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ABSTRACT

Validation of a Diagnostic Interpretation Technique
for The Iowa Tests of Basic Skills ‘

Building upon the body of 1literature recommending tmhe diagnostic
use and interpretation of standardized achievement tests, this project
focused on three studies relatéd to group interpretation of the sub-
skills tested by the Iowa Tests of Basic Skills (Hieronymus, Lindquist,
& Hoover, ,1978). The interpretation teghnique employed emphasized
providing feedback to students and teachers about performance on each
cf 60 to 70 skills tested at the various Tevels of,the standardized
athtevement test.

Study 1 was a study of the impact of the interpretation sessions
on teachers and students. Both attitudes toward standardized tests and
knowledge about the Iowa Tests of Basic Skills were assessed for experi-
mental and control groups of teachers and students. Study 2 addressed
the commonly held belief that teachers have fairly accurate perceptions
of "how well students are doing" in their skills development. This
study also explored the differences“in estimations made under raw-score -
and norm-referenced frameworks, anc on the effects of grade level,
student sex, and overall mathemat1cs achievement on the pred1ct1ons
Study 3 was essentially a concurrent validity study between the Iowa
Tests of Basic Skills and the Stanfoird Diagnostic Mathematics Test.

Since the interpretation technique employed constituted a diagnostic

use of the survey test, this study was included to address the question
of whether it measured the same things in the same ways as the diagnostic
test.

The findings of the three studies incorporated into this project
led to a conchusion that there is a need for the interpretation of
the results of tests administered in school-wide testing programs, and _
there was modest support for providing "diagnostic" interpretation of
the "survey" test. At least two baseg for this conclusion were found.
First, students who have been through the interpretation process used,
felt that they had done better on the test than students who had not-
had the test results interpreted to them. Secondly, the act of
interpretation shnyid raise important questions for the teachers, as
discrepancies between expectations and actual performance occur. This

should benefit both students and teachers as reasons for the discrepancies

between the students' behaviors and the teachers' expectations are
explained. The benefit for teachers should be an opportunity to:

1) reassess their expectations for certain students; and 2) examine some
of their biases about the performance of certain subgroups in the subject
areas tested. The benefit fér students should be a better educational’
process borne out of higher expectations for themselves and more appro-
priate expectat1ons from their teachers, regardless of the student's sex
or overall achievement level.

«
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VALIDATION OF A DIAGNOSTIC INTERPRETATION TECHNIQUE
FOR THE IOWA TESTS OF BASIC SKILLS

PART I: INTRODUCTION 4

‘I; 1972, the American Personnel and Guidance Association and the
National Council on Measurement in Education adopted a joint resclution
on the résponsib]e use of tests. &aIn part, their position statement
reads:

In schools and colleges the principal needs served .
by testing include the providing of information

. (1) to teachers as ah aid to the improvement of
instruction; (2) to students and, in the case of
younger students, to theiﬁ parents, as an aid to
sel f-understanding and to both educational and
vocational planning; and (3) to administrators,

¥

. as a basis for planning, decision-making, and

_evaluating the effectiveness of programs .and
. operatigns. (American Personnel and Guidance

Asscciation & National Council on Measurement in R

Education, 1972.) ) ‘

Further, in 1980, the American Personnel and Guidance Association
issued a policy statement titled "Responsibilities of Users of
Standardized Tests" (American Personnel and Guidance Association, 1980).
This policy statement emphasized the importance of the test user
- becoming familiar Qith the test, and the need for presentation of the
test data so that it is comprehensible to the user. ’ '

The importance of comprehensible feedback to the person tested has
been previously recognized as a condition of the ethical use of tests
(Lyman, 1974), and as ah important-aspect of student motivation
"(Kirkland, 1971). Feedback is further recognized as one means of
meeting test consumers' needs (Bradley, 1981), and as the core of
Bradley's (1978) person-referenced test interpretation. Through
_ person-referenced interpretation, items from a test are reviewed by the
sggggpt and a counselor in an at*empt to personalize the results for
the student and to assist the student in processing the information
gleaned through the interpretation. . Bradley (1978) contends that it °



is difficult to personalize performance and fully promote self-
understanding using normative scores alone. Buros (1977),. in the

same vein, suggesfed that the recording of normed, scores alone be -
replaced by comound scores consisting of the normed scores, the
percentage of items estimated to be known, and, possibly the obtained =’
percentile rank. The intent of the EOmpound score is according *o

" Buros, "to shift our emphasis from differentiation to measurement."

When moves away from the use of normative i;ores are m2de, there
is a logical, following use of the test results Yor diagnostic purposes.
At the heart of person- referenced test interpretation is an 1ntent1on

not

to allow thg student to ana]yze correct and incorrect responses to
individual 1tems on the test and to recpond to that analysis in a
personal way. Presunap]y, a similar outcome would result if the focus
of testing moved more toward measurement than di fferentiation.
Diagnostic interpretation of tests has been encouraged by test pub-
lishers, through various raw-score and item-response report forms for
their standardized, survey instruments. The claims made for these
report forms range from providing clues for selective fo]]ow-up
(Hieronymus, Lindquist, & Hoover, 1979, p. 31), to helping point out -
a student's relative strengths and weaknesses within a specific skill
domain (Prescott, Balow, Hogan, & Farr, 1978, p. 33), to determining

an individual's strengths and weaknesses in the various categories of
skills tested (CTB/McGraw Hill, 1977, p. 65).

In gene-al, the interpretation of item data and/or skill clusters
for diagnostic uses has been widely recommended. Ebel (197g) suggests
that "many achievement tests can provide 'diagnostic' information of
value to the individual pupil if he is told which }tens he missed"

(p. 478), and Rudman (1977) indicates that through scoring options
availahle from test publishers, "classically constructed standardized
achievemert tests can be used analytically, for they can be referenced

in one of several modes: by norms, by criteria, by objectives" (p. 181).

Buildinrg upon the body of literature recommending the diagnostic
use and interpretation of standardized achievement tests, this project
focused on three studies related to group interpretaticn of the sub-
skills tested by the Iowa Tests of Basie¢ Ski]]si(Hieronyﬁus, Lindquist,
& Hoover, 1978). The interpretation technique employed enphasized

[} F : . 9




Part T1: The Interpretation Téchnique.

prb&iding feedback to students and teachers about performance on each
of 60 to 70 skills tested at the various levels of the standardized

‘achievement test. T7Tnis interpretation technique is described in

Study 1, which is described in Part IIl: The Impact Study, was.
a study of the impact of the interpretation sessions on teachers and P
students. Both attitudes toward standardized tests and knowledge .
about the Iowa Tests of Basic Skills were assessed for experimental -
and control groups of teachergifnd students. -

Study 2, covered in Part IV: Teachers' Predictions of Student
Performance on SubsEﬁ]]g of Mathematics, addressed the commonly held
belief that-teachers have fairly accurate perceptions of "ﬁow well -.
students are doing" ia the1r skills development. - This study aiso
explored the d1fferences in estimations made under raw-score and
nornrreferenced frameworks, and on the effects of grade 1eve1, student
sgx, and overall mathemat1cs ach1evement on the prediction:.

Study 3, 'prescuted in Part V: Relationships Between the Resu]ts

.of the Iowa Tests of Basic Skills, Mathem5%1cs Subtests, and the

Stanford Diagnostic Mathematics Test, was essentially a concurrent
validity study. Since the interpretation technique employed consti-
tuted a diagnostic use of the-survey test, this study was included to
address the question of whether it measured the same things in the
same ways as the diagnostic test.

Finally, in Part VI: Summary of the Project and Conclusions, a
discussion of the validity and usefulness of the interpretation -tech-
nique is pgﬁvided. In this discussion the pertinent findings of the
three studies are integrated to highlight the uses of the technique
and to point out the weaknesses and some cautions that should be
observed. These considerations indicate éome specific needs for
furthe} research on the process and include speculation about some
aspecfs of the 1nterpretation process which were not studied.

s [

- - -~ . PART II: THE INTERPRETATION TECHNIQUE

The approach described here was conducted in classroom-sized
groups, and required approximately 40 to 50 minutes per group. It
was a time-efficient way to provide feedback to large numbers of

-~
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students, thus, i Eeiing the professiona] responsioility ¢f interpretation
and freeing valuable teacher or counselor time: for dealing w1th students
who need extra help in understaH&qng the test results.- The interpreta-
ticn process involved several steps, ieading students,to a summary of
their own performance on edch of approximately 60 skills idenfﬁiﬁed on

the Iowa Tests of Basi¢ Skills. The students used the1r own scor1ng
service report form {the Pupil Item Response Record) and a Skill Sumnary '
Sheet, which was constrocted for the project.

-

Descriﬁgjon of the Pupil Item Response Record ‘ .

The Pupil Item Response Record provides. complete information on -
each pupil's answer for each quession on the ‘test. I entifying infor-
mation about the:student, grade-equivalent (or other developmental)

- scores. and percentile ranks are ¢iven on the report} In add1t1on, '
the percentage of correct and incerrect responses for each subtest,

plus the item number, the student's response to eaéh item (correct,
incorrect, or.omit), the d1ff1cu1t§'1eve1 of the- item, aand the sk111
measured by :he item are prov1ded F1gure 1 shows a sampIe segment of

the report fcr one of the e]even subtests on the Iowa Tests of Basic’

Sx1lls main battery. A "+“ indicates- a correct answer, a "-" . | -
1nd1cates an 1ncorrect response, and an "0" represents a question- lefL
unanswered. - The item numbers are read vertically and are cut of -
“sequence, because the scoring program clusters items for the same.
skill together. The difficulty scale runs from 1 to 9, with libeing
the most difficutt (10-19 percent of students in the standardization
sample selecting a correct response). , -

The skill codes are as follows:

1 = Single-step prob1em§: addition or subtraction.
2 = Single-step prob]ems:.‘multiplfcation or division.
«+ 3= Mu]tip]e-step problems: combined use of basic operations.

The secondary .skill codes, C, W, and F, represent currency, whole numbers,
and fractions, respectively. The secondary codes are net used in the
technique presented here. ) p




Figure 1. Sample Section of a Pupil Item Response Record for Level 11,
e T e Form 8 of the Iowa Tests of Basic Skills. ) -
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. Description of the Skill Summary Sheet
The Skill Summary Sheet is a listing of the major skills tested
on the Icwa Tests of Basic Skills. For each major skill tested, three
4 broad categories of performance were defined: . 1) 93tisfactory rogress
likely; 2) More inférmation needed; and 3) Possible problem airea. The
- . three categories were divided on the sheet accotding tq raw gCore
performance, which was adjusted ‘or differences in the mean difficulty
N

of the set of items used to test each skill. ,
In determining the raw score ranges for the three cateyories of

o

performance, the "Satisfactory progress likely" column 'included raw

scores genera]ly»at‘or above the mean raw score performance of the
. students in the norm group. The division between the remaining two

categories was determined by allocating the items on a percentage basis,
. of approximately ha]f the differfnce between the mean percent correct .

- and zero. . "
v For example, a skill tested with 10 1tems and having a mean diffi- -
culty of 50 percent would-have raw scores af 5 through 10 1n the

"Satisfactory progress likely" co]unn,_scores of 2, 3 and 4 in the
"More information needed" column, and scores of 0 and 1 in the "Possible
problem area" columi. .Another skill, also tested with 10 items but

-




having a mean difficulty of 70 percent, would have only scores of 7

~ through 10 in the "Satisfactory-progress likely" column, with 3 through

¢ il "More information needed,” and 0, 1, and 2 in "Fossible problem

area."

On skills tested with small numbers of items, some adjustments in

the above approach ware made.

These adjustments were recessary in

oreer to avoid such absurdities as having .2ro scores in the "Satis-

factory progress likely" col

skill, botih scores of 0 and 1 were included in "More information needed."”

umn. Where ouly one item appeared for &

Figure 2 provides an example of a portion of the Skill Summary
Sheet. This sample can be used with Figure 1 to complete the process
described in the foilowing section. -

Figure 2. Sample Section of the Skill Summary Sheet for Level 11,

Form 8 of the Iova Tests of Basic Skills.

represent possible raw scores.)

