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Statement of Focus

The Wisconsin Research and Development Center for Cognitive Learning
focuses on contributing to a better understanding of cognitive learning by chil-
dren and youth and to the improvement of related educational practices. The
strategy for research and development is comprehensive. It includes basic re-
search to generate new knowledge about the conditions and processes of learn-
ing and abcut the processes of instruction, and the subsequent development of
research-based instructional materials, many of which are designed for use by
teachers and others for use by students. These materials are tested and refined
in school settings. Throughout these operations behavioral scientists, curricu-
lum experts, academic scholars, and school people interact, insuring that the
results of Center activities are.. based soundly on knowledge of subject matter
and cognitive learning and that they are applied to the improvement of. educa-
tional practice.

This Technical Report is from the Quality Verification Program and from the
Project on the Structure of Concept Attainment Abilities in Program 1. The Qual-
ity Verification Program assisted in developing tests to measure concept achieve-
ment and identifying reference tests for cognitive abilities, while the Concept
Attainment staff took primary initiative is identifying basic concepts in social
studies at intermediate grade level. The tests will be used to study the rela-
tionships among cognitive abilities and learned concepts in various subject
matter areas. The outcome of the Project will be a formulation of a model of
structure of abilities in concept attainment in a number of subjects, including
mathematics, science, and language ari.s, as well as social studies.
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Abstract

,
Test development efforts for constructing 12 items to measure achievement

of each of 30 selected social studies concepts are described. Item and total
score statistics for data collected on 196 girls who had just completed the fifth
grade and 195 boys who had just begun the sixth grade are presented and dis-
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ix



I
Introduction

The primary objective of the project en-
titled "A Structure of Concept Attainment
Abilities" (hereafter referred to as the CM
Project) is to formulate one or more models
or structures of concept attainment abilities,
and to assess their consistency with actual
data The major steps for attaining this pri-
mary objective were taken to be:

1. To identify basic concepts in lan-
guage arts, mathematics, science,
and social studies appropriate at the
fourth grade level,

2. To develop tests to measure achieve-
ment of these concepts,

3. To identify reference tests for cog-
nitive abilities, and

4. To study the relationships among
learned concepts in these four sub-
ject matter fields and the identified
cognitive abilities.

This paper describes the test development
efforts for measuring achievement of selected
concepts in social studies; thus, it is a report
of one aspect of Step 2. As such, it will in-
clude descriptive item and test statistics for
the tests developed. The items can be found
in "Items to Test Level of Attainment of Social
Studies Concepts by Intermediate Grade Chil-
dren" (Tabachnick, Weible, & Livermore,
1970).

Concepts-may be defined in one or more
of four ways: (a) structurally, in terms of
perceptible or readily specifiable properties
or attributes; (b) semantically, in terms of
synonyms or antonyms; (c) operationally, in
terms of the procedures employed to distin-
guish the concept from other concepts; or
(d) axiomatically, in terms of logical or nu-
merical relationships (Klausmeier, Harris,
Davis, Schwenn, & Frayer, 1968). "A concept
exists whenever two or more distinguishable

objects or events have been grouped or clash-
fled together and set apart from objects on the
basis of some common feature or property of
each" (Bourne, 1966, p. 1). The concept of
Bourne's definition might be called a classi-
ficatory one and seems to be the same as the
structural type discussed by Klausmeier et al.
(1968). This is the type of concept with which
this project is concerned, and such a defini-
tion of a concept served as the basis for selec-
tion and analysis of subject matter concepts.

Many different types of performance might
be taken as the critical evidence that a stu-
dent does or does not understand a given con-
cept. Thus, as a part of this project it is

necessary to have a schema for measuring
understanding of concepts. Such a schema
was developed by Frayer, Fredrick, and Klaus-
meier (1969) and was used by the CAA Project
to assess concept attainment. The "Schema

r Testing the Level of Concept Mastery" con-
sis of 13 types of questions, each involving
a diffe ent task required of the examinee. The
schema also allows for selection of an answer
(multiple-choice type questions) or for produc-
tion of an answer (completion type questions).
It was decided to use the first 12 tasks and
a multiple-choice format for this project.
The 12 tasks of the schema which were used
are:

1. Given the name of an attribute,
select an example of the attribute.

2. Given an example of an attribute,
select the name of the attribute.

3. Given the name of a concept, select
an example of the concept.

4. Given the name of a concept, select
a nonexample of the concept.

5. Given an example of a concept,
select the name of the concept.

6. Given the name of a concept, select
the relevant attribute.

1



Table I. Social Studies Concepts Categorized by urea

Geographic Region Man and Society Nlap and Globe Study

Bay
Canal
Climate

*Coastline
*Delta
*Desert
Elevation
Gecgraphy

*Gulf
HarbcA.'
Highland
Hills
Island
Isthmus
Lake
Location
Mountain
Mountain Pass
Mountain Peak
Mountain Region
Ocean Currents
Ocean Tides
Peninsula
Plain
Prairie
Precipitation
Region
Ridge

*River
*River Mouth
River Source

''Strait
Subtropical Region
Swamp
Temperature
Topography
Transitional Region

*Tributary
*Tropical Region
Valley
Waterway
Weather

Agriculture
'Airway
Basic Needs

*City
Commerce (trade)

*Countryside
"'Democracy
Economy
Educational Institution

':'Exchange
Family
Farming
Fishing

,Forestry
*Government
Industry
Institutions
International

"'Land Routes
Man
Man as a member of a

group
Man as an individual
Manufacturing
Market
Nation
Nature

*News
*Organization

President
Republic
Service Organization
Society
State
Suburban
Transportation
Urban
Village

*Waterway

Area (square miles)
Axis
Boundary
Continent

*Country
Day

*Distance
Earth

*East -West (lines of
latitude)

Equator
Globe
Gravity
Hemispheres
Legend
Map

*Map Directions
*Map Measurement
*Map Scale

Meridians
Model
Night

*North-South (lines of
longitude)

Ocean
Orientation
Parallels

*Physical Feature Map
Planet
Political Map (of nations,

countries)
Revolution
Rotation
Sea Level-Below Sea Level
Seasons
Solar System

*Symbol Map
Topographical Map (map

of land forms)

Concepts randomly selected to be tested.
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7. Given the name of a concept, select
the irrelevant attribute.

8. Given the definition of a concept,
select the name of the concept.

9. Given the name of a concept, select
the definition of the concept.

10. Given the name of a concept. select
the supraordinate concept.

11. Given the name of a concept, select
the subordinate concept.

1Z. Given the name of two concepts,
select the relationship between them.

Single- or compound-word classificatory
concepts (those that are defined by attributes)
in social studies subject matter at the fourth
grade level were identified. This task was
subdivided into four steps:

1. Identification of the major areas
within the subject matter of social
studies,

Z. Selection of three of these major
areas to be studied,

3. Identification of classificatory con-
cepts within each of these_three
major areas, and

4. Random sampling of ten concepts
from those identified for each of the
three major selected areas.

This yielded a total of 30 social studies con-
cepts to be studied by the project. A list is
given in Table 1, by area, of the concepts
identified and randomly selected for study.
The areas are Geographic Region, Man and
Society, and Map and Globe Study. A de-
scription of the procedures used to identify
these concepts can be found in "Selection
and Analysis of Social Studies Concepts for
Inclusion in Tests of Concept Attainment"
(Tabachnick, Weible, & Frayer, 1970).

