'$a1d'the1r s tudents were ”eomewhat interested,"
and two teachers (4 perceht) §aid,the1r students were "neutral," ih'tekms‘
of interest: No teachere Sa1d'thefr s tudents wereveither somehhat or very
bored with the session.

Questions- C and D represented an attempt to find put,what teachere

perce1§ed to be the potential impact of the sessions on two_1mportant,goa1s

idf‘the sessidns, For question C, 29 teachers (56 peftent) believed the

-13- 15
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interpretation session would positively affect students' test taking
attitudes. The remaining 23 teachers were e1ther not sure (21 teachers--
40 percent) or felt the session would not pos1t1ve1y affect student
attitudes (two teachers--4 percent).

For question D,\34 teachers (65 percent) believed the session and
follow-up on it would result in betterhteaching-or learning. Seventeen
teachers (33 percent) were not sure, and one teacher (2 percent) said it
wouid not result in better teaching or learning.

| No teachers indicated that thevinterpretation sessions should be
"discontinued for next year, Forty-nine teachersd(94 percent) said the
sessions -are worth continuing next year, and_three teachers (6 percent)

said. they were not sure whether the sessions should be continued.' 6

DISCUSSION OF PRELIMINARY RESULTS

Resu]ts for Students

One finding in this study wh1ch holds the potent1a1 for s1gn1f1cant
impact on students' feelings and att1tudes about the Iowa Tests of Bas1c
'Skills is "the significant difference in knowledge found between students,
Who_hao'and those who had not been through‘the'interpretation session.
Cormany's'(1974)'study of attitudes toward standardized testing'concluded
that* persons who fe]t they were well informed about the subject had- more
positive att1tudes about it. If the increase in know]edge about the test ’
generated through the 1nterpretat1on session, leads to fee11ngs of be1ng
well 1nformed (or better 1nformed) about ‘the test then genera] attitudes
,;utoward the test may be 1mproved over the 1ong run,

The emphasis of this d1scuss1on of attitude change reSu]t‘ng from
- greater knowledge, however, must be on the long. term potent1a1 effects.
since no group differences were found for the short term effects of the
-%h | S 7147




interpretation sessions; the groups did not qiffer on~opinioh questions
related to how students feel about the’te;t, how much thev think they
know about it, or,how ner?ous they feeil before enteking”thE"teStiﬁ§“'
situation. o

In general, student's fee]ihgs about the tést (A2) centered around -
the "I don't care ‘one way or the other"qut1on. However there appears,
on average, to be a small, per51stent decline in this student at+1tude i,
over the three grades. Fourth and fifth graders tended to score to the.
positive side of this neutral position and sixth graders'to the negative"
side. Th1s shift in attitude. across grades may account for the 51gn1f1c;nt
1nteract1on and grade effects found in the results.’

wh11e there were no d1fferences between the groups in the1r op1n1ons t »
of the difficulty 1eve1 of the test, the Judgments of the students corres-
>ponds well to the actua] d1ff1cu1ty of the test.-.The students Judged
the test to be s]1ght1y to the hard side of med1um in. difficulty level.
This eva]uat1on .of the test is corsistent’ w1th the mean ‘i tem d1ff1cu1t1es
reported for the Iowa Tests of Basic Skills, wh1ch are generally more
d1ff1cu1t than teacher made tests. J ,

Students in both groups, at a11 grade levels were somewhat nervous

1xd

when faced with tak1ng the test but felt that some to most of the- items

1

covered things they had studied. 'Further, they:fe]tnthat the results of
the test were u§efu1‘to very useful and. that they knes more than a 11tt1e
about the test itself.

3 The one.opinion item»Which appeared to be direct]y affected by the
interpretation process concerned how well the students thought they had’
done on the Iowa Tests of Basic Skills. Those students who participated

, 1n the interpretation process fe]t they had done better on the test than
those who o1d not participate (see frequencyvdtstributtoné in F1gohe 1).
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Figure 1. ‘Fre uency. distributions of’the experimental’ and control group “for.
- A2 ?How well do you think you did on the lowa Tests of Basic
Skiils this year?) ,
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The results are particuiar]y re]evant in view of the frequent criticism

that standardized tests may damage students seif-image " Figure, 1 shows

- that student seif-ratings, in genera] ciustered around . the average rating

:with some - skewness .on the above average side. If the criticism were valid,

" the distributions wouid be skewed in the. opposite direction. ‘The findings_

further suggest that if -test resuits are not interpreted with active
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student partjeipation, students tend to rate themselves lower on the test
and have a Tower self-image of their abilities to.achieve in school.

In sunmary, the interpretation process had an immediate impact-on
student know]edge about the Iowa Tests of Basic Sk1lls and on the
students v1ews about how we]] they had performed on the test. Other-

att1tudes and opinions about the test were not immediately impacted

by the 1nterpretat1on process. Further research on the Tong term effects

on attitudes is needed.

.'Results for Teachers

The interpretation process had no immediate imoact on either teacher .

~ attitudes/opinions or on teacher knowledge about the test, as assessed
‘.for tne study.- However the evaluations of the 1nterpretation sessions

“by teachers 1nd1cate that the sessions were pos1t1ve1y received, were

thought by most teachers to have the potent1a1 for pos1t1ve effects in o
both future test1ng and teachlng s1tuat1ons, and .were cons1dered by

a]most all teachers (94 percent) to be worth‘cont1nu1ng next year,
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