(Numerals

Test M-2: Mathematics Problem Solving
) Possible More Satisfactory
Problem | Information Progress
Area Needed Likely

i: single-step problems

- addition/subtraction 012 345 |6(2s
2: single-step problems ’

multiplication/division | 0 123 [4(B)67
3: mu’ iple-step problems
: combined use of basic .

operations | 0 1@27 345 6789101112

Description of the Interoretation Process

r

Using the two sample forms shown in Figures 1 and 2 together, a
capsule form of the process can be seen.
vie "Skill" row in Figure 1 and see that the first eight questions are
coded for the major skill code "1" (one-step problems: addition and

-6 -
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First the student would find

~
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subtraction). Next tﬁé student would count the pluses in the "Response"
row for the items in this group (7 correct responses). Then, moving to
Figure 2, the student would circie the 7 in the row of numbers beside

skill area 1: single-step problems--addition and subtraction. This
process would be repeeted for skill areas 2 and 3 in the same manner,
resulting in circles being drawn around the 5 in the middle row and
around the 2 in the third row of Figure 2.

Since the student scored well into the "Satisfactory progress
1ikely" column in skills 1 and 2 and somewhat lower in skill 3, it could
be hypothesized that the student solves bne-step problems easier than ’
myaltiple-step p?ob]ems. Since all four of the basic operations are
involved in the first two skills, it could be further hypothesized that
it is sorting out the elements of the multiple-step problems that is
causing the difficulty ih skill area 3 rather than computational errors
alone.

Typical Time Allocations and an Outline for Conducting the Interpretaticns

in Fourth, Fifth, and Sixth Grades

A typical pattern of the evenis and time allocations for conducting
the interpretation in grades 4, 5, and 6 is given in Figure 3. These
patterns were established in relatively small classes (les3 than 25
students) of about average overall ability. The time allccations need
to be adjusted for accelerated or slower groups, but the overal! change
needed generally is not more than a few minutes.

The interprets* nn process followed the format given below in
outline form:

I. Intrcduction.

A. Description of the test and reminder to the students of
what the questions were like.

B. What the test measures and does nnt measure.

C. Reasons for taking tests.

D

E

. Feelings that people have about taking tests.
Importance of finding out what the test results mean.

II. Reading the Pupil Item Response Record.

A. General organization of the sheet.

B. Through examples, teach students to read each row of
information contained on the report.

C. Relate the data presented on the report back to what it
represents in teyrms of test questions and skillg tested.

-7 -
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Figure 3. Time Use in t

. ‘

he Interpretation Process.,
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III. Using the Skill Summary Sheet to summarize performance.

A. Identify skill codes and model, through exariples, how to
- match up skill codes on the Skill Summary Sheet to those
- . on the report form.
B. Instruct studentsto count the number of correct answers
N (+'s) for each skill area tested and to circle the
corresponding number on the Skill Summary Shcet.

IV. Students complete their $kill Summary Sheets.

- A. Monitors should circulate through the group during this
time, providing assistance for students who have problems
and spot checking to be sure the students understand the
process.

s V. how to interpret and, use the Skill Summary Sheets.
A. Define the three categories of performance.

1. Satisfactory progress likely: chances are good that
the student has developed a working level of the
skill tested.

2. Possible problem area: chanr-: are good that lessens
requiring this skill will be difficult for the
student.

3. Mcre information needed: performance was neither high
enough nor low enough to make a well-founded guess
about the development of the skill.

B. Along with the definition of the performance categories,
encourage students to check with their teachers to be sure
that the skili tested matches the curriculum sequence of

- ’ the school. Some skills may be tested at earlier levels

than they are taught in a particular curriculum. Low

= performance on those skills may be anticipated and, thus,
should rot be sources of-undue concern for the student or
teacher. |

C. Look for skill areas within a test that dev1ate markedly

: from the general pattern of scores.

D. Caution students that high performance does not necessarily
mean the skill has been mastered and that low performance
does not mean that the student knows nothing about the skill.

VI. Summarize the process and encourage the students to discuss the
’ results with their teachers and their parents.

. . PART III: THE IMPACT STUDY

As noted in the Iatroduction to this report, there is a substarntial
body of literature related to the need for providing feedback to students
on the outcomes of tests they have taken. There are also a number of
approaches to interpretation to be found in recent literature '
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(e.g. Bohning, 1979; Bradley, 1978; Cummings, 1981; Rudman, 1977).
However, empirical evidence of the impact of these interprctation

approaches on either teachers or students is lacking.

The major concern of this study was to determine whether the
interpretation iechnique, reported by Cummings (1981) and described
in Part II of this report, had any impact on student or teacher
attitudes or knowledge about the standardized achievement test in
use in their schools. The results of this study, in conjurction with
the results of the two conplementary studies presented in Parts IV
and V of the report, constitute an initial attempt to validate this
interpretation technique.

' METHODS

Participants

Sampling was done by school building., Six building principals
were contacted, and théy agreed to participate in the impact study.
The buildings were located in five public and one parochial district
in eastern Iowa. Jhese small city and rural districts ranged in
total enrollments from 106 to 3,316 students. All.fourth-, fifth-,
and sixth-grade teachers and students in the buildings participated.
Fall administration of the Jowa Tests of Basic Skills was part of their
regular testing program. Because of the voluntary nature of the samp-

ling it would be fair to assume that the building principals were-—— -
positively inclined toward standardized testqu and_Egst interpretation.

To the degrée that principé]s"atfitudes are related to teachers'
additutes, the teachers would have been somewhat positive toward
testing as well. The same reasoning app]ies>to students.

This pussible bias did not, however, affect the outcomes of the
impact study because the classrooms within each building were randomiy
assigned to control and experimental groups. During the period from
October 15, 1980, through January 25, 1981, all students received the
test interpretation session with their teachers in attendance. The
impact of the interpretation session was measured with a teacher ques-
tionnaire and a student questionnaire. The ccntrol teachers and
students responded to their questionnaires just prior to the session,
and the experimental teachers and students responded just after the
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session. Table 1 presents the sample :ires. —If one divides the

number of students by the number of teachers in each cell of the table,
disparate class sizes will be observed. There are two reasons for

this. First, in one school district fifth and sixth graders were in
combined classes; the students-indicated their grade-level on the . _
questionnaire and were included in the impact study. However, the
sixth-grade teachers were not included in the analysis. Second,

several teachers invited guest teachers to attend the sessions and
these teachers, in turn, responded to the teacher questionraire and

were .included in the stucy.

Table 1. Participants in Study.

Grade 4 Grade 5 Grade 6 Total

w (7] wn [7,] wn [7;] w w

4 - IR P NS SUNNS — +

Q o Q = Q = Q <

L Q L Q L Q o == QL

Q © (&) © [®] © < ©

< o ] -] 3 L.} 3 14 3

Q + Q + Q + Q +

| w | w | wn —_ w
Control 51112 10 | 292 9 252 24 656
EXperimental 71 97 13 | 221 6 133 26 451
Total 12 | 209 23 1513 15 385 50 1,107

-~ Instruments
The teacher questionnaire. Twenty-one of the 35 items on the

teacher questionnaire addressed teacher attitudes about the lowa Tests
£ Basig Skilis (ITBS), and 14 items measured knowledge of the ITBS
(See Appendix A). The first 13 items asked teachers about their
perceptions of the value of uses of ITBS results. On the basis of
item content, f1ve subscales were constructed with "extreme]y valuable
coded as 6, "very va]uab]e" coded as 5, and so on to "not valuable"
coded a> 1. The items selected for each scale are listed below:
a) Reporting to others (mean of items 1, 2, and 3);

b) Use at)the individual student level (mean of items 5, 7, 10,
and 12); .
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c) Use at)the student. group level (mean of items 6, 8, 9, 11, ¢
and 13 T — -

d) Instructional purposes -(items 5, 6, 7, 10, 11, 12, and 13);
e) Administrative purposes (items 1, 2, 8, 9, and 11).
. A utility scale was formed from items 14, 15, 16, 18, and 19 by

B todTng the most negative response as- 1 _and the most positive response
as 5 and computing the mean. This scale overlaps the content of
several val.e scales, but the utility items were not included on the
value scales because the response formats were different. Items 17,
20, and 21 were analyzed separately.

A 14-item knowledge scale was formed from items 22 to 35. Both
multiple-choice and true-false questions were included, and the correct
answers are indicated on the questionnaire in Appendix A. Most of the
items asked about uses and interpretation of ITBS results; three items
asked about interpretation of subskill results in general (items 25,
32, and 33). The median item difficulty (percent of correct answers)

s .79, #nd the median corrected item to total score correlation was
.25. Coefficient aplha was .54 which is respectable for a 14-item test
which did not purport to measure a unitary trait.

In addition to the questionnaire, teachers were asked to complete’

~ a short evaluation form about the 1nterpretat1on session. Both the
experimental and control teachers completed the form after the session.
The questions included on the form are described in the results section.

The student questionnaire, The student questionnaire (See
. Appendix—8)~alsgmcon£ained.attjtudg and knowledge questions. Seven
of the ten attitude items adaressed attitudes about tne ITBS and were
ana]yzed‘in the impact study (three of the attitude items asked about
B teacher-made tests and are not discussed). The content of the

. attitude items did not lend itself to the formation of subscales, and

they were analyzed separately. The most positive response was coded

as 5 and the least positive response as 1. >
The remaining 14 items assessed student knowledge about ach1evemenu
- testing. Nearly all of the items ask about purposes of the ITBS. A1l

of the items are true-false, and the correct answers are listed in the
questionnaire (Appendix B). Ffor fourth-grade students, the knowledge
questions were read aloud to the students, and students marked a
machine-<corable answer sheet to record their responses. In the other
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grades, and in all grades for the attitude questions, students read
the questions .and marked their responses on the answer sheet. The
median item difficulty was .67 and median corrected item to total
score correlation was .19. The coefficient alpha was .47.

As with teachers, both experimental and contrcol students
answered eva]uat1on questions about the 1nterpretat1on session just

after the session. These questions are e described under resuttsy  — - ——

Data Analysis

The main statistical tooi used in daté }nélysis was a 2 < 3
analysis of variance, with two levels of treatment group (experimental
and control) and three levels of grade (fourth fifth, and sixth
grades). This procedure tested the effect of the ‘experimental-control -
group membership (the effect of the skill interpretation session) and
the effect of the grade level on the attitude and knowledge scale.
scores. Analysis of variance was also used to test effects upon

individual attitude items.1

«
RESULTS oo s

Impact of Interpretation on Teachers' Attitudes and Knowledge

Table 2 presents the resuits from the analysis of variance for
teachers' attitudes and knowledge. - None of the main effects of treat-
ment or grade level were significant'at the .05 level. One of tre
interactions was significant at the .05 level, but further analySis
y1e1ded no worthwhile intersretations. The interpretation of these

 data is straijht forward--the short-term impact of the interpretation

session on teacher attitude and knowledge was neligible.

In spite of the finding that short-term impact on teacher atti- ‘
tudes and knowledge was not found, the teachers' evaluations of the
sessions indicated that the interpretation was perceived as worthwhile.

1Ana]ysis of variance was performed on single items in spite of ques-
tions about the equal interval assumption for Likert-type items.
This approach allowed all analyses to be reported in a consistent
format. Where resporses to individual items served a: dependent
variables, cni-square tests were also performed to test for
relationships between treatment group and responses. In all

. cases, the chi-square results-yielded interpretations which were

equivalent to the results from analysis of variance.

- 13 -
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Table 2. Results of Analysis of Variance for Teache: Attitudes and

results

(Item 17)

Knowledge.
Grade by
Grade Treatmeat Treatment
Effect Effect Interaction
ct_ :____T—__—__
F Prob F- Prob F ! Prob
Perceived value of the ITBS B I e
results fo-: ’
a) Neporting to others 1.56 .22 0.05 .82 0.26 .77
- h) Use at the individual
student level 0.66 .52 0.84 |2 .37 2.09
c) Use at the student .
group level 0.14 .87 0.46 .50+ 1.70 1o .20
d) Instructional purposes}0.27 J7 0.83 .37 3.17 .05
e) Administrative
purposes . 0.66 .52 0.07 .80 0.57 L7
Perceived utility of LTBS
0.88 .42 0.93 .34 0.73 .49
Goodness of match between
ITBS and curriculum .
2.43 .10 0.07 .79 0.34 .72
Self-rated knowledge of g
ITBS (Item 20) 0.27 vy 0.96 .33 1.35 27
Overall relative quality
.of ITBS (Item 21) 0.17 .85 1.12 .30 0.60 .55
Knowladge about the. ITBS
'and interpretation of. > -
results (Items 22-35) 0.47 .63 0.07 .79 0.14 .87

Note: F = sequential F value as grade entered equation first, treatment
entered second, and the interaction enterad last.

Prob = probability of getting an F value equal to or larger than

the observed F value under null conditions (where there is no

- effect of treatment or grade level).