The researchers of Project 101, Situa-
tional Variables and Efficiency of Concept

4

Learning. developed a system for analyzing
a concept in preparation for developing items
to measure the level of attainment of that
concept (Frayer, Fredrick, & Klausmeier, 19 91.
Since the publication of that paper they, in
cooperation with the researchers of the CAA
Project, have refined their thinking and ad-
vanced this system. The refinements are
discussed in "A Structure of Concept Attain-
ment Abilities: The Problem and Strategies
for Attacking It" (Harris. Harris, Frayer. f.
Quilling, in press). Briefly, a concept may
be described in many ways: in terms of its
criterial, relevant, and irrelevant attributes;
its examples and nonexamples; its supra-
ordinate, coordinate, and subordinate hierar-
chical relationships (theoretically determined);
and its lawful or other types of relationships
to other concepts. Knowledge of each of these
kinds of information may be tested to deter-
mine a student's level of attainment of a con-
cept. An analysis, along these lines, of each
of the 30 sampled social studies concepts
which are being studied can be found in
"Selection and Analysis of Social Studies
Concepts for Inclusion in Tests of Concept
Attainment" (Tabachnick, Weible, & Frayer,
1970).

Thus, using the analysis of a concept
as the basis for appropriate content and the
1Z tasks of the schema as the basis for ap-
propriate tasks, 1Z items were developed for
each of the 30 concepts. There was one item
for each of the 1Z tasks (except for Concept.
10 which had no Task 11), making a total of
359 social studies items which were devel-
oped for the purpose of measuring and assess-
ing concept attainment in social studies. The
development of the items, along with item and
total score statistics (for concepts and for
tasks) obtained for them for fifth grade boys
and girls, will be discussed in the following
sections.

3



Procedures

This section contains a discussion of the
item development procedures used including
initial item construction and revision of those
items based on item analysis results. Also
included is a discussion of the data collection
procedures, subjects, and treatment of the data.

Test Development

One item for each of the 12 tasks was
generated for each of the 30 selected con-
cepts, with the exception of Concept 10,
Task 11. If one looks at the tasks used to
measure understanding of the concept, it is
apparent that there can be more than one item
generated for at least some of the tasks. For
example, a Task 1 type item could be con-
structed to measure understanding of each of
many relevant attributes for most concepts.
For this project,-it was decided to construct
just one multiple-choice item for each task
for each concept. This made it necessary to
have bases for making choices when such
choices were necessary. These bases con-
sisted of principles for selecting'attributes,
relationships, incorrect choices, etc. A dis-
cussion of such bases may be found in "A
Structure of Concept Attainment Abilities: The
Problem and Strategies for Attacking It (Harris
et al., in press).

General procedures for item coixttruction
included initial item generation by a subject
matter specialist item writer; critique of the
items by a committee composed of the item
writers from each of the four subject matters
being studied (the other three are language
arts, mathematics, and science), an experi-
enced elementary school teacher specializing
in reading, and a measurement specialist; and
final critique by the subject matter principal
investigator and a measurement specialist.
Concerns in the item construction process
were readability, validity, and reliability.

Readability

It was intended that no student should be
unable to answer an item correctly simply be-
cause of inability to read the item. In writing
items, very simple language was used wherever
possible. Several pilot- studies concerned with
the readability question were conducted, and
two outside consultants expert in the testing
and measurement fields were asked to look at
a sample of the items from the point of view
of readability for fifth graders. No significant
differences were found among treatment groups;
percentage of occurrence of subjects who
could not pronounce the word and did not know
its meaning when shown the concept labels,
but. did know its meaning when the word was
pronounced, was judged to be negligible; and
the two outside consultants independently ad-
vised that there was no reading problem with
the items and that there should be no concern
about administering them in the standard way
in which the students read the items them-
selves. The conclusion drawn from the results
of the pilot studies andtthe consultants' opin-
ions was that readability of the items was not
a problem and standard administration condi-
tions would be satisfactory. For further in-
formation see Harris et al. (in press).

Validity

The content validity of each of the items
was of immediate concern during item construc-
tion; aspects of construct validity were to be
probed later using duplicate test construction,
simplex analysis, and factor analysis of the
results obtained using the content-valid items
constructed.

Content Validity. Each item was con-
structed to meet the content and task specifi-
cations set for it. The task required of the
student by each item was specified by the

5



schema adopted for use in measuring concept
attainment. The concept name was given by
the sampling process; the attributes, examples.
definition, and iblationships associated with
the concept name were defined by the prior
analysis of the concept. The content for each
item was specified in this manner. The con-
tent specifications were not as precise as the
task specifications due to the necessity of
choosing a single attribute to be tested for
example and selecting the incorrect alterna-
tives to be used in the multiple.-choice
questions. Systematic construction of alter-
nate choices was used whenever possible;
for example, for an item dealing with a path

rof.t avel, other types of travel (or examples of
them) were used as incorrect choices, e.g.
airway, waterway, land route.

To further ensure the content validity of
the items, two persons who were familiar with
the schema for testing concept attainment, but
were not involved in the item development
process, classifi4K1 five random sets of 72
items (12 items for six concepts in each set),
according to content and task. These two

persons had the analysis of the concepts
available. They were able to correctly clas-
o/ify all but a few of the items. Any questions
they had about these few items were mutually
resolved among the subject matter principal
investiigator, the measurement specialist, and
themselves.

Reliability

Developing one item for each of the 12
tasks for each of the 30 selected concepts
yields a 12 (tasks) by "0 (concepts) matrix
consisting of the score for each of the 360
items, one for each cell of the matrix, for
each individual to whom the items are admin-
istered. Thus, a completely crossed design
exists and two types of total scores can be
secured from this matrix: a total score for
each of the 30 concepts (totalled across
tasks) and a total score for each of the 12
tasks (totalled across concepts). Figure 1
is an illustration of such a matrix.

1

CONCEPTS

Area 1

1 2 10

Area 2

11 12 .20

Area 3

21 22 30

Total
Score

for Tasks

1

2

TASKS .

.
.

.

12

.

(

Total Score
for
Concepts

Fig. 1. Item matrix for each individual.
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This design offers these alternatives:
(a) use a total score of 360 items to analyze
all items again,'
each for on

'al scores,
sting of 12

items, to a -ims against;
and (c) us. -('' each for one task
and consistilif, wms, to analyze the
30 concept items against. The first alterna-
tive was rejected since it assumes neither
task nor concept variation is present. A
choice was not made between the next two
alternatives. Instead, both were done. An
importiant theoretical problem of how to item
analyze a completely crossed design like this
remairii to be solved.

Major concerns about reliability for the
test development process were that internal
consistency reliability estimates for task
scores (total of 30 items across concepts)
and concept scores (total of 12 items across
tasks) be high enough to warrant further study
using such scores. It was recognized that
there might be sole contradictions in what
was attempted. The items were constructed
to comply with the completely crossed design,'
30 concepts by 12 tasks. One major objective
of the entire project is to determine the di-
mensionality of the selected social studies
concepts and of the tasks when using social
studies content. If either or both of these are
not unidimensional, then an internal consistency
reliability estimate based upon items measur-
ing aspects from the multidimensions would
reflect this;.the more dimensions present and
the more uncorrelated they are, the lower the
internal consistency estimate. Recognizing
this, and not being able to study the dimen-
sionality of the two modes (concepts and
tasks) until after the items were developed,
'pilot studies were conducted using the items
for some of the concepts for the 12 tasks. As
will be pointed out later, evidence indicates
that sufficiently reliable scores can be ob-
tained for both task scores and concept scores.

Item Revision

If one looks at the 12 tasks for a single
concept it becomes quite apparent that there
may be a strong learning effect as one at-
tempts to answer the items. The name of the
concept appears in every item, except for the
first two which deal with an attribute of the
concept, either in the stem or as a possible
choice. This makes a random presentation of
the items desirable. Using items for six of
the mathematics concepts presented on mark
sense type cards, a study was conducted in

which one group of subjects responded to the
items arranged in the same random order (over
72 items for the six concepts) common to all
subjects. The second group of subjects re-
sponded to th, items arranged in a random
order (over items for the six concepts)
which was a unique one for each subject of
the group. No significant differences in test
scores were found between the subjects re-
ceiving a common random order and those re-
ceiving a unique random order.

Tryouts of the items for item analysis
and revision purposes were conducted using
a single ranlorn order over the items for six
concepts contained in a test booklet. This
constituted a "test'! of 72 items which could
readily be administtared in 1 hour. The tryouts
were conducted during October, 1969, and
January, 1970, with fifth grade students in the
Madison, West Allis, and Sussex, Wisconsin
school systems. Approximately 100 students
(fewer for the Madison 'sample) responded to
each "test." Madison students were given
the items for six of the concepts in October;
West Allis and Sussex students responded tc'
the items for 12 concepts each in Japuary.

The tryout data were subjected to the
Generalized Item Analysis Program (GITAP)
(Baker, 1969), the output of which provides
the proportion responding, item-criterion bi-
.serial correlation, X50 (point on the criterion
scale corresponding to the median of the item
characteristic curve), and p (the reciprocal of
the standard deviation of the item characteristic
curve which is a measure of the discriminating
power of the item) for each possible choice for
each item as well as summary descriptive sta-
tistics for the total test. It also gives tile
Hoyt reliability for the total test and the
standard error of measurement.

As discussed earlier, the design for these
social studies achievement items is one in
which the concepts and tasks are completely
crossed. Since there are no item analysis pro-
cedures available for completely crossed de-
signs, the data were analyzed in each of the
two possible wayseach item as part of the
apprOpriate concept score and as part of the
appropriate task score. This raises questions
as to the interpretation of such results. The
main referents used for interpreting the re-
sults and as a basis for making item revisions
were the results obtained from the analyses
of the concept scores. The tasks were fixed
and thus any arbitrary decisions were made in
regard to appropriate content for incorrect
choices, etc. Usual standards for item ip-
dices were not strictly adhered to, as a unique
design for item analysis was being used and



a major objective of the project is to study
the dimensionality of the concepts and of the
tasks. If high discrimination indices were
dema,nded, the dimensionality might have been
affcited by making the items more homogeneous.
Also, no attempt \vas made anipulate the
difficulty level of the items, ince another ob-
jective of the project is t,) termine if any
differential levels of difficulty, or complexity,
exist in the concepts and in the tasks. There-
fore, the item analysis results were used as a
very general guide to help in determining
whether there were "hidden" weaknesses,
clues, and/or incongruities in the items and,
in an even more general sense, to show that
what we were attempting to do was possible
sufficiently reliable concept and task scores
could be obtained when using this completely
classed design.

The revised items can be found in "Items
to Test Level of Attainment of Social Studies
Concepts by Intermediate Grade Children"
(Tabachnick, Weible, & Livermore, 1970).

Subjects

Pilot studies revealed that the concepts
selected were very difficult for fourth graders.
Thus, the decision was made to test fifth
grade students with the concepts identified
from the fourth grade textbooks. The social
studies items were administered to 196 girls
who had just completed the fifth grade during
early summer, 1970, and to 195 boys who were
jirst beginning the sixth grade during the fall
at 1970 in the public school system of Madi-
..4sra.. Wisconsin. The students were randomly

d from the population of all such girls
ar-*trom the population of all such boys. The
Me.-: -son Public School System made available
she information concerning the populations
and used their computing facilities to desig-
nate the random sample for the girls.

Initially, a random sample of 300 girls
was drawn. Letters were sent to the parents
of these students explaining the purpose and
details of the testing, and inviting their
daughter to participate in the testing program.
A.:stamped and addressed postcard was en-
closed which the parents were asked to com-
plete and return indicating whether or not they
were willing to allow their daughter to partici-
pate. One hundred and two yes responses
and 25 no responses were obtained from the
cards returned. Those parents who had not
returned the card by a specified date were
phoned. An additional 46 yes and 61 no re-
sponses were obtained by phone. Since this
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total of yes responses did not give as many
subjects as were desired, an additional sample
of 150 girls was drawn at random. From this
sample, 56 yes and 30 no responses were ob-
tained by card. Thus, of the total sample of
450 students, 203 yes and 116 no responses
were received; seven students did not com-
plete the testing, which resulted in a total of
196 girls tested. These students were paid
$7.50 for participating.

A random sample of 756 boys was drawn
and letters were sent. By mail, 420 yes and
87 no responses were obtained. Thirty-eight
of the subjects did not complete the testing,
resulting in 382 boys tested. Of this total,
195 boys completed the mathematics and so-
cial studies items; the others responded to
language arts and science items. As with the
girls, the boys who completed the testing pro-
gram were paid $7.50.

Since the participation of all students
comprising the random sample was impossible
to attain, test score and IQ data were obtained
for both the school population and those par-
ticipating students from the files of the Madi-
son Public School System for whom the infor-
mation was available. Table 2 includes the
summary statislics for the population of fifth
grade students in the public school system of
the city of Madison during the school year of
1969-70, and for the boys and the girls who
comprised the tested samples for. the socia:11
studies beans. The Lorge-Thornlike Intelli-
gence scores were obtained in the fall of _1968
when the subjects were fourth grarliPrs, and
the scores on the Iowa Tests of Basic Skills,
given in grade equivalent scores, vaere ob-
tained in the fall of 1969 when the subjects
were fifth graders.

Data were collected from the students/
using the Master Occupational Code of the
United States Bureau of the Census. These
data were tabulated and are presented in
Table 3.