Total sample sizes ranged from 47 to 50 because some of the items
were omi tted by some teachers.
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In each of the sessions, the participating teachers responded to the
five questions presented in Table 3. The percent of teachers selecting
| each response, for each question, is reported in the column to the left
—— = -~ —--of the-question. = _ o
% Table 3. Evaluations of the Interpretation Sessions by Teachers.
i T Percent of Teachers Evaluation Questions Asked
5“““‘“““*f’ Setecting Response o and Response Options
| - o R B
{ How ditficult do ycu think the interpretation
was for your student;?
T~ 0 - 1. Too difficult
| 100 2. About right
L 0 3. Too easy -
A How would you rate student interest in the
w . interpretation session?
67 1. Very interested
29 2. Somewhat interested
4 3. Neutral - -
. 0 4, Somewhat bored
¥ 0 5. Very bored
; 0 6. Don't know
‘ - : . Do you think the interpretation session will
. positively affect the students' test taking
o - attitudes? . . .
‘ 56 1. Yes . . <4 .
4 . 2. No - © Yo
40 3. Not sure T
| Do you think that the interpretation session -
and follow-up on it will result in.improved
teaching/learning? S
| 65 1. Yes o -
| 2 2. No ) ’ -7
| 33 3. Not sure ’ . ) -
1 Do you think that this type of interpretation
| d session is worth continuing next year?
94 . 1. Yes
0 2. No .
6 3. Not sure




One common criticism of test interpretation techniques is that
the-processes are complex and difficult for studerts to understand.
The perceptions of the teachers who part1c1pated in the 1nterpretat1on
process under study here indicate that difficulty in understanding was
- _not a proilem at any of the three grade. levels involved. In addition,
the teachers felt that student interest in the session was very high. —-
The questions about the effects of the sessions on students' test
taking~attitudes and regarding improved teaching/learning, addressed
wo long-term goals of the sessions. As might be expected, a sizable
percentage of teachers were unsure about long-term effects. However,
an even larger percentage (around 60 percent) felt that the session
would positively affect students' test taking attitudes and resuit
in improved teaching/learning. There was an interestinggrade  — -
difference on the question about students' test taking att1tudes;
. teachers of older students predicted mre positive influence of the
session on test -taking attitudes than teachers of younger students.
The percentages of yeses for the questior were 33 percent for fourth
« 7 . grade, 50 percent for F1fth grade and 75 percent for sixth grade.
Responses to the final’ quest1on asseesed overa]] evaluation, and it is
appafent that t?eﬂsess1ons were well received by the teachers.
. « .- Impact of Inte[pretation on Students' Attitudes and Knowledge
— . o ' Tep]e 4 presents the results from the analysis of variance, for
~ student attitudes and'know1ed§e —Group means for those variab]es'for
which siqnificant (at the .05 level) effects were obta1ned are
presented in Tab]e 5
The main efﬁect of grade and 1nteract1on effects were found for
both’ ‘how well students like £he Iowa Tests of Basic Skills, and for
e how d1ff1cu1§ they percenve the tests to be. Fourth- and fifth-
“ , @rade students 11ked the tests about eQup?ly“we1l and were S1gn1f1-
S cantly more pos1t1 about the "tésts .than sirth graders. In terms of
r . the difficulty of the tests, fourth- grade students perce1ved the tests
- +as most difficult, and fifth-grade Students ‘perceived them as easiest.
. , * The difference between fourth- and. fifth-grade responses was significant.

&he other differences were not significant. y
‘ N

.
o , . N
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Table 4. Results of Analysis of Variance for Student Attitudes and

, Knowledge.
. . Grade by
— ’ Grade . Treatment Treatment
* ‘ Effect Effect . Interaction
F Prob F|,Prob- L F | Prob
Self-rated performanéé‘gﬁm I L )
ITBS (Item 1) 0.45 .64 |74.84 .03 1. 1.30 W27 N
Liking for ITBS (Item 3) | 7.36 .| <.01 | 0.67 .41 | 8.63 | <.01
. . Difficutty-of ITBS (Item ‘
) 4) . 3.12 .05 0.60 .44 3.94 .0
’ Anxiety toward [TBS (Item
7) ~ 2.30 .10 | 0.15 .70 | 0.66 .52
Googiness of match between
‘{ BS and curriculum )
Item 8) ) 0.66" .52 [.0.62 .43 1.48 .23
« Self-rated knowledge of
< ITBS (Item 9) ¢ 0.17 .85 0.01 .97 t 0.65 .52
‘Personal utility of ITBS
. results (Item 10) 0.94 .39 | 0.05 .83 1.67 .19
S .
Knowledge of ITBS pur- . ' :
f poses (Items 11-24) 23.94 | <.01 | 8.76 | <.01 | 0.82 | .44

Note: F = sequential F value as grade entered equation first, treatment
entered second, and the interaction entered last.
Prob = probability of getting an F vdlue.equal to or larger than
the observed F value uncer null conditions (where there is no
effect of treatment or grade level).
Total sample sizes ranged from 1,104 to 1,107 because not all of
the students completed ail of the items.
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Table 5. Group Means for Selected Student Attitude Items and Knowledge.

{

Group Grade 4 | Grade 5 | Grade 6 | Total .-
Liking for ITBS (Item 3) |Experimental | 2.89 } 3.21 2.89 3.04
I really like them = 5 |Control 3.49 3.09 |- 2.93 :°.20
I really hate them = 1 |Total 3.20 3.14 2.92
Di fficulty of ITBS ]
(Item 4) .~ < |Experimental | 3.50 3.17 3.35  |3.30
Very hard = 5 . Control 3.26 3.26 3.26_ -} 3.26
Very easy = 1 Total 3.37 3.22- 3.29
Self-rated perforuance L }
on ITBS (Item 1) Experimental | 3.50 3.37 3.31 3.38
Quite hign-= 5 Control 3,25 3.26 3.29 3.27
* Quite Tow = 1 Total 3.37 3.31 3.30 )
Knowledge of ITBS pur- . |(Experimental | 9.39 9.65 10.24 9.77
poses (Items 11-24) Contro]l 8.73 9.14 110.00 }9.40
number of items correct{Total 9.04 9.36 10.08

The interactions were such that, at the fourth grade, the control
group liked the ITBS more and rated the &ifficu]ty lower than the
experimental group. Across all grades, however, the control and
experimental group were similar in their attitudes about the tésts.

There were significant differences between the experimerital and
control groups on how well they thought they had done on the ITBS. At
each grade level, the experimental group'rated their performance higher
than did the control. The group means are listed in Table 5, and
Figure 4 illustrates the frequencies for all grades combined.

The experimental group also performed significantly higher on the
14-item knowledge test.2 Table 5 shows that the experimental group was

'%A]theugh the students were randomly assigned to treatments, one could

argue ghat the results of self-rated performance on the ITBS and
the knowledge scale simply indicate ‘that the experimental students
were brighter than the control students. This would cast doubts
on the significallt treatment effects. In order to test this hypo-
thesis, an analysis of covariance was performed. The grade and
treatment effect upon the knowledge scale corntinued to be signifi-
cant after adjusting for possible group differences in self-rated
performance. .
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Figure 4. Frequency Distributions of the Experinental and Control
Group for Item 3 (How well do you think you did on the Iowa

Tests of Basic Skills this year?).
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higher at each grade level. The main effect of grade was also signifi- &
cant with sixth graders scoring higher than fifth graders and fifth _
graders higher than fourth graders.

The students also answered questions gpecifically about tﬂe inter-

pretation session--how interestiny the session was, how confusing it

was, and how helpful it might be in future learning. These evaluation
questions were asked of all students jqﬁt after the session and, ©

o)
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therefore, a breakdown for experimental and control groups was not
appropriate. The total sample size ranged from 1,045 to 1,053, some-

what less than for previous results because two classes did not

complete the evaluation quest.ons. Theyresu]ts u. reseanted in

. Table'6.

LS

Table 6. Evaluations of the Interpretation Sessions by Students.

L.
Percent of Students Evaluation Questions Asked
Selecting Response and Response Options

Do you think the skill session was interestiig?

54 1. Yes

29 2, No .

17 . 3. Not sure

. Do you think the sk111 session was confusing?

20 1. Yes

55 : 2. No

25 “ 3. Not sure

. .Do you think that knowing your strong and weak

. . areas will help you learn better? °

77 . 1. Yes

7 . 2. No .

16. . 3. Not sure

. »

~ The studénts viewed the session as-interéstjng, but their overall
level of i st was not as high as their teachers perceived it. The

“grades did not significantly differ in reported intergst 1eve1.3 A]théudh

100 percént of the teachers rated the difficult of the session to be
about right, only 55 percent of the students reported rio problems with
being confused by the session. There was a significant grad- effect on
this question. The sixth graders reported being less confused than the.,
fourth and fifth graders. Ther was also a grade effect on the las.
question. Sixth graders were significantly, higher than fifth graders,
and‘fifth gra‘ars we ¢ significa~tly higher thn fourth graders on thedr

Hé

. 30ne way anal,sis of variance was conducted to investigate the effects

of grade level on these items. Significant effects were further
.tested with Duncan's Multiple Range Test. Item responses were
~ coded such that Yes = 3, ‘Not sure = 2, and-No = 1.
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perceptions of the helpfulness of knowing their strong and weak areas.
Across all grades the students were very positive about the effects
on learning, more so, ir fact, than the teachers.

- CONCLUSIONS FOR THE IMPACT STUDY
The interpretation process had no immedi... irpact on e1ther

teacher attitudes/opinions or on teacher knowledge about the test, as
assessed for the study. However, the evaluations of the inte, pretation
sessions by teachers indicate that the sessions were positively received,
were thought by most teachers to have the potential for positive effects
in both future testing and teaching situations, and were considered by
a]most all teachers (94 percent) to be worth continuing next year. For

.Q students there was evidence of positive: impact of the interpretation
session. One important finding was the sighificant difference in
knowledge found between students who had and those who had aot been
throug® the interpretation session. Cormany's (1974) study of attitudes
toward standardized testing concluded that persons who felt they were
well informed about the subject had more positive attitudes about it.

- If the iﬁcréase in knowledge about the test, gqnerated through the

interb}etation session, leads to feelings of being well informed (or

better informed) about the test, then general attitudes toward the

test may be improved over.the long run. g

The emphasis of this d1scuss1on of attitude change resu1t1ng i rom

gréater knowledge, however, must be:-on the 1ong term potential effects,

since no group di fferences were found for the short term effects of the

interpretation session. The experimental "and control groups did not

differ in their ratings of several dimensions of the test, perceived

utility of test results, or how nervous they felt before entering the

testing situation. :

The one opinion item which appeared to be direcé]y affected by

the interpretation session concerned how well the students thought

‘they had done on the Iowa Tests of Basic Skills. Those students who

participated in the interpretation process felt they had done better

on the test than those who did not participate (see Figure 4). These

results areﬁparti;u]ar]y reievant in view ofifhé frequent criticism

that standardized tests may damage students' self-image. Figure 4
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shows that’ student self-ratings, in general, clustered around the average
rating with some skewness on the above average side. If the criticism_

were valid, the distributions would be skewed in the opposite direction. LS
The findings further suggest that if test results are not interpreted

w{th active student participation, students tend to rate themselves

lower on the test and have a lower self-image of their abilities to

achieve” in school.

In summary, the interpretation process had an immediate impact on
student knowledge about the Iowa Tests of Basic Skills and on the
students' views about how well they had performed on the test. Other
attitudes and opinions about the test were not immediately affected
by the interpretation process. Further research on the long term effectsi
on attitudes is needed.

PART IV: TEACHERS' PREDICTIONS OF STUDENT PERFORMANCE
ON SUBSKILLS OF MATHEMATICS

A rarely asked, but critical, question for educators concerned
about testing and the use of test results has been succinctly posed
by Fitzgerald (1980): "Do tests provide much information about
chi]dreﬁ's performance that teachers don't know by classroom observa-
tion?" (p. 216). If current practice is to be used as a guide in
answering this question, then it might be said that teachers believe
classrcom observations are overwhelmingly the most useful of the
ways of assessing students. Salmon-Cox (1981) recorded the finding
that teachers most heavily depend on obsei .1an, perhaps, bringing
into serious question Ebel's (1972, p. 49) assertion that "the
majority of teachers and professot ¢ are keenly aware of the limited
and unsatisfactory bases they ordinarily have for judging the
relative achievement of various students and of the fallibility of
their subjective judgments when based on the irregular, uncontrolled
observations they can make in their classrocom or office."”