Data Collection

The data for the girls were collected in
two centrally located schools, one on the
East side and one on the West side of the
city, during five 2-hour daily sessions for one
week. Subjects could choose the week and
the school in which they wanted to report for
testina. A one-week session was held at
Hawthorne School from June 22 to June 26,
and a one-week session was held at Hoyt
School from July 13 to July 17. Each 2-hour
session consisted of a 72-item "test" com-



Table 2. Test Data for Population and Samples

Test Population Boys Girls

Lorge-Thorndike Intelligence

N

Iowa Basic Skills
Vocabulary

N

Reading Comprehension

N

Language Skills
s.
N

Work-Study Skills

N

Arithmetic Skills

N1

Composite

N

106.60

2605

5.53

2520

105.95 112.02
14.74 12.15

169 191

5.60 5.75
1.39 1.34

181 187

5.44 5.43 5.84
1.60 1.46

252E- 181 187

5.24 5.07 5.74
1.43 1.29

2520 181 187

5.46

2520

5.05

2520

5.35

2520

5.50 5.70
1.31 1.13

181 187

5.08 5.24
1.04 .97

179 187

5.34 5.65
1.22 1.10

179 185

posed of maita=natics items, a 72-iterc"ttest"
composed of zcial studies items, andmn ac-
tivity break iaetween the two of approximately
1/2 hour. The social studies and the mathe-
matics items were given first on alternate days.

The data for the boys were collected in a
similar manner from mid-October to early No-
vember. Ninety of the boys who were attend-
ing Middle Sfthool for sixth grade were tested
after school for five consecutive days at
Schenk (October 19-23), Sennett (October 26-
30), and Orchard Ridge (November 2-6) schools;
those 105 elementary school boys who com-
pleted the testing were tested on three con-
secutive Saturday mornings (October 10, 17,
and 24) at Franklin, Longfellow, and Randall
schools.

The social studies items were arranged in
four 72-item and one 71-item "tests." The
order of the items was assigned randomly over
the potential 360 items. Two different random
orders were used to collect the data: one for
each school for the girls and one for each type
of school for the boys.

The items were arranged in five test book-
lets according to the random order. The stu-

dents responded to the items by marking their
chosen response directly on an answer sheet.
The answer sheets were read by machine and
the responses punched onto data cards. The
tests were given by experienced test admin-
istrators.

Treatment of the Data

The treatment of the data consisted of
two main procedures: reliability estimation
and item analysis. The data were analyzed
separately for each sex group. Hoy ". analysis
of variance reliability estimates were obtained
for each of the 30 concept score, and each or
the 12 task scores for each group studied.
Means and standard deviations for each of the
scores were also computed.

Item analyses using the GITAP program
(Baker, 196.1 were obtained for each of the
items as a part of two different scores: an
appropriate concept score and an appropriate
task score. This program provides proportion
responding, item-criterionbiserial correlation,
Xso, and 3 statistics for each choice of each

9



Table 3. Distribution of Fathers' Occupations

Occupation Boys Girls

PROFESSIONAL, TECHNICAL, AND KINDRED WORKERS
00. Accountant 2 2
01. Architect 1 1

02. Dentist - -
03. Engineer 5 8
04. Lawyer, Judge 4 3
05. Clergyman - -
06. Doctor 7 4
07. Nurse - -
08_ 'leacher, Professor 18 21
09. Other Professional 16 22

FARMER
11. Farmer

MANAGERS, OFFICIALS, PROPRIETORS, EXCEPT FARM
21. Owner of Business 2

22. Manager, Official 12 11

CLERICAL AND KINDRED WORKERS
1. Bookkeeper

32. Receptionist
39. Other Clerical and Kindred Workers 3 5

SALES WORKERS
49. .Saliesman 20 15

CRATTSNIEN, FOREMEN, AND KINDi'l 7.) WORKERS (SKILLED WORURS)
51. Clattsman, Skilled Work.,:r 31 17
52. F12E:man 2 4
53. Armed_ Services-Officer 1 1

54.1 Armed Services-Enlisted ii' 1

OPERATIVES AND KINDRED WORKEE (SEMI-SKILLED WORKERS)
61. Truck Driver 10 5
62. Operative in Factory 9
69. Other Operative and Kindred Workers 18

PRIVATE HOUSEHOLD AND SERVICE WORKERS
71 Fireman 1 3
72. Policeman 1

73. Other Protective Service Worker 1

74. Piractical Nurse, Nurse's Aide 2
75. Private Household Workers 1

79. at aer Service Workers 14 13.

81. Non-Farm Laborer
82. Farm Laborer

91. Not presently in labor force 4 8
99. Not ascertained 13 22



item. The proportion of students who respond
correctly to an item is an index of the diffi-
culty level of that item. The greater the value
of the difficulty index, the easier the item.
The biserial correlation coefficient is an in-
dex of the discriminating ability of the item
choice. For these analyses the criterion abil-
ity used was total concept or total task score.
X50 is the point on the criterion scale, given

in standard deviation units. corresponding to
the median of the item characteristic curve.
It is the point at which subjects with that
score have a 50-50 chance of choosing that
response. I is the reciprocal of the standard
deviation of the item characteristic curve at
the )(50 point. It is an index of the discrimina-
tion power of the item.
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Results and Discussion

The means, standard deviations, and Hoyt
reliability estimates obtained for the data col-
lected during summer and fall of 1970 using
the revised items are presented, separately.
for boys and girls, for total concept and total
task scores. Also included in this section
are a presentation and discussion of the item
indices obtained for the correct :-..thoice of
each item using both concept a=t: task cri-
terion scores.

Reliability Estimates and
Test Statistics

Table 4 contains the meal= :sendard
deviations, and Hoyt reliability ,mates ob-
tained for the data collected ducanc,fiummer.
and fall, 1970, using the revisen-.21t...-ms for
total concept scores. Table 5 t 'ms this
information for total task scores.,_ data
were analyzed separately. for the boys
and the 196 girls. In general,:the -ncept
scores consist of 12 items each:,.a:' the task
scores of 30 items each. ExceTnic7 to this
are given in the footnotes.

The mean scores for boys r- enerally
lower than are the mean scores-7lb.- girls. No
conclusions can be drawn from=i, however,
as the data for the girls were cr-b-t.,----ted in
early summer shortly after the school year of
their fifth grade had ended and the _data for
the boys were collected in the shortly
after the school year of their six-F grade had
begun. Thus, it cannot be determiieed what,
if any, of this difference is due::a sex dif-
ference and what is due to a time tlifference
and possible forgetting factor. Th- should also
be rioted that the scores for the =ncepts
Physical Feature Map and DeltaL,ace based
on one more item for boys than'y are for
girls; Physical Feature Map andMelta have
12 items each for boys and 11 items for girls-

The scores for tasks 4 and 7 are made up of
30 items for boys but only 29 for girls. The
standard deviaticis are cienerally bigger for
boys than they are for gists.

The reliabilit7 estimates are comparable
for boys and girls_ The reliability estimates
for the task scores are generally a few points
higher for boys than they are for girls, and
the estimates for j.ust over half of the con-
cepts are slightly highe: for boys with the
remaining ones being higher for the girls.

The reliability estimates are suff=iciently
high to warrant study of the dimensionality
of these selected social studies concepts and
the tasks when using social studies content..
This is a major objective of the CAA ProjeCt
and is the main purpose for developing these
items to measure social studies concept at-
tainment.

As was mentioned earlier, the subject
matter specialists categorized the identified
social studies concepts into three mijor areas:
Geographic Region, Man and Society, and Map
and Globe Study. This was done on a theo-
retical basis. The data could be, and were,
analyzed by area for task scores. Instead of
a single total task score consisting of the
score for that task type item for each of the
30 concepts, three different task scores were
obtainec for each of the 12 tasks, consisting
of the scores for that task type item for each
of the 10 concepts within a single area. The
mean, standard deviation, and Hoyt reliability
estitndte for each of these 36 scores, 3 areas
by 12 tasks, were obtained. Table 6 contains
the reliability estimates obtained for task
scores by area and for the total across all 30
of the concepts. Spearman-Brown estimates
for tripled test lengths (some are given at
the bottom of Table 6 for comparison purposes)
indicate that the area distinctions are not im-
portant ones; the reliability estimates for the
total task scores are about what would be



Table 4. Means, Standard Deviations, and Reliability Estimates for
Social Studies Concept Scores: Boys and Girlsa

Concept
Mean Standard Deviation Hoyt Reliability

Boysb Girlsb Boys Girls Boys Girls

1 8.71 9.22 2.53 2.34 .72 .70
2 6.93 5.97t 2.71 2.55 .71 .68
3 8.18 9.16 2.09 1.76 .54 .,18
4 8.49 8.36 2.2S .63 .61
5 8.93 9.99 2.28 i .97 .65 .65
6 8.31 9.01 2.54 2.30 .69 .70
7 6.80 6.74 2.47 2.55 .62 .66

7.60 7.95 2.72 2.55 .71 .70
4.-... 7.80 8.29 2.86- 2.60 .75 .70

.I0 7.71t 7.85t 2.55 2.39 .73 .72
11 8.45 ',).43 2.59 2.21' .69 .66
1.2 8.41 ,..42 2.54 1.88 .70 .53

Jaz 8.32 -.97 2.62 1.95 .72 .65
4:21 6 ()4 7.46 2.72 2.72 .67 .70
1E5 7.61- 3.85 2.73 2.54 .70 .74
LE:, 6.93 -.98 2.91 2.41 .74 .68
IT 8.19 5.97 2..68 2.36 .73 .69
18 7.36 8.40 2.68 2.14 .71 .61
19 8.33 9.70 2.71 2.33 .73 .74
20 8.29 9.14 2.47 2.29 .67 .70
21 6.82 7.t04 2.39 2.27 .59 .59
22 8.07 9.21 2.57 2.39 .68 .71
23 7.21 8...02 2.92 2.90 .74 .76
2 21. 8.82 9..73 2.13 1.62 .62 .51
.25 6.49 7:20 2.12 2.09 .48 .56
26 6.20 7..1:6 2.43. 2.23 .57 ..54
27 6.77 7:32 2.44 2.44 .59 .64
28 6.63 73'0 2.37 2.39 .60 .65
29 6.28 6.-51- 2.80 2.52 .72 .70
3.0 7.04 8J6 .2.50 2.13 .65 .60

a
Scores consist of 12 itemsrach except those marked by t which have 11 items each.

bN = 195
cN = 196



Table 5. Means, Standard Deviations, a.nd Reliability Estimates for
Social Studies Task Scores: Boys and Girlsa

Number
Mean Standard Deviation Hoyt Reliability

Boysb Girlsc Boys Girls Boys

1 22.54 ?.: In '1 4.29 .::,4 .61
2 i . ,(1 23.1 t, 1).33 4.46 .83 .80
3 22.14 24.28 5.41 4.43 .84 .81
4 22.32 23.031 4.76 3.82 .81 .77
5 21.30 22.54 5.63 5.15 .85 .84
6 16.55 15.15 5.90 5.35 .82 .80
7 14.24 14.63t 5.60 4.78 .80 .74
8 19.29 22.14 6.55 5.67 .88 .86
9 18.61 21.34 6.44 5.71 .87 .86

10 19.25 21.90 5.49 5.26 .82 .84
11 17.04t 18.29t 4.99 4.52 .78 .76
12 13.71 15.58 5.98 5.69 .83 .82

a
Scores consist of 30 items each except those marked by t which have 79 items each.

bN
= L95

cN = 196

Key for Tasks:

1 Given name of attribute, select example.
2 Given example of attribute, select name.
3 Given name of concept, select example.
4 Given name of concept, select nonexample.
5 Given example of concept, select name.
6 Given concept, select relevant attribute.
7 Given concept, select irrelevant attribute.
8 Given definition of concept, select name.
9 Given name of concept, select definition.

10 Given concept, select supraordinate concept.
11 Given concept, select subordinate concept.
12 Given two concepts, select relationship.

15



Table 6. Reliability Estir:
Total for Girls

s for Task Scores by A:,

Area
Geographic Man and

Task Regions Societya
Man and

Globe Studya Total°

1 .66 .59 .81
2 .51E .56 .62 .80
3 .64 .58 .81
4 .471 .60 .53 .77t
5 .63 .63 .68 .84
6 .63 .62 .46 .80
7 .60 .54 .36t .74t
8 .7 .63 .70 .86
9 .68 .69 .66 .86

10 .64 .75 .60 .84
11 .53t .62 .40 .76t
12 .63 .58 .56 .81

aScores consist of 10 items each except those marked by 1.
which have 9 items each.

b Scores consist of 30 items each except those marked by t
which have 29 items each.

For comparison, these are the
tripled test length:

Original Estimated

.40 .67

.50 .75

.60 .82

.65 .85
.70 .88

expected from tripling the length of the test
when the single area reliability estimates are
of the magnitude that were obtained. Also,
preliminary factor results indicate that the
area distinctions are not important ones. The
factor analyses of these data will be reported
in a later paper.