This study was an attempt to address one aspect of Fitzgerald's
(1980) question. Teachers were asked to predict how their students
would perform on the Mathematics subtests of the lowa Tests of Basic
Skills. The predictio ., which were made both in terms of criterion-
referenced (raw-score) performance and norm-referenced (percent11e-rank) B
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——  performance, were later compared to the actual performance obtained on

° the tests Ly the students. The basic questions asked in this study
were:
1. How highly correlated are the predicted and observed
- scores of students for subskill scores and for subtest

total scores?

2. Do teachers tend to be accurate in their predictions ]
of student obtained scores, and if over- or under-
predictions occur, are they systematic?

3. Are there systematic differences in predictions that
appear to be “elated to either grade, student sex, or
overall mathematics achievement?

4. What relationships exist between predictions made on
the basis of raw-score versus norm-referenced estimates?

-

METHODS

Participants
' Forty-three fourth-, fifth-, and sixth-grade teachers, and a

~m---o— 0 T 7 ‘'random samd]erdf 374 of fhe{} ;fudents participated in this study.

An average of between eight and nine students per teacﬁer was se]ecied;

with a maximum set at ten students per teacher per class, in order to

keep the number of predictions an individual would have to make within

- reasonable limits. The final student samule ingluded 140 fourth graders,

117 fifth graders, and 117 sixtn-graders. In each grade 55 percent of
the students were males and 45 percent were females.

Of the teachers participating, 21 were fourth-grade, 14 were fifth-
grade, and eight were sixth-grade teachers. Sore of the sixth-grade
teachers were mathematics teachers in a middle-school setting and, thus,
made predictions for studeats from more than ene class. The remaining
teachers were responsible for the full range of teaching in self-contained
classrooms. The participating teachers were drawn from six medium-sized
to small schioi districts in eastern Iowa. Five public school districts
and one privdte school participaced. ‘ %

. i

Data Coliectijn

Farly in the fall semester of the 1980-81 school year, school
dis‘ricts and teachers were solicited for participation in the study.
The students for whom predictions were to be made were selected
randomly from class lists, and a Skill Summary Sheet for the appropriate
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form and level of the test was prepared for each sampled student (see
page 6 of this report for an example of the Skill Summary Sheet format).
One to two weeks prior to the administration of the Iowa Tests of Basic
Skills, the teacher was sent the Skill Summarv Sheets for the sample

of students from his/her class, along with directions for completing it.
The directions instructed the teacher to "...circle the score you think
the student named on the form will receive for each skill arca listed.”
The three divisions of the Skill Summary Sheet were briefly explained,
and an example was given with the directions. In addition, the teachers
were asked to estimate the percentile rank that the siudent would obtain
on each of the three mathematics subtests, Concepts, Problem Solving,
and Computation. This predietion—waé done on—a scale as shown in

Figure 5. The request for a norm-referenced prediction on the basis of

Fidure 5. Percentile Scaie and Directions Used in Predicting Student
Performance on-Mathematics Subtests.

Please estimate the percent of students in this grade state-
wide that this student is likely to score better than in
Mathematics (subtest name) overall.

Percent: 1 10 20 30 40 45 50 55 60 70 80 90 99

(Circle the percent closest to your estimate.)

state, rather than national, norms was used because all of these school
districts use state norms generated through their participation in the
Iowa Testing Programs, and the teachers were aécustomed to using state
norms.

The predictions were made and returned to the project director before
tecting occurred in the regular school-wide testing program. The :
teachers had worked with the students a minimum of five weeks before the
predictions were made.

Following the testing of the students, their Pupil Item Response
Records were obtained from the schools and were used to calculate the
raw score performance for each subskill tested for each student (see
page 5 of this report for an example of the Pup#l Item Response Record

format). The actual percentile-rank performances of the students were
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also obtained from their reports. These data, .along with grade equiva- |
lents and the various predictions made by the teachers were coded and |
keypunched for the data analysis.

Data Analysis

The data analyses involved various comparisons between predicted
and observed scores on the three subtests under study and the subskill
categories comprising each subtest. The analyses included étudy of the
effects of norm-referenced versus raw-score frameworks in making the

" estimates of performance, the accuracy of the predictions and over-

or under-prediction, and the effects of student sex, grade level, and
general mathematics achievement on the predictions.

The relationships between predicted and observed scores were
established through correlational analysis. Raw-score estimates of
performance and obta*ned raw scores were correlated, using Pearson
product-moment correlations, for each subskill on the three mathematics
subtests, and for total raw-score estimates for each subtest. The total

“raw-score estimates were calculated by summing the teachers' predictions
on each subskill, In addition, correlations were computed for the
predicted and observed percentile ranks for each subtest.

The accuracy of performance was analyzed in two ways. First,
frequencies and percents were computed for discrepancy intervals,
using -predicted percent correct minus observed percent correct and
ten unit intervals. Thus, with perfect prediction equal to zero, the
interval indicating the greatest accuraq} of prediction was the iaterval
-4.9 to 4.9. The percent of studeﬁis (i.e. predictions) for each

., subtest, falling within- the discrepangy intervals was found from the

frequency distributions. In addition to this descriptive approach,
t-tests of differences between means were calculated for the subtest
total scores and for the subskill scores. The t-tests for the raw-score
estimates for subtest scores were based on the difference in percents
between predicted and observed. For the norm-referenced calculations,
the predicted and observed percentile ranks werz converted to z scores,
then handled in the same fashion as the raw-score estimates.
Correlations and t-tests were also computed for the subtest scores
in analyses of the preqigtions based on student sex, grade level, and —— — —

general matehmatics achievement level. To establish the mathematics

-25-32




achievement level, the grade-equivalent scores of the students were

summed across the three sdbtests (Concepts, Problem Solving, and
Computation), and quartiles were computed for this grand-total mathe-
matics score. The achievement groups were defined as: Low Achievers,
the bottom 25 percent of students on this total score; Average
Achievers, the middle 50 percent of students; and High Achievers, the
upper 25 .ercent of students. These cutoff levels for low, arerage,
and high were used because they are cons1stent with common praciice

in test interpretation for cefining above average average, and belcw
average performance.

RESULTS AND DISCUSSION .
Overall Correlations and Accuracy of Predictions )

tounder-predictactual studentperformance in Concepts and to over-

The correlations, based on estimates of raw-score performance for
the subtests and the subskills are presented in Table 7. The correla-
tions for the subtests are all in the 565 and are somewhat higher than '
the subskill correlations. This difference between subskill and subtest
correlations was anticipated because of the decrease in reliabilities
of both the test and the estimate when the shorter subskill scores are

* esiimated. These correlations, in general, indicate a moderate amoun:

of agreement in the rankings of the predictions and the actual scores
obtained by the students.

To further assess the agreement between predictions and obtained
scores, refer to Table 8. In Table 8, the percent of predictions about
each of a student's subtest scores, falling within specified ranges of
accuracy, is presented. Perfect prediction, which would be a discrepancy
score of 0, is contained in the interval 4.9 to -4.9. The interval is
essentially ten units wide, and represents the discrepancy between the
predicted percent correct and the observed percent correct. -Thus, it
can be seen that 17.4 percent of the predicted Concepts scores were
within +4.9 percent of being perfect predictions. It can further be
seen that an additional 20 percent of the predictions were between 5
aﬁﬁ 14.9 percent too high and that i7.9 percent of the students'
Concepts scores were under-predicted by between 5 and 14.9 percent. It
can be seen from the acata in Table 8 that the tendency was for teachers

predict performance in Computation.
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Table 7. Correlations Between Predicted and Observed Scores by '
" Subtest and Subskill.

SUBTEST Norm-Referenced Raw-Score

Subskill Predicted VS Observed Predicted VS Cbserved
S n r n r

CONCEPTS 319 95 374 53
Numeration 374 .38
Equations 374 .41
Whole Numbers 374 .40
Fractions 373 .32
Decimals/% ' 154 .32
Geometry & Measurement 373 .36

PROBLEMS 319 .57 374 .52
l-step, +, - 374 34
1-step, x, ¢ 374 .43
multiple-step 374 - .45

COMPUTATION , 319 .59 374 .58
Whole Number + 374 .39
Whole MNumber - 374 .45
Whole Number x 374 .54
Whole Number 4 372 .51
Fractions + 234 .35
Fractions - 198 . .26
Fractions x 117 .24
Decimals + 117 .42
Decimals - 117 .16*

*not significantly different from r =

0 p <.01.




Table &. Pe'cent of Students for Whom Raw-Score Predictions Were
Accuraie Within Specified Discrepancy Intervals.

Prediction Discrepancy Intervals* Percent of Students
(predicted % correct - Within Discrepancy Ranges
observed % correct)

Concepts Problems Corputation

>35.0 3.7 5.6 5.1

25.0 to 34.9 4.0 7.5 7.2
15.0 to 24.9 ' 9.6 11.2 14.2
5.0 to 14.9 20.0 12.8 21.7
4.9 to -4.9 - 17.4 25.4 . 281
-5.0 to -14.9 17.9 16.0 15.5
-15.0 to -24.9 13.6 11.8 6.7
-25.0 to -34.9 9.6 6.2 4.6
<35.9 4.0 3.5 1.1

*perfect prediction = 0.

Table 9 carries the analysis of over- and under-prediction one step
farther. In Table 9, the mean raw-score percents correct for predicted
and observed are provided, along with t-tests cf differences between
the means. For the subtests, the conclusion reached in the consideratior.
of Table 8 is supported, since a significant under-prediction was found
for the Concepts subtest and a significant over-prediction was found for
the Computation test.

It can also be seen in Table 9 that there is fair]j consistent over-
prediction for the subskills of the Computation subteét. This over-
prediction might be attributable to a belief by teachers that the funda-
mental skills of mathematics computation have been achieved to a higher
degree than they actually have. However, since the Mathematics
Computation subtest of the Iowa Tests of Basic Skills is a more speeded
test than any other part of the battery, it is 1likely that the speeded-
ness of the subtest contributed to the over-predictions. When the raw-
score eatiméte is compared to the norm~referenced estimate presented
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Table 9. T-tests of Differences Between Mean Predictad and Observed Raw-Scores by Subtest and

Subskill.

SUBTEST Mean Mean Significant*

Subskill Predicted Observed . over {3) or under (<)
% Correct % Correct D Sp n t orediction

CONCEPTS 54.2 56.4 .023 .195 374 -2.25 <

Numeration 61.5 60.7 008 .246 373 .66

Equations 60.8 57.1 .037 .300 374 2.39 >

Whole Numbers 58.7 58.5 .002 .266 374 .14

Fractions 44.3 53.4 -.091 .302 373 -5.83

Decimals/% 44.3 39.2 .051 .399 154 1,58

Geometry & Measurement 47.7 54.9 -.072 .265 373 -5.26

PROBLEM: SOLVING 59.8 58.6 012 .214 374 1.1l

1-step, +, - 74.9 67.7 .073 .254 374 5,53 >

1-step, X, + 55,7 52.5 .032 .301 374 2.03

multiple-step 48.8 54.4 -.056 .248 374 -4.35 <

COMPUTATION 65.3 60.6 .047 .182 374 4.96 >

Whole Number + 82.5 78.4 .082 .224 374 3.60 2

whole Number - 76.9 70.8 .061 .247 374 4.75 >

Whole Number x 62.6 61.6 .009 .23 374 .77

Whole Number + 51.8 50.9 .008 .292 372 .54

Fractions + 42.4 28.3 .140 .338 234 6.34 >

Fractions - 42.3 26.3 .159 .301 198 7.43 2>

Fractions x 49.3 32.2 .171 .388 117 4.76 2

Decimals + 79.5 §7.7 . .218 .407 117 5.80 >

Decimals - 48.3 50.3 -.026 .440 117 -.63




of the students were more accurately predicted; thus, providing support
to the hypothesis that speededness may have affected the raw-score

estimates. - . ,

The subskill predictions in Table 9 for the Concepts and Problein
Solving subtests, unlike those for the Computation subtest, are not
consisten} in their directionaiity. However, a pattern of over- and
uinder-prediction can be distinguished. The subskills are presented
in & roughly hierarchical order in Concepts and Problem Solving, and it
can be seen that the pattern of over- or under-predicticn followed an
ascending order of skill complexity. That is, the lower level skills
tended to be over-predicted and the more complex stills under-predicted.

Table 10 presents the t-test data for the norm-referenced predic-
tions. ﬁ} is the mean difference between predicted and observed
* percentile ranks that were converted ta z scores. None of the t-tests
were significant for the norm-referanced framework. This indicates

Table 10. T-tests of D° “~rences Between Mean Predicted and Observed
Percentile Ra . (converted to z scores) by Subtest.