Item Indices

Table 7 =stains the item indices ob-
tained, separately for boys and girls., based
on both concept and task criterion scores._
The indices included are proportion correct
(this frequently is called difficulty or P), item-
criterion bisprli*1 correlation, X50 , and p . rafey
are given for 'bra correct choice only. TheIey
for the concept- is given 'in Appendix A:anti
the key -fibrthe tasks is given in Table 5. ale
item number has no special meaning; it is a

16

Spearman-Brown estimates for

coding number and was included in the table
as an organizational aid. Note that proportion
correct is the same whether analyzed using
the conceptscriterion score or the task criterion
score; hence, there is only one column each
for boys and girls. The other item indices
differ according to criterion score used. When
a.s item was missing from the data collected,
the appopriate row was left blank except for
the identifying numbers. This is the case for
Item 119 for Concept 10, Task 11. Two items,
Nos. 16 and 343, were missing from the data
collected for the girls but were available for
the boys; in this case only the columns for
the'girls are blank. There are a few instances
where there is a blank in an X50 column. If (3
is very low, the X50 becomes meaningless;
thus, X50 is not included if the p value is less
than .05. There are two items, Nos. 52 ..and
145, for which the X50 and p columns for girls'
concept scores are blank. The biserial



Table 7. item Indices Based on Concept and Task Criterion Scores

Con-
cept

1

3

aNi

4

0

Task Item

Proportion

correct

Biserial

Correlation X;,) Beta

Boysa Girls° Boys Girls Boys Girls

C TBoys Girls C T C T C T C T C T

1 1 .83 .77 .60 .38 .71 .52 -1.60 -2.47 -1.04 -1.43 .74 .42 1.01 .61

2 2 .81 .85 .56 .62 .54 .54 -,L,=4 -1.42 -1.93 -1.93 .69 .79 .64 .65
3 3 .90 .96 .64 .70 .71 .71 -7,11_Y.' -1.84 -2.55 -2.51 .83 .99 1.00 1.03
4 4 .95 .97 .55 .67 .23 .aY -2.53 -8.13 -6.38 .66 .89 .24 .31

5 5 .78 .77 .82 .67 .77 .71= ,---,- -1.16 - .94 .95 1.45 .90 1.19 1.18
6 6 .52 .57 .71 .58 .63 0 .10 - .29 .35 1.01_72 .81 .59

7 7 .65 .69 .75 .67 .72 .6 - .58 - .70 .84 1.12 .89 1.04 .75
8 8 .68 .65 .67 .57 .77 .6-4 - .80 - .51 - .61 .90 .70 1.19 .84

9 9 .64 .80 .81 .74 .86 .80 - .47 - .99 -1.06 1.36 1.09 1.65 1.32
10 10 .77 .89 .66 .61 .66 .6-4 -1-11 -1.22 -1.84 -1.89 .87 .76 .88 .84
11 11 .68 .72 .69 .62 .75 .70 .74 - .77 .82 .94 .80 1.14 .99
12 12 .50 .57 .64 .57 .72 .65 .01 .01 - .25 .27 .84 .69 1.03 .87

1 13 .52 .60 .76 .64 .51 .47 - .06 - .07 - .48 .52 1.16 .83 .60 .53
2 14 .69 .73 .55 .55 .58 .37 .91 - .91 -1.06 -1.66 .67 .66 .71 -.27
3 15 .77 .73 .58 .52 .71 .52 -1_30 -1.45 - .89 -1.22 .71 .61 1.00 .60
4 16

5 17 .64 .54 .73 .65 .79 .38 .47 - .54 - .13 .18 1.07 .85 1.27 .72
6 18 .70 .63 .66 .57 .67 .55 -.81 - .93 - .51 .61 .87 .69 .90 .66
7 19 .42 .44 .59 .57 .57 .44 .34 .35 .25 .32 .74 .70 .70 .49
8 20 .57 .64 .72 .68 .69 -80 .26 - .28 - .53 - .46 1.03 .93 .96 1.31
9 21 .61 .59 .66 .37 .59 -59 .40 - .72 .40 - .39 .89 .40 .73 .73

10 22 .57 .42 .62 .39 .77 -33 .30 - .48 .27 .39 .79 .43 1.20 .62
11 23 .14 .18 .38 .30 .20 .13, 2.90 3.66 4.62 7.15 .40 .31 .20 .13
12 24 .48 .46 .66 .60 .72 .66 -09 .10 .14 .16 .88 .75 1.03 .88

1 25 .80 .88 .66 .55 .56 .49 -1.27 -1.52 -2.09 -2.37 .88 .66 .67 .56
2 26 .70 .73 .61 .65 .67 .66 .85 .79 - .91 - .93 .76 .86 .91 .87
3 27 .80 .90 .63 .44 .41 .22 -1,35 -1.93 -3.08 -5.67 .80 .48 .45 .23
4 28 .96 .97 .41 .51 .68 -3.55 -2.89 -3.20 .46 .59 .92 .77
5 29 .91 .97 .56 .44 .48 .24, -3.10 -4.07 -7.02 .68 .49 .55 .29
6 30 .48 .64 ,53 .48 .60 .34 .09 - .61 -1.06 .62 .55 .76 .37
7 31 .41 .40 .58 .53 .74 .50 la .46 .35 .52 .71 .62 1.10 .57
8 32 .75 .91 .55 .66 _73 .58 -L26 -1.05 -1.86 -2.36 .65 .87 1.07 .71
9 33 .67 .84 .77 .74 .72 .67 - _58 - .60 -1.36 -1.47 1.20 1.12 1.04 .90

10 34 .77 .86 .60 .48 .60 .66 -1.57 -1.82 -1.65 .75 .55 .75 .88
11 35 .58 .67 .48 .38 .48 .34 .42 - .53 - .94 -1.32 .55 .41 .55 .36
12 36 .34 .38 .35 .26 .42 .16 ,..1.14 1.58 .72 1.83 :38 .26 .46 .17

1 37 .93 .94 .70 .66 .64 -2.08 -2.21 -2.49 -2.38 .99 .88 .83 .90
2 38 .89 .94 .56 .57 .45 --2.20 -2.18 -3.44 -3.90 .68 .69 .50 .43
3 39 .91 .84 .73 .75 .73 -61 -1.81 -1.77 -1.31 -1.63 1.07 1.13 1.18 .78
4 40 .89 .93 .57 .62 .65 .65 -2.11 -1.96 -2.33 -2.32 .70 .79 .85 .85
5 41 .56 .51 .56 .47 .49 .42 .29 .34 - .03 - .03 .67 .53 .58 .47
6 42 .60 .67 .61 .52 .63 .52 .41 .49 - .72 - .86 .78 .61 .80 .62
7 43 .58 .64 .54 .54 .67 .70 .37 .37 - .52 .50 .65 .64 .91 .99
8 44 .52 .54 .62 .56 .53 .46 .07 - .08 - .19 .22 .78 .67 .62 .51
9 45 .64 .56 .60 .51 .68 .55 - .60 - _70 - .23 - .28 .75 .60 .92 .66

10 46 .74 .86 .67 .54 .78 .6L - .98 -1_22 -1.40 -1.78 .90 .64 1.25 .78
11 47 .72 .37 .73 .69 .52 .4a -.79 .83 .65 .80 1.08 .96 .61 .47
12 48 .51 .55 .59 .54 .66 .49 -.05 .06 - .19 .26 .73 .65 .89 .56

(continued)
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Table 7 (continued)

Con-
cept

5

6

7

8

ro

can

18

Task Item

Proportion

Correct

Biserial

Correlation XSC Beta
Bovsa Girlsb Boys Boys Girls

Boys Girls C T C T C T C T C T

1 49 .78 .84 .41 .38 .56 .50 -1.94 -2.05 -1-.74 -1.98 .45 .42 .68 .57
2 50 .78 .87 .63 .67 .84 .67 -1.23 -1.16 -1.32 -1.66 .81 .89 1.56 .91
3 51 .86 .92 .60 .56 .59 .62 -1.79 -1.91 -2.41 -2.31 .74 .67 .73 .79
4 52 .97 .98 .70 .57 L21 .79 -2.73 -3.42 -2.59 .98 .69 1.29
5 53 .90 .94 .56 .47 .68 .70 -2.33 -2.73 -2.26 -2.21 .67 .54 .93 .98
6 54 .48 .63 .69 .63 .66 .65 .08 .09 .51 - .52 .94 .81 .88 .86
7 55 .64 .73 .64 .59 .61 .60 - .57 .61 -1.00 -1.02 .83 .74 .78 .75
8 56 .71 .86 .69 .58 .83 .80 - .80 - .95 -1.31 -1.36 .94 .70 1.50 1.33
9 57 .70 .84 .71 .62 .55 .57 - .75 .86 -1.77 -1.72 1.02 .79 .66 .70

10 58 .77 .89 .73 ,64 .85 .84 -1.03 -1.18 -1.42 -1.45 1.07 .83 1.63 1.53
11 59 .73 .67 .67 .52 .71 .62 - .94 -1.21 .61 - .70 .89 .60 1.01 .79
12 60 .59 .83 .67 .53 .86 .71 .36 .45 -1.10 -1.32 .91 .63 1.65 1.01

1 61 .67 .79 .73 .77 .72 .70 - .59 .56 -1.10 -1.14 1.07 1.21 1.04 .97
2 62 .75 .86 .55 .42 .78 .70 -1.23 :1.62 -1.39 -1.55 .67 .47 1.26 .99
3 63 .83 .88 .58 .63 .58 .58 -1.65 -1.52 -2.05 -2.06 .71 .81, .71 .70
4 64 .84 .95 .50 .41 .47 .39 -1.96 -2.36 -3.71 -4.52 .58 .45 .53 .42
5 65 .84 .87 .64 .55 .78 .54 -1.56 -1.80 -1.42 -2.05 .83 .67 1.26 .65
6 66 .43 .38 .50 .48 .60 .54 .35 .37 .52 .58 .57 .54 .75 .63
7 67 .55 .46 .68 .52 .53 .36 - .20 .26 .17 .93 .61 .63 .39
8 68 .75 .71 .57 .47 .74 .6i -1.16 -1.43 .77 - .88 .71 .53 1.08 .83
9 69 .67 .83 .76 .68 .73 .70 - .56 - .64 -1.31 -1.37 1.18 .92 1.08 .99

10 70 .69 .86 .63 .57 - .80 .88 -1.31 -1.30 .80 .70 1.52 1.54
11 71 .78 .78 .74 .67 .88 .76 -1.00 -1.15 .88 -1.02 1.10 .91 1.83 1.17
12 72 .51 .67 .73 .72 .72 .60 - .04 - .04 .62 - .75 1.06 1.03 1.04 .75

1 73 .48 .42 .61 .39 .64 .43 .10 .15 .32 .48 .76 .43 .83 .47
2 74 .28 .21 .40 .22 .27 .32 1.44 2.65 2.98 2.45 .44 .22 .28 .34
3 75 .87 .92 .48 .66 .55 .70 -2.34 -1.72 -2.62 -2.05 .55 .88 .65 .98
4 76 .84 .81 .51 .55 .45 .64 -1.95 -1.82 -1.90 -1.34 .59 .66 .51 .84
5 77 .65 .59 .56 .43 .59 .42 - .69 - .91 - .40 - .55 .68 .47 .72 .47
6 78 .57 .64 .62 .59 .76 .54 - .28 .29 .48 - .68 .79 .73 1.16 .63
7 79 .44 .47 .50 .41 .53 .45 .30 .36 .14 .17 .57 .45 .63 .50
8 80 .62 .55 ".65 .35 .78 .53 .45 .85 .15 - .22 .85 .37 1.24 .62
9 81 .62 .63 .77 .59 .79 .47 - .38 .50 - .41 .69 1.23 .73 1.31 .53

10 82 .43 .53 .34 .33 .44 .34 .54 .57 -'.15 .19 .37 .35 .49 .36
11 83 .52 .43 .66 .54 .62 .49 - .09 - .11 .29 .37 .88 .64 .79 .56
12 84 .48 .55 .66 .53 .66 .48 .07 .08 .19 - .27 .89 .63 .88 .55

1 85 .78 .84 .52 .54 .60 .56 -1.52 -1.46 -1.63 -1.70 .60 .64 .76 .71
2 86 .78 .76 .64 .58 .51 .58 -1.20 -1.32 -1.48 -1.30 .84 .72 .60 .71
3 87 .84 .87 .67 .69 .65 .39 -1.50 -1.45 -1.73 -2.95 .89 .94 .88 .42
4 88 .80 .89 .68 .57 .47 .40 -1.23 -1.49 -2.58 -3.01 .94 .69 .53 .44
5 89 .65 .57 .75 .71 .77 .62 - .50 .53 .22 - .27 1.14 1.00 1.22 .80
6 90 .59 .59 .43 .35 .52 .54 - .56 .69 .42 - .40 .48 .37 .61 .65
7 91 .45 .49 .64 .60 .54 .47 .21 .23 .05 .05 .84 .75 .65 .53
8 92 .67 .67 .81 .57 .74 .42 - .53 - .75 .61 -1.06 1.40 .70 1.09 .47
9 93 .57 .68 .68 .51 .83 .74 .26 - .34 .56 .63 .94 .59 1.46 1.10
10 94 .62 .78 .68 .53 .65 .54 - .45 .58 -1.16 -1.40 .92 .62 .86 .64
11 95 .41 .38 .61 .59 .63 .54 .40 .41 .48 .55 .76 .72 .80 .65
12 96 .45 .43 .64 .58 .75 .66 .21 .23 .24 .27 .84 .72 1.12 .87

(continued)



Table 7 (continued)

Con-
cept

10

<C"

Task Item

Proportion

Correct

Biserial

Correlation X S 0 Beta
Bovsa C.;iTITps Boys Girls Boys Girls

Boys Girls C T C T C T C T C T C T

1 97 .87 .86 .40 .51 .53 .46 -2.83 -2.24 -2.00 -2.32 .44 .59 .63 .52
2 93 .52 .66 .33 .26 .40 .38 - .17 - .23 -1.06 -1.10 .35 .27 .44 .42
3 99 .75 .77 .68 .59 .66 .54 - .98 -1.13 -1.10 -1.35 .93 .74 .87 .63
4 100 .64 .73 .68 .51 .69 .63 - .51 .69 - .89 - .97 .92 .59 .94 .81
5 101 .81 .87 .74 .75 .77 .67 -1.16 -1.15 -1.44 -1.67 1.11 1.12 1.22 .90
6 102 .59 .59 .75 .64 .72 .60 - .32 .37 .30 - .37 1.15 .84 1.05 .74
7 103 .53 .58 .66 .63 .55 .57 - .11 - .11 .38 - .36 .88 .80 .65 .69
8 104 .67 .67 .74 .68 .70 .50 - .60 - .65 - .62 - .87 1.11 .93 .99 .58
9 105 .65 .68 .81 .73 .79 .60 - .46 - .51 - .59 - .77 1.41 1.06 1.30 .75