+
i
[

op—

‘Subtest , 'ﬁi S5 n t . P

Concepts - .038 .863 319 .78 .43
Problem Solving -.096 .897 319 -1.92 .06
Computation .031 .851 319 .66 .51

that ‘the teachers showed less tendency to over- or under-estimate a
student's relative performance (norm-referenced) than was true with
the raw-score (criterion-referenced) predictions.

Correlations and Accuracy of Predictions by Sex, Grade, and Achievement

Level

In an effort to determine which factors influenced the accuracy of
the predictions about student performance, analyses were conducted on
subgroupingé based on student sex, grade level, and mathematics achieve-
ment as previously defined. The results of these analyses are presented

here beginning with grade and sex, then turing to mathematics achievement.



Table 11 presents correlations for predicted dnd observed scores
for both the raw-score and norm-referenced approaches by sex and

grade. These correlations are fairly consistent across grades, sexes,

Table "11. Correlations Between Predicted and Observed Sccres, by Sex
and Grade.
Raw=Score Norm-Referenced
Prediction Prediction
[ = [ =
o e
g leg !'% g | g | %
(=N Q & Q. Q -~
Q - 3 [}] — =
« e |3 | g 2| 8 | B
3 = S & S = S | & S
M 77 .58 .52 .59 63 .70 .72 .74
Grade 4 F 63 .50 .48 .45 1 56 .59 .62 .55
Total 140 .54 .50 .53 | 119 .65 67 .65
M 64 | <44 | .41 | .64-| 55 | .41 | .33 | .50
Grade 5 F 53 .43 .57 | .58 49 .56 .64 .42
i Total 117 46 |..48 .62 | 104 49 .48 .48
M 52 .58 .54 .67 42 .52 .63 .62
Grade-6 F 65 .60 .62 .67 53 .54 .56 .66
Total 117 .59 .59 .66 96 .52 .58 .65
. M 193 .54 .48 .62 | 161 .58 .55 .64
Cgmggd F |.181 | .53 | .55 | .54 | 158 | .52 | .59 | .53
Total 374 .53 .52 .58 | 319 .55 .57 t .59
—— l i

subtests, and prediction approach (the two exceptions are the norm-
referenced correlations for fifth grade, Problems boys versus girls,

z = -2.05, p <.05; and for the same subtest when compared to the
fourth-grade correlation, z = 2,12, p <.05*)., This finding suggests

*These statistics were computed using the formula:

where:

Z=

JUing -3+ i, -3
z = test of significance for differences in two correlation

coefficients, zr = a z-transformation of the correlation
= number of subjects in the sample.

coefficient, n
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that across most of the predictions of student performance the relation-
ships »etween predicted and observed scores are similar.

In respect to the accuracy of predictions, however, fewer simi-
larities across grades and sexes are to be found. Table 12 provides
a summary of the patterns of over- and underrprediction of scores by
sex and grade. Among the items of general interest in Table 12 are
the consistent and significant over-predictions that occur for males
in the Computation subtest under the raw-score approach. These large
over-predictions for males and their small, but cumulatively significant,
counterparts for females are what led to the previous finding of general,
significant cver-prediction’for the Computation subtest. Also, of
interest are tﬁa relatively accurate predictions for the Problem Solving
subtest, and the inconsistencies ‘that appear between the raw-score -
spproach and the norm-referenced approach. While the number of signifi-
cantly inaccurate predictions 1s appréximate]y the same for the raw-
score estimates (15) as for the norm-referenced estimates (is), in a
number of cases the direction of the inaccuracy changes between the
two methods--for example, grade 4 Computation or grade 5 Concepts.
These shifts in over- and unqsr-prediction may be an artifact of the
different methods by which subtest scores were obtained (recall that
in the raw-score approach the subtest total score was computed as a
sum of the estimates for each sqbsk111, whereas, the norm-referenced
prediction was a single prediction for each subtest), or they may

» reflect some ﬁea] difference in a teacher's ability to predict using

the two different approaches. The current research design does not
address this question.

Tables 13 and 14 present correlations and pattems of over- and
under-prediction, respectively, for predictions for three mathematiés
achievement groupings, by grade. The correlations in Table 13 are
all lower than those previously seen, and séﬁe are negative. This
indicates that the modest precision that exists for the predictions when
all achievement groups are ranked together is reduced, and in some
cases lost a]togethec when students are‘grouped along lines that are
consistent with common test 1nterpre¢at1on practices of identifying
above average, average, and below average peéformance;,

-3 -.
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Mable 12. Patterns of Over-Predict®n and Under-Prediction by Sex and Grade, for Raw-Score
: and Norm-Referenced Predi}cti ons. .

NeR ) nNR Raw-Score - {Norm-Referenced i
- | .| Concepts 2;?3} ﬁ'; Computation | Concepts Z;?B} ﬁg Computati on\,'
s ‘ - -
Over|Under | OverjUnder | Over|Under- Over|Under | Over|Under | Over|Urder
Grade 4 1, ' - . ,
i Male 77 63 o X* . X X* X* X* X
Female 63 56 : X X X ‘ X* X X* : X+’
7 Total ' 140 119 - X* X X* : R* X* X*
Grade 5 '
E Male 64 55 X* X X* X* X B G
female 63 49 X X X X* | X X |-
~ Total 1i7 104 X* X Y X* X X*
Grade 6 ;
“"Male 52 43 X X X* X . X X
Female 65 53 X X X X* X L X
7 . Total 117 96 X X X* X* X X o
Combined k :
Grades : ° |, : , ‘
Male 193 | 161 X* X X* X X S &
Female 181 158 X X X* X X ) S
Total 374 319 X* X X* X X X
N - v J - ]
- . -

*t-test of the mean difference between predicted and‘observe_d was significant p <.05. e
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Table 13. Cv>relations Be‘ween Predicted and Observed Scores, by
_ Mathematics Ability Level and Grade.
J Ability Level
e Low (N) .,Average (N) High  (N)
CRITERION-REFERENCED
Concepts - '
Grade 4 .13 (36) .17 (68) .31 (36)
Grade 5 .28 (31) .04 (55) .36 - (31)
Grade 6 .16 (32) .02 (55) -.16 (30)
Tot . .19 (99) .12 (178) L27**  (97)
Problem Solving ‘
Grade 4 .33*  (36) .07 (63) T (36)
Grade 5 .24 (51) .03 (55) .29 (31)
Grade 6 .22 (32) .12 (55) .02 (30)
Total .13 e(99) .07 (178) .22*  (97)
Computation
Grade 4 .12 (36) .22 (68) .12 (36)
Grade 5 L44%*  (31) .35%* (55) .12 (31)
Grade 6 .00 (32) . 38** (55) .30 £30)
Total .11 (99) 31 (178) - .17 (97)
NORM-REFERENCSD » -
Concepts '
Grade 4 .39*  (28) .26* (58) . .39* (33)
Grade 5 .42%  (28) 11 (50) .21 (26}
‘Grade 6 .16 (29) .23 (43)  ~.15 (24)
Total .29%*  (8f) .04 (151) - .25 (83)
Problem Solving - .
Grade 4 .31 (28; L40** (58) / .26 (33)
Grade 5 .35 (28) .05 (50)/ .20 (25)
Grade 6 .20 (29) 17 (45) 15 (24)
Total .12 (85) .18* (151) .23 (83)
Computation ! .
Grade 4 .46** 128) .28* (58) .23 (33)
Grade 5 .02 =8) . .29* (50) .14 (26)
Grade 6 ~20 (29) .20 ‘(43) .34 (24)
.20 (85) .26%*  (151) .24*  (83)

Total

*r =9, p<.05.

** p = o, p <.0l.




Table 14. Patterns of Over-Prediction and Under-Prediction by Mathematics Ability and Grade,
for Raw-Score and Norm-Referenced Predictions. .

n n Raw-Score ’ Norm-Re ferenced
- CR | NR T i
Ability Levei Concepts Problem Computation Conce~*s Problem 'Computation
, y | Svlving N > Sol¥jng
| I K 1
Over jUnder | Qver Under | Over|Under | Over|Under Over;Under Over 'Under
| .
Grade 4 |
Low 36 | 28 X X* X* X X X* L
Average 68 | 58 - X X X* X : X* X
High 36 | "33 X* X* X X* X* X*
Grade 5
. 8 ’ .
Low " 31| 28 X X* X* X* X* X*
Average 55 1 50 L X X X* X* CoX X*
Higk - i 31| 26 P X* X* X X X* X*
. _ ’
Gf‘ade 6 , ' {
low 2| 29 X X X .| oxe X* X
Average 551 43 X* X X* X* X X
High 3041 24 X I X X* X* X* | X*
1 _i ! 1 { i i -

*t-test of mean difference between predicted and observed was significant p <.05.
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Table 14 provides some fairly clear indications of the problems
teachers have in estimating the pef?ormance of students at various
achievement levels. Among the significantly inaccurate predictions
shown in Table 14, 100 percent of those for low ability students, for
both the raw-score and norm-referenced approaches, were over-predictions.
Notably large percentages for the average ability 2}udents were also
over-predtctions (75 percent in the norm-referenced approach,*and
100 percent in the raw-score approach). However, the direction of
the inaccuracy shifted to under-pred{ction for the high ability students

_ (in the norm-referenced ipproach, 100 percent of the significant predic-
tions were under-predicuions and in the raw-score approach 80 percent
of the significant predictions were under-predictions). These findings
suggest that for low and average achieving students, teachers tend to
be overly optimistic about their students' subsequent performance on
the téﬁt, and for high achieving students the teachers tend to be
overly pessimistic.

SUMMARY OF THE STUDY OF TEACHERS' PREDICTIONS Or
STUDENT PERFORMANCE ON SUBSKILLS OF MATHEMATICS
Fitzgerald (1980) asked whether tests provide information to

teachers that they do not already know through classroom observations,
and Salmon-Cox (1981) found that teachers' most frequently mentioned
method of assessing their students was "observation." On the other
hand, Ebel (1979) has contended that, "Most assessments of student
achievement currently being made in our schools and colleges are
... highly subjective, unidquely individualistic, and unsystematic"
(p. 11). Some testing programs in their interpretation materials
emphasize that the "test data should confirm what a sensitive teacher 1
already knows about students" (Prescott, et. al., p. 44), others, |
while recognizing that test results do not replace teacher Jjudgment, j
appear to focus more on the discrepancies between teacher Jjudgment and
observed performance. The Iowa Tests of Basic Skills falls within the

latter category.

Changes in education over time have led to increasingly formal
settings, and teachers are now expected to deal with increasing numbers
of students in their daily teaching activities (Chauncey & Dobin, 1963).
This fact makes it increasingly difficult for teachers to meet Ahman
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and Glock’s (1975) challenge to know the student well enough to design
appropriate educational programs to meet the objectives of instruction.

This study focused on the discrepancies between teachers' predic-
tions of student achievemant in mathematics and the subsequent actual
achievement of the students inyolved. Teachers nredicted both the
raw-score performance and the relative standing (percentile-ranks) of
randomly selected students in their classes. The predictions were
based on the Iowa Tests of Basic Skills, which were in use in each of
the classes.

In general, it was found that teachers were not very accurate
predictors of student performance on the test. Further, it was found
that some systematic biases appear to exist in the predictions. Males
were frequently over-predicted, and the predictions for low and
average ability students were also géneral]y too optimistic. On the -
other hand, high ability stuuents were generally under-predicted.

To the extent that subjective judgments of mathematics achieve-
ment are "better than" mathematics achievement as measured by the Iowa
Tests of Basic Skilis, the results of this study are diminished.
However, the resu]ts‘of the study do indicate that in the absence of
test results, many questions about individual student achievement in
mathematics might never ¢ irface for a teacher. It is also indicated
that biases which favor males, low ability, and average ability students
could be brought into question through the approprjate interpretation
of test results.

In respect to Fitzgerald's (1980) question concerning the addi-
tional information gained from tests over classroom abservation, it
appears that at least somewhat different inform§tion is often obtained

from the two sources. Whether one source is better thar the other is
probably not a resolvable question. However, the fact tﬁgt many'
discrepancies between teacher expectancies and test perfo?mance exist
can lead to individuals, and perhaps certain subgroups of students,
getting a closer look, as the teacher tries to explain the discrepancies
for him- or herself. Ultimately, the questioning may lead to a more
approoriate and more effective teaching proqram for the student, and

the test will have served a valuable purpose.
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PART V: RELATIONSHIPS BETWEEN THE RESULTS OF THE
IOWA TESTS OF BASIC SKILLS, MATHEMATICS SUBTESTS,
AND THE STANFORD DIAGNOSTIC MATHEMATICS TEST

‘

¢ One concern in validating a diagnostic interpretation technique
for a test such as the lowa Tests of Basic Skills (Hieronymus, et. al.,
1978), is whether the survey test provides information that is similar

" that obtained from recognized diagnostic tests. For this study, the
//////////////:ianford Diagnostic Mathematics Test (Beatty, Madden, Gardner, &
Karlsen, 1976) was used to compare student pérformances on the survey
test and a diagnostic test.

It has been claimed that the results of the Iowa Tests of Basic
'Skills are “not useful for making decisions at the level of the
individual cirf1d" (Harris, 1978, p. 57). On the other hand, the claim
has been made for the Stanford Diagnostic Mathematics Test, that it
“is an adedhate test to identify the strengths and weaknesses of
individuzl pupils in the areas covered" (Lappan, 1978, p. 437). This
study was designed to provide both a structyral and statistical aésesg-
ment of the similarities between the Iowa Tests of Basic Skills
subtests in Mathematics Concepts, Problem Solving, and Computation, and
their counterparts of Concepts, Applications, and Computation on the

~ Stanford Diagnostic Mathematics Test.

METHODS

Structural Comparisons of the Iowa Tests of Basic Skills and Stanford
Diagnostic Mathematics Test .

In preparation for the analyses of data collected under procedures
described below, a structural analysis of the two test batteries was
undertaken. This anaiysis invoived a comparison between the tests i
identify commonalities in the subskills tested, where the items
assessing the subskills appeared in the respective test patteries, and
to identify subskill categories that were tested on one of the

. battaries, but not on the other.

Item evaluators. Three item evaluators were assigned the task of
reconciting the skill classifications on the two test batteries. These
evaluators were: 1) a former test editor énd testing consultant;




2) a graduate research assistant; and 3) the author of the mathematics
. tests of the Iowa Tests of Basic Skills. Each of these evaluators
was familiar with the classification scheme used on the Iowa Tests, and

each had previously review2d the skills classification on the Stanford
Diagnostic Mathematics Test. §

The reconciliation process. Each of the three item evaluators
independently reclassified each item on the Stanford Diagnostic
Mathematics Test into its corresponding Iowa Tests of Basic Skills
"skill classification. The three independent classifications were then
compared and discrepancies were reconciled, with the author making
the final determination where disagreement existed. The result of this
process was the reclassification and relabeling of the items of the
Stanford Diagnostic Mathematics Test sc that direct comparisons
between the two test batteries could be made.

Comparisons of Performance on the Two Test Batteries Subjects

The students tested for this study were 288 fif;u-vénd 260 sixth-
grade students in a medium-sized (3,316 students, K~12) schcal district
in eastern Iowa. The fifth-grade group was approximately 53.5 percent
male and 46.5 percent female, and the sixth-grade group was approximately
46.5 per¢ent male and 53.5 percent female.

Testing procedures. Both test batteries were administered during g
the fall semester of the 1980-81 school year. All students were
administered the Iowa lests of Basic Skills in the regular district- |
wide testing program in mid-September, 1980. Approximately two weeks |
later, participating students were administered the Stanford Ciagnostic |
Mathematics Test. The tests were given in classroom groups, according: )

to the dicections specified in the manuals for the respective tests and
under typical testing conditions., The tests were scored through the
regular scoring services, provided by the Data Score Systems of
Westinghouse Learning Corporation for both tests. Data tapes were
obtained and merged for matched students, for whom complete item
data were available on both tests.

Data analysis. For each subtest in its originally published form
and for the reclassified subtests, defined through the structural
analysis described above, classical test statistics wera computed.
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These included item p-values and discrimination indices, test means,
standard deviations, and reliabilities (KR-20).

Using the test statistics generated and the student raw-scores,
intercorrelations were computed between the published Concepts subtests,
the Problem-Solving and Applications subtests, and Computation subtests.
In addition, reliabilities of differences were computed, using the
formula: \
oS+ TSyl = 2rS,S

r. ., =
R e ey o o s
. + -
SX Sy rxy X’y
Where: :

" dd is the reliability of the difference,

rxy is the intercorrelation between the tests,

‘rxx’ryy

S 2_.S 2 are the respective variances of the tests.
X 'y

are the respective reliabilities of the tests,

(Stanley, 1971, p. 385).
The same procedures for data analysis were repeated for the restructured
tests, which included the three subtests (in restructured form) from
the first analysis, plus a new subtest, called Graphs and Tables, which
was defined in the structural analysis of the tests.

RESULTS AND DISCUSSION
Structural Analysis and Item Reclassification
Both the Stanford Diagnostic Mathematics Test and the Iowa Tests
of Basic Skills have subtests in Mathematics Concepts, Applications or
Problem-Solving, and Computation. However, major differences were

observed in the item types and contents found under the various subtest
labels.

It was found that nine items appearing in each Applications subtest
of the Stanford Test were items involving the reading of graphs and
tables. These items were similar to a subset of items appearing in the
Work-Study Skills, Visual Materials subtest of the Iowa Tests.

Therefore, fcr both batteries, a new subtest was defined and called,
Graphs and Tables. These new subtests were included in the data analysis
for the reclassified tests.
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Aside from the inclusion of items from the Work-Study Skills
portion of the Iowa Tests, the three Iowa Mathematics subtests were
held intact for all of the analyses. The reclassification of the
Stanford Test items is summarized in Table 15. The table Shows, for
example, that of the 36 grade 5 items in the Coﬁcepts subtest, all
were reclassified into Concepts skill categories by the item evaiu-
ators. However, an additional ten items, originally published as
Applications items, were reclassifi&d into Concepts items, and nine
items originally appearing in the Stanford Computation subtest were
reclassified as Concepts items. The result of casting the Grade 5
Stanford items into Iowa Tests of Basic Skills classifications was a
newly defined Concepts subtest of 55 items. This compares to a
published version of the Stanford Concepts subtest of 36 items.

The general pattern of the reclassifying of the Stanford items
yielded a considerably heavier emphasis on mathematics Concepts than
might be assuned‘by looking at the subtest titles. Another striking
outcome of the reclassification was the drop in emphasis shown for )
measuring skills in solving story problems. Even if the story prob- ‘
lems and Graphs and Tables were combined, the resulting Applications
subtest would be shorter by more than a third, because of the Concepts
items imbedded in it. Limitations in the Stanford Diagnostic Mathe-
matics Test item classification schemes have been previously noted
(Sowder, 1978), but these limitations have not been shown so drama-
tically as they appear here.

Only three items, of the 231 making up the two levels of the
Stanford Diagnostic Mathematics Test, were of a type that had no
counterpart on the Iowa Tests of Basic Skills. Therefore, although
there appears to be some difference in the emphasis of the various
mathematics skills tested between the two tests (as measured by the
number of items allocated to di ““zrent skill categories), the two
test batteries do measure similar skills. In general, the Stanford
samples a somewhat narrower content domain, but includes a greater
number of items for each of those skills represented. These are the
kinds of differences one would expect between a "diagnosifh" and
a "survey" battery with approximateiy the same tctal number of items
in each battery. The differences in emphasis in specific subskills
are illustrated in Table 16.
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Table 15 Number of Stanford Diagnostic Mathematics Test Items Reclassified to Comparable Iowa
Tests of Basic Skills Classifications.

Total # of
Items in the
Reclassified
Concepts Applications Computation Tests
Grade 5 | Grade 6 | Grade 5 | Grade 6 | Grade 5 | Grade 6 | Grade 5 | Grade 6
# of items in the published
tests 36 36 30 33* 48 48 -- --
# of items in the reclassi-
fied tests b -
Concepts 36 36 10 12 9 6 55 54
Applications 0 0 11 9 0 0 11 9
Computation 0 0 0 0 39 42 39 42
Graphs and Tables 0 0 9 9 0 0 9 9

*No equivalent items or item classifications appeared in the Iowa Tests of Basic Skills for three of
the items in the Stanford Applications subtest.




Table 16.

Comparison of Items Allocated to Specific Subskills on the
Iowa Tests of Basic Skills and the Stanford Diagnostic
Mathematics Test for Grades 5 and 6.

. . . 1 TBS SDMT ITBS SOMT
Subtest: Mathematics Concepts Grade 6 | Grade 6| Grade 5 | Grade 5
Numeration, number systems, and sets 9 14 9 20

................. IPVEPR IS
Counting &and number -series . 3 . 4
Place value and expanded notation 3 6 3 5
Properties of number systems 3 4 4 11
Subsets of number systems 1 1 1 .
Sets 2 . 1
Equations, inequalities, and number
sentences 4 6 5 9
N S IS SRR P
Operational and relational
symbols 1 . 2 .
Solution of number sentences 3 6 3. 9
Whole numbers; Integers 6 13 7 13
--------- ).-------------------------—
Reading and writing 1 2 . 3
Relative values . 2 . 2
Terms 2 2 2 .
Fundamental operations: Number
facts 1 2 2
Fundamental operations: Ways to
perform 1 4 1 3
Fundamental operations: Estima-
ting results and rounding 1 2 2 2
Fractions 8 6 7 3
Part of a whole and partitioning
of a se 1 2 2 2
Relative Nalues 1 2 1 1
Equivalght fractions 3 1 1 .
Terms : 1 1 1
Fundapental opédrations: Ways to
perforn c e ) 1 1
Fundamental operations: Estima-
ting results . 1
Ratio and proportion 1 :

- 43 -




Table 16. Continued. !

) . ITBS SOMT ITBS SDMT
Subtest: Mathematics Concepts Grade 6 | Grade ¢ | Grade 5 |Grade 5
Decimals, currency, and percent 5 3 2

Reading and writing 1 . .
Relative values 1 2 2
Fundamental operations: Estima-
ting results and rounding 1
Equivalence: Decimals, fractions,
and percents 1 1
Probability and statistics 1 .
Geon'etry‘ and measurement 8 9 7
. ) - mewepaosec-osshossossospesssTs
Measurement: Quantity, time,
and temperature 1 2 1
Measurement: Length and weight 3 3 3
Recognizing types and parts of
geometric figures 1 2 3
Area and perimeter of plane
figures 2 1
Use of geometric figures in
* description and proof 1 1
Subtest: Mathematics Problem 1T8S SDMT 1TBS SDMT
Solving Grade 6 | Grade 6 | Grade 5 | Grade 5
Single-step problems: Addition -
Subtraction |9 1 11 3
i-----‘----i -------- e m—aa- Hrememm—a
Currency Pl 1 3 1
Whole numbers L7 : 6 2
Fractions, decimals, percents |1 2 :
1 i
Single-step problems: Multiplica- i
tion - Division ; 7 i 2 6 4
........ R pUHPIPE MpREEP PPN
Currency 2 | : ’
Whole numbers 4 |2 | 5 4
Fractions , decimals, .percents 1 ! . . 1 | .
1
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Table 16. Continued.

Subtest: Mathematics Problem [TBS SOMT [TBS SDMT
Solving Grade 6 | Grade 6 | Grade 5 | Grade 5
Multiple-step problems: Combined
use of basic operations 13 6 10 4
------------- J----L-------- e G A ED e D w
Currency 8 3 6 4
Whole numbers 5 3 4 :
Fractions, decimals, percents : : :
. . . . [TBS SOMT ITBS SDMT
Subtest: Mathematics Computation Grade 6 | Grade 6 | Grade 5 | Grade 5
Whole number 28 © 33 38 39
“Addition 5 | 3 | 0 | 6
Subtraction 5 6 9 12
Multiplication 9 12 12 12
Division 9 12 7 9
Fractions 13 3 7
Addition 4 . 3
Subtraction 6 2 4
Multiplication 3 1 .
Division . :
-Decimals 4 é
e - L EE R e Lt TR el L
Addition 2 2
Subtraction T 2 1
Multiplication . 3
Division :

. 118S SOMT ITBS SDMT
Subtest: Graphs and Tables Grade 6 | Grade 6 | Grade 5 | Grade 5
Reading amounts 1 3 2 | 3

Using the scales on bar and H
line graphs 1 3 2 | 3
| i
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Table 16. Continued. 3

'\\) T -

g N ITBS | SOMT 1TBS SOMT
SFbteSt- Graphs and . .bles Grade 6 | Grade 6 |Grade 5 | Grade 5
Comparing quantities 4 6 8 6

Determining rank h 2 .3 3
Determining di fferences betﬁeen ‘ \
amounts 4 4 , 8 " 3
Determining ratios : : 1 :
N

Another way of determining whether the two batteriés measure
mathematics skills in comparable ways is lhrough statistical analysis
.of the performance of students. Such an analysis is discussed in-the
following section. “ g

>
*

Compatisons of Performaneg’on the Iowa Tests of Basic Skills and_the
Stanford Diagnostic Mathematics Tesc
The analysis of performance involved two stages, one for the tests

as they were published, and a parallel investigation for the tests as
. they were reclassified through the structural ana]ysis. ich ?ﬁse,
item p-values were determined and discrimination indices were
computed. Table 17 presents the mean p-values and mean item-total -
correlations for the various subtests. It can be seen from the table
that the Stanferd Diagnostic Mathematics Test is a considerably easier
test than the Iowa Tests of Basic Skills. This finding.is not surpri-
sing, since the Stanford Test has been specifically designed to
discriminate well among the lower achieving students on the skills
tested. The Stanford also shows Somewhat higher mean biserial
discrimination indices than the lowa Tests. This difference in
discrimination values is most 1ikely caused by the gieatey content
homogeneity of the Stanford te: ts.

The reliabilities of the various subtests are presented in Table 18
on page 48, along with the intercorrelations between similar subtests on
the Stanford and the lowa batteries. In addition, estimates of the
reliability of differences between subtest scores are given.

In

- 46 -

3N
(W)




Table 17. Mean p-values and Biserial Correlations for the fublished and Raclassified Tests.

Sl

1785 " SDMT (Published) ” | SOMT (Reclassified)
. 14
e Subtest p mean ry. o P i mean 1. P mean Fy i
|
Grade 5
Concepts 59.27 .487 78.64 .589 77.49 616
Prcblems/Applications 62.44 .574 73.53 .623 67.64 .625
Computation 60.64 .548 82.58 .634 83.51 .600
Graphs and Tables* 57.60 417 ' | 82.00 .679
Grade 6 !
Concepts 57.12 559 55.58 .599 59,18 .600
“Problems/Applications 59,86 .602 * 70.58 .635 71.33 .676
gfomputation 60.91 .612 73.38 .654 72.88 |  .646
gﬁrgghs and ®¥ables* 41,20 .420 80.89 .713
1 ‘ ——

*The Graphs and Tables subtest, for both ITBS and SDMT, is a created subtest using subtsets of items
from the Work-Study Skills, Visual Materials Test of ITBS and frém the Applications Test -of
the SDMT.

-
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Table 18. Number of Items and KR-20s by Test; and Iﬁteruorre]ations and Reliabilities of
Difference for Like Tests for Each Gradc !'evel and for the Published and,the
Reclassified Forms of the Tests.

. Graphs
Concepts Problems Compu. tion | And Tables
Grade N ITBS SDMT ITBS SDMT fTBS SDMT ITBS SOMT
PUBL ISHED TESTS
No. of Items (k) . 5 288 37 36 27 30 45 48 cem e--
KR-20 .82 .85 .84 .86 .48 .89 ——e  =--
Intercorrelation .674 .740 .629 ----
Reliability of Difference .525 .403 .701 ----
No. of Item (k) 6 260 40 36 29 33 45 48 —-- ===
KR-20 .88 .88 .87 .88 90 .92 ---
Intercorrelation .844 771 .770 ----
Reliability of Difference .251 .449 .614 -
RECLASSIFIED TESTS
No. of Items (k) 5 288 37 55 271 11 45 3 10 9
KR-20 8¢ .90 .84 72 .88 .&t .44 .70
Intercorrelation .747 .720 .17 .63,
 Reliability of Difference 434 ' .213 .663 .321
No. of Items (k) 6 | 260 | 4 54 . 29 9 | 45 42 5 9
KR-20 .88 .92 ; .87 .74 .90 .91 .39, _.74
“Intercorrelation .858 | .683 .756 . 345
ReTiability of Difference .299 i .394 .610 .333
J




The subtest reliabilities are generally respectable for both test
batteries, ranging between .70 and .92, except for the Graphs and B
Tables subtests created for the Iowa Tests of Basic Skills. Further,
for the longer subtests overall, the reliabilities range above .80. -

" With the small numbers of items (rarging from 5 to 10) in the -
Graphs and Tab]es’subtests, relatively low reliabilities were found.
Since the low reliabilities associated with the subtests restricted the
intercorrelations between the tests and the restricted intercorrelations
in turn inflated tue reliabilities of differences for these tests, the
results are presented, but not discussed.

The interpretation of the reliabilities of differences should help
in determining whether the two test batteries are functioning differ-
ently in a statistical sense. In one respect, the intercorrelations
presented in Table 18 could be viewed as concurrent validity coeffi-
cients. That is, as estimations of the degree to which the two test
batge[ig§/measure the same attributes. From that perspective, the
correlations are reasonably high. However, this raw correspondence
and its iaterpretation can be ennanced by study of the reliabilities of
{ifference. In this case, the reliabilities of differences represent a
measure of the stability of the difference scores observed between,
for example, the two Concepts subtests. The higher the reliability
of the difference, the more stable that difference is assumed to be.

In other words, "real" differences, rather than differences attributable
to error, ar: associated with high reliabilities of differences. When
high intercorrelations and low reliabilities of differences exist, the
subtests can be said to not be measuring statistically unique attributes.

The interpretation of reliabilities of differences can be
approached in the same way a test user would approach interpreting the
reliability of a test (Schreiner, Hieronymus, & Forsyth, 1969).
However, it shou'd be clear that high reliabilities of difference can
be obtained only when two highly reliable measures, with low intercor-
relations have been used (Stanley, 1971).

The reliabilities of differences presented in Table 18 do not
provide a definitive answer to the guestion wnether the Iowa Tests and
the Stanford Test measure the same attributes. In fact, some of the

results are indeed surprising.




First among the surprises contained in Table 18 is the fact that
for the published Concepts subtests, the reliability of differences
was markedly different for the fifth- and sixth-grade groups. This
finding indicates that the similarities in the Concepts subtests are
greater at the sixth-grade level than at the fifth. This difference
was somewhat reduced under the analysis of the reclassified tests and,
perhaps, supparts the earlier contention that reclassification of
Stanford items led to structuring reasonably comparable tests, in
terms of skill coverage. The same phenomenon, of reduced difference
between fifth- and sixth-grade results appeared in the Computation
subtest, and may further support the preceding statement. In general,
the reliabilities of differences among the'published versions of the
Problems and Computation subtests were comparable between the two
grades.

The second surprise was the high reliabilities of differences for
the Computation subtests, relative to either ti:e Concepts or Problems
subtests. This finding suggests that the greatest 1ikelihood of the
Iowa and Stanford tests measuring different attributes is found in the
Computation subtests. Whilc this finding is counter-intuitive, it may
be explained in part through a consideration of the speededness of the
two tests. Since the Iowa Computation subtest is relatively speeded,
but the Stanford Computation subtest is essentially a power test, the
difference may be, in part, explained. The difference may not be one
of computation skills measured, but one of speed and accuracy, versus
accuracy alone.

Third among the surprises was that the differences between the
published forms and the reclassified forms of the tests were, in
general, relatively small. The restructuring of the Stanford Tests
according to the Iowa's skills classification scheme did have substan-
tial impact on the Problems (Applications) subtest. However, at
least a portion of that impact can be attributed to the small number
of "story" problems left after the reclassification, and the consequent
lowering of the reliabilities of the subtests.

It snould be noted that all of the reliabilities of differences
are inflated to an unknown doegree. The intercorrelations between tie
Stanford tests and Iowa tests include day-to-day sources of variation
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in pupil performance, while the Kuder-Richardson 20 reliability

coefficients for these tests do not. The use of more appropriate
parallel forms reliabilities in estimating tie reliabilities of
differences would have loweved the obtained values substantially.
The effect of taking into consideration different sources of error
in computing such reliabilities is documented in the Manual for
Administrators, Supervisors, and Counselors of the Iowa Tests of
Basic Skills (Hieronymus & Lindquist, 1974, pp. 71-73).

SUMMARY OF THE RELATIONSHIPS BETWEEN THE IOMA TESTS OF

BASIC SKILLS AND THE STANFORD DIAGNOSTIC MATHEMATICS TEST

The study of the relationships between the Iowa Tests of Basic
Skills and the Stanford Diagnostic Mathematics Test was carried out on
two levels. First, a structural match between the two test batteries
was undertaken, and second, a correlational study of the intercorrela-
tions of "like" subtests and the reliabilities of differences, invol-
ving 288 fifth- and 260 sixth-grade students, was conducted.

The structural analysis led to conclusions that a number of items
appearing in the Applications subtest of the Stanford were, in fact,
according to the Iowa skills classification, measuring mathematics
concepts. Additionally, there were graphs and tables items in the
Appiications test that corresponded to items from the Work-Study Skills
area of the Iowa Tests, and computation items that were considered tc

be measuring concepts as defined for the Iowa Tests. In general,
however, almost all (99 percent) of the items on the Stanford Diagnostic
Mathematics Test were found to have equivalent counterparts on the

Iowa Tests of Basic Skills. The conclusion draw was that the two

test batteries measure essentially the same mathematics skills.

The study of intercorrelations and reliabilities of differences,
however, did not leac to as clear cut a conclusion. The intercorrela-
tions, while creditably high for purposes of looking at construct
validity, led to reliabilities of differences that were also higher
than would be expected if the tests were measuring the same attributes
in the same way. Although, as noted, these reliabilities were somewhat
inflated since the KR-20 reliabilities and intercorrelations used in
their computation contained different sources of error variance.




The level that a reliability of difference must attain to be
significant is an interpretation problem, however, not a statistical
problem. For purposes of work with individual student scores, the
retliabilities of differences could, therefore, be considered to be
generally low enough to be attributable to measurement errors. Thus,
the conclusion that the same skills are being measured was tentatively
supported.

PART VI: SUMMARY OF THE PROJECT AND COMCLUSIONS

This project was implemented to study the need for, feasibility of,
and impact of an interpretation technique designed for use with a
standardized achievement test. The interpretation technique was
developed for use with the Iowa Tesis of Basic Skills, and the studies
reportaed were specific to that test. However, the similarities between
the reporting systems of the Iowa Tests and other major standardized,
achievement test batteries, and the general principles applied in the
development of the interpretation technique make the approach generali-
zable to other tests for which the subskills measured are fairly well
defined.

The main focus of the project was to assess the imnpact of the
interpretation on students and teachers. This study was reported in
Part III: The Impact Study. However, two other important questions
were addressed through the project. The first of these, addressed in
Part IV: Teachers' Predictions of Student Performance on Subskills of
Mathematics, dealt with the accuracy of tecachers' expectations of
student performance on the tests. The importance of this study was
its focus on the commonly held belief that the subjective observations
that teachers make in their day-to-day classroom activities iead to
the formation of accurate assessments of student skill development.

The second important question studied, beyond the impact of
interpretation, was whether the Iowa Tests of Basic Skills, Mathematics
subtests, were comparable in design and function to a wirdely recognized
"diagnostic" mathematics test. This study, reported in Part V:
Relationships Between the Results of the Iowa Tests of Basic Skills,
Mathematics Subtests, and the Stanford Diagnostic Mathematics Test,
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addressed the feasibility of the diagnostic interpretation of the

“survey" test results. This study was important in establishing or
refuting the basic premise upon which the interprefation technique
was developed.

The findings of the three studies incorporated into this project
lead to a conclusion that there is a need for the interpretation of
the results of tests administered in school-wide testing programs.

At least two bases for this conclusion were found. First, students
who have been through an interpretation process feel that they have
done better on the test than students who have not had the test
results interpreted to them. Presumably, it can be inferred from this
finding that students will then feel "better" about themselves and
their skill development. Secondly, the act of interpretation should
raise important questions for the teachers as discrepancies between
expectations and actual r ‘formance occur. This should benefit both
students and teachers, as reasons for the discrepancies between the
students' behaviors and the teachers' expectations are explained. The
benefit for teachers should be an opportunity to: 1) reassess their
expectations for certain students; and 2) examihe some of their biases
about the performance of certain subgroups in the subject areas tested.
The benefit for students should be a better educational process borne
out of better expectations for themselves and more apprcpriate expec-
tations from their teachers, regardless of the student's sex or
overall achievement level. -

There was modest support for providing "diagnostic" interpretation
of the "survey" test. This support came tﬁyough the study of rela-
tionships between the Iowa Tests and the Stanford Diagnostic Mathema-
tics Test. One weakness of this study may be found in the definition
of a "diagnostic" test, and in this case, the Starfford was used
primarily because it is promoted as a diagnostic instrument. This,
previously challenged use for survey tests among testing professionals,
but often practiced use among teachers and counselors, still is the
source for the most serious cautions in the interpretation process
presented.

Tne problem that arises in the "diagnostic" interpretation of
tests like the Iowa Tests of Basic‘Skills is that highly related sub-
skills become the focus of attention in the interpretation. The
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subskills of mathematics, for example, yield high intercorrelations

in part because the student that achieves well in one area of mathema-
tics is 1ikely to also achieve well in other mathematics skills.

These high intercorrelations lead to low statistical reliabilities of
difference between the subskills. This means that profiles of scores,
observed at one testing period, may not be stable i the test is

administered again. In these instances, it can be argued that a
measure on oune skill is indicative of the student's ability on the
other, and any difference in the student's profile is attributable to
measurement error. This statistical argument ignores the qualitative
differences between the sets of 1tems,'but it is, none the less, an
important consideration in the use of an interpretation technique such

"as the one studied here.

This area of profile analysis on achigvement test rosults is one
that deserves a great deal more attention than it has received. Most
of the existing research in the area has been done in reading comprehen-
sion, under some fairly restrictive assumptions about what readers are
like. The area could benefit from studies that replicate interpretation
practices that more closely resemble those that occur in practice and
through extension of the investigations to other subject areas
represented on tests.

Another important caution regarding this interpretation technique
is that it sets the test results into fairly concrete, easy to
understand terms (i.e. the raw scores for the subskills tested).

While this approach demystifies the test interpretation process to

some extent, it-also could lead to overconfidence or overinterpretation
of the scores. If is important for the user to keep these performances
in perspective just as they should any other test score. Although this
caution is an important one, the results of the impact study suggest
that this may be an unfounded concern about the process. Very few

short term changes in attitudes about the test or its uses were shown to
be related to the interpretation process.

In summary, three studies were conducted in relation to an inter-
pretation process designed to actively involve students in the inter-
pretation ot their performance on a standardized achievemant test. The
studies provided support for the need, the feasibility, and a few
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important outcomes of the interpretation technique. One of the
important, but unstudied, underlying aspects of this interpretation
technique is that the student becomes an active, rather than a
passive, recipient of test results. The impact of these two different
approaches to providing test results is another area for future study.

SYREA
2~y
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DIRECTIONS:

APPENDIX A: TEACHER SURVEY

GENERAL DIRECTIONS: This survey consists of several types of questions to assess your

opinions and knowledge of the Iowa Tests of Basic Skills. Please
mark your answers directly on this survey. Specific directions
are given with each type of question.

Below is a list of possible uses for Iowa Tests of Basic Skills results.

Using the following code, please give your opinion on the vaiue of each
use by checking (Yor x) the appropriate column.

1=
2=

Extremely valuable for this use.

Very valuable for this use, the same use could be met in other ways
only with great difficulty.

Valuable, the same use could be met in other ways with some effort,

= Somewhat valuable, the same use could be met in other ways without

much difficulcy.

Minimally valuable, the test results are useful for "added information"
but not for meeting the objective.

Not valuable, the test results create problems or detract from other
information that could be better used to meet the objective.

" Not
1T Veluable

Extremely
Valuable
Valuable
Valuable
Somewhat
Valuable
Minimally
Valuable

Very

<

!

Reporting to local news media

Reporting to boards of education <

—~t

Reporting to parents

Screening of special education students

Planning instruction for individual studentﬁ

Planning instruction for groups of students

Comparing individual scores with performance
of a state or national peer group

Evaluating specific teaching procedures or

methods

Comparing classes within a school

Measuring individual growth from year

to year

Identifying system-wide strengths and
weaknesses

Identifying individual strengths and i
weaknesses

Grouping students for specific instruction




DIRECTIONS: Please answer the following opinion questions by putting the number
' of your answer in the blank at the right of each gquestion.
14. How relevant are the results of the ITBS to your work with Students?
, (1) Not at all relevant (2) not very relevant (3) Somewhat relevant
. (4) Very relevant (5) Extremely relevant : ’

15. How useful are the results of the ITBS in identifying strong or weak

points in the curriculum? (1) Not at.all useful (2) Minimally useful

i (3) Useful to some extent (4) Useful to a great extent (5) Useful to
a very great extent .

'16. How useful are the results of the ITBS in discussing future instructional
plans with indivicdual students? (1) Not:at all useful (2) Minimally
useful (3) Useful to some extent (4) Useful to a great extent (5) Useful
to a very great extent o

17. How closely do the skills tested on the ITBS match the s¥ills in the
curriculum you actually teach? (1) Very high match (2) High match
(3) Medium match (4) Low match (5) Very low match

18. To what extent do you think the results of the 1TBS can be used for
improving students' understanding of their specific strengths and

" weaknesses? (1) Not at all (2) To a mimimal extent (3) To some extert
‘ (4) To a great extent (5) To a very great extent *

19. How useful are the results of the ITBS in helping parents better under-
stand the strengths and limitations of their chilc? (1) Not at all
useful (2) Minimally useful (3) Useful to some extent (4) Useful to
a great extent (5) Useful to a very great extent

20, How well informed dc you consider yoursel“ to be about the ITBS?
(1) Not informed (2) Minimally informed (3) Informed (4) Well informed
(5) Extremely well informed .

21. How would you rank the overall quality of the ITBS as compared to other
standardized tests of its type? (1) One of the best (2) Above average
(3) About the same” as others (4) Below average (5) One of the worst
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- DIRECTIONS: This next set of multiple choice questions assesses your: n
knowledge about the ITBS. There is one best answer for each. Please

put the number of your a...”'er in the right hand btank. If you are not
sure of an answer, take a guess.

—

22, In attempting to detesmine whether or not the Iowa Tests of Basic
Skills is appropriate for your school system, what is the ‘most )
important issue to consider? / .

Y
F

(1) Does the test battery have sufficiently high re11ab111ty7
(2) Do the test items of the battery correspond to the content
of instruction in your school $ystem? )
(3) Is the test battery based on a thorough survey of teaching
practices over the whole country? (2)
(4) Is the student population upon which the test norms are
based comparable to the student population of your schpol
system?

23. Which of the following greatly.adds to the reliability of the
ITBS results?

(1) The homogeneity of the aroup tested.

(2) The number of types of items on the tests.

(3) ‘The number of persons in the norming popu]at1on - (4)
(8) The length of the test battery.

24, The most serious criticism of the ITBS invo]ves the
(1) Unwise uses made of test results.
(2) Inappropriateness of this test in measuring what is being
- taught.in schools today. (1)
(3) Inappropriateness of comparing the sCores of urban students
to those of rural students.
(4) The relatively low level of accuracy of test procedures.

25. Skills analysis is least useful for -
(1) Planning instruction for groups of students. ~»
(2) Identifying individual strengths and weaknesses._/ : ~{3)
( g Measuring individual growth from year to year. :
(4) Identifying gcneral class wide strengths and weaknesses.

¢6. Which of the following is the biggest' problem in idterpreting tne
subskills of the ITBS: /

(1) The interpretation p-acess i¢ confusing for many students.

(2) The low achieving st. sents a2 not able to 1d¢nt1¥y any
strong areas.

(3i The interpretation usually doesn't provide useful 1nformatwon (4)
about average students. —_—

(4) The differences between subskills can be over-emphas1zed.
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27. When doing a skills interpretation of the ITBS, it is most appropriate
that the results,be viewed as:
(1) Valid Measures of abil?ty. * .
(2) Accurate measures of a student's progress in the subskills, .
. (3) Tentative indicators of sirength and weakness.
(4) Definite guides to remediating weaknesses and ¢apitalizing

. on strengths. (3
DIRECTIONS: There is 3 best answer for each of the following True/False
. items. Please use "1" fcr TRUE and "2" for FALSE. Again,
if you are not sure, please guess, -

1=TRUE . 2=FALSE ° )
28. The IT3S show students' achievement -in some s2nool subjects ‘hat
are important for future school success. 1

235. A good use of ‘the ITBS is to give grades at the end of each quarter -
or semester, . ’ .

30. The reading test of the ITBS measures three kinds of understanding:

1)
(2)
. Facts, Inferences, ard Generalizations. (1)
31. The ITBS measure all q{ the skills most students are taught in school. (2)
’ 32, If a student misses most or all of the questions about some skill
tested, it means that she or he does not know anything about that
skill, )

33. If -a student answers all the ,uestions about a skili correctly,
it'means he/she has mastered that skill,

(2)

{2)

34. One of the main purposes of the ITBS is tc help students unier-

stand what their strengths and weaknesses are, (1
(2)

35, The questions for each skill tested on the ITBS are all of about
the same difficulty.
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APPENDIX B: STUDENT SURVEY

DIRECTIONS: The following ten question< ask fc- ycur opinions about tests.
There are no right or wrong answers. Please answer the questions
using the purple Standard Answer Sheet by filling in the space
below the appropr:ate letter. If ycu have any questiong, raise
your hand.

e 1. 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. Quite low

2. In general, how do you feel about tests that teachers make up?

really like them

like them

don't care one way or the other
hate them

really nate them

meco oo
e o e e 3
d P el b el

3. In general, how do you feel about the iowa Tests of Basic Skills?

A. 1 really Tike them
_ B. I Yike them
) . C. I don't care one way or the other
/ D. 1 hate them
E. 1

really hate them

4, How hard do you think tests like the Iowa Tests oF Basic Skills are?

A. Very hard

B. Hard ) .
C.. Medium S <
D. Easy

£. Very easy

hard are the tests your teacher Tckes up?

[
o o
(o]
x

A. Very hard
B. Hard

C. Medium

D. Easy

F Very easy

6. How nervous do you feel before you take a test that your teacher made up?
Extremely nervous

A

B. Very nervous
C.  Nervous
D
E

<
<

. Just a little nervous
Not at all nervous
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10.

How
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school?
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.None of them

nervous do you ‘feel before you take a test like the Iowa Tests of Basic Skills?

Extremely nervous
Very nervous

Nervous

Just a little nervous
Not at all nervous

many questions on the Iowa Tests of Basic Skills cover things you have studied in

L}

A1l of them
Most of them
Some of them
Only a few of them

e

much do you think you know about the teSts on the Iowa Tests of Basic Skills?

A Tot v
Quite a pit

A little

Not much at all
Nothing

7

e
useful are the Iowa Tests of Basit Skills results to you?

Extremely useful

Very useful ’ -
Useful ¢

Not .useful

Not at all useful | Y



JIRECTIONS: The next set of questions tests your knowledge about the Iowa Tests of 3asic

4

h 4

Skills. “They do nave a right or wrenq answer. The sentences below arv

g1tner true or false. If you think a sentence is true mark an "A" ¢n vour
R¥slll

answer sheety If you think it is false mark a “B3". If you are not sure,
Lake d guess.:

A = TRUE B = FALSE

- ’4_, S U
o

el

1i.

13.
14.

19.
20.

21.

22.

Scores from the lowa Tests of Basic Skills are most often used to find out what sub-
Jjects, like science or reading or math, students are interested in.

The Iowa Tests of Basic Skills show how well students do in some school subjects that
are important for Tuture school succss,

Tne lowa Tests of Basic Skills tell how well students work together in groups.

The Iowa Tests of Basic Skills tell how students feel about the school subjects
they study.

A good use of the lowa Tests of Basic Skills is to give grades at the end of each
guarter or semester.

Scores from the Iowa Tests of Basic Skills should almost always be used to help in
making plans for students' future stu-y.

The lowe Tests of Basic Skills covers skills in math and reading but NOT language.

The reading test of the Iowa Tests of Basic Skills measure three kinds of under-
standing: Facts, Inferences, and Generalizations.

The Iowa Tests of Basic Skills test all of the skills most students are taught in school.

[f a student misses most or all of the questions about some skill tested, it means
that she or he does not know anything about that skili.

If a student answers all the questions about a skill correctly, it means he/she
knows all tne important things about that skill,

One of tne main purposes of the Iowa Tests of Basic Skills is to help students
understand what their Strengths and weaknessess are. .

A student snould always do his/her best to answer the questions on the test in order
for the test to be most usetul.

The questions for each skill tested orn the Jowa Tests of Basic Skills are all of
about the same difficulty.

Key: 11. F 14. F 17. F 20. F 23. T
2. T 15. F 18. T 21. F 24. F
13. F 16. T 19. F 22. T