10 106 .64 .70 .77 .65 .66 .59 - .47 - .55 - .81 - .91 1.19. .86 .89 .74
11 107 .65 .71 .79 .67 .77 .62 - .47 - .56 - .72 - .88 1.29 .90 1.19 .80
12 108 .49 .48 .62 .63 .49 .34 .05 .05 .10 .15 .80 .81 %56 .36

1 109 .84 .85 .77 .73 .52 .45 -1.30 -1.37 -2.00 -2.34 1.21 1.07 .61 .50
2 110 .83 .94 .69 .70 .40 .60 -1.39 -1.36 -3.94 -2.63 .95 .99 .44 .76
3 111 .76 .81 .76 .68 .87 .79 - .93 -1.03 -1.01 -1.12 1.16 .94 1.78 1.29
4 112 .82 .82 .81- .69 .77 .66 -1.11 -1.30 -1.17 -1.37 1.38 .96 1.20 .88
5 113 .71 .75 .84 .79 .83 .79 - .65 - .69 .91 - .96 1.54 1.28 1.49 1.30
6 114 .61 .61 .63 .61 .76 .59 - .42 - .44 .37 .48 .81 .76 1.17 .74
7 115 .49 .37 .44 .35 .53 .39 .04 .06. .64 .88 .49 .37 .63 .42
8 116 .72 .79 .65 .68 .80 .79 - .91 .87 -1.01 -1.02 .85 .93 1.34 1.29
9 117 .58 .48 .77 .66 .68 .52 - .26 - .31 .06 .07 1.21 .87 .92 .60

10 118 .76 .74 .83 .72 .77 .75 - .84 .99 .86 - .88 1.51 1.03 1.20 1.12
11 119

12 120 .59 .65 .63 .56 .76 .61 - .38 - .43 .50 .62 .80 .68 1.16 .77

1 121 .84 .96 .79 .65 .86 .99 -1.26 -1.53 -2.03 -1.75 1.29 .86 1.66 .75
2 122 .71 .85 .55 .50 .74 .68 -1.02 -1.13 -1.38 -1.51 .66 .57 1.11 .92
3 123 .62 .68 .53 .53 .65 .66 - .58 .58 .71 - .70 .62 .63 .86 .87
4 124 .66 .78 .64 .56 .61 .58 - .63 - .72 -1.24 -1.31 .83 .67 .77 .71
5 125 .73 .67 .69 .64 .71 .67 - .91 - .98 .61 - .65 ..95 .83 1.02 .89
6 126 .66 .84 .62 .56 .57 .36 - .65 - .72 -1.76 -2.76 .78 .68 .69 .39
7 127 .64 .64 .59 .58 52 .42 - .61 - .62 .68 - .85 .73 .72 .60 .46
8 12$ . 80 .88 .71 .67 .80 .82 -1.19 -1.26 -1.45 -1.42 1.00 .90 1.34 1.42
9 129 .73 .79 .73 .62 .79 .63 - .83 .98 -1.02 -1.29 1.07 .79 1.31 .80
10 130 .73 .82 .67 .56 .79 .69 - .92 -1.11 -1.13 -1.30 .91 .68 1.32 .97
11 131 .75 .89 .53 .37 .55 .58 -1.27 -1.79 -2.25 -2.14 .62 .40 .66 .71
12 132 .57 .65 .67 .55 .63 .50 - .28 .34 - .60 - .76 .90 .66 .81 .57

1 133 .93 .98 .65 .68 .35 .18 -2.27 -2.14 -5.56 -11.13 .84 .94 .40 .19
2 134 .87 .95 .68 .60 .75 .67 -1.63 -1.86 -2.24 -2.52 .93 .75 1.15 .90
3 135 .74 .92 .84 .83 .70 .51 - .78 - .79 -2.00 -2.71 1.53 1.49 .97 .60
4 136 .79 .87 .69 .53 .77 .68 -1.16 -1.51 -1.47 -1.66 .96 .63 1.22 .94
5 137 .83 .85 .60 .69 .74 .80 -1.55 -1.36 -1.41 -1.31 .76 .95 1.10 1.33
6 138 .61 .69 .55 .51 .61 .55 - .49 - .53 - .81 - .90 .65 .59 .77 .65
7 139 .58 .62 .55 .41 .41 .41 - .36 - .49 - .77 - .77 .67 .45 .45 .45
8 140 .61 .73 .68 .66 .67 .55 - .41 .43 - .91 -1.11 .93 .87 .91 .66
9 141 .55 .64 .68 .66 .61 .56 - .20 - .21 - .58 - .63 .93 .87 .76 .68
10 142 .66 .78 .74 .56 .72 .66 - .56 - .75 -1.05 -1.15 1.10 .67 1.04 .88
11 143. .74 .82 .49 .38 .47 .41 -1.33 -1.74 -1.94 -2.24 .56 .41 .54 .45
12 144 .50 .57 .69 .63 .47 .28 .01 .01 - .36 - .60 .96 .81 .53 .29

(continued)
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Table 7 (continued)

Con-
cept

13

14

15

16

20

Task Item

Proportion

Correct

Biserial

Correlation X50 Beta

govsaCT Girtsb Boys Girls Boys Girls

Boys Girls CT C T C T C T

1 145 .72 .87 .82 .75 1.01 .84 .72 - .79 -1.35 1.44 1.14 1.57

2 146 .79 .94 .65 .65 .67 .62 -1.26 -1.27 -2.39 -2.54 .86 .85 .89 .80

3 147 .89 .96 .68 .68 .62 .50 -1.81 -1.82 -2.80 -3.46 .94 .93 .79 .58

4 148 .87 .93 .62 .62 .89 .62 -1.79 -1.80 -1.70 -2.44 .79 .78 '1.93 .78

5 149 .89 .94 .62 .49 .73 .61 -1.99 -2.53 -2.16 -2.59 .79 .56 1.08 .77

6 150 .62 .74 .69 .54 .71 .60 - .42 - .54 - .93 -1.09 .96 .64 1.00 .76

7 151 .56 .71 .79 .65 .62 .64 - .19 - .23 .91 - .89 1.30 .85 .79 ..83

8 152 .64 .86 .55 .49 .31 .12 .64 - .71 -3.49 -9.25 .65 .56 .33 .12

9 153 .56 .66 .61 .57 .61 .56 - .26 - .28 - .69 - .75 .78 .69 .77 .67

10 154 .42 .63 .68 .57 .77 .62 .29 .35 .44 - .54 .94 .70 1.19 .80

11 155 .63 .86 .71 .54 .73 .40 - .47 - .62 -1.50 -2.74 1.00 .64 1.07 .43

12 156 .73 .84 .64 .49 .92 .66 - .94 -1.23 -1.08 -1.52 .84 .57 2.41 .88

1 157 .56 .73 .65 .60 .66 .71 .25 - .27 .92 .86 .86 .76 .89 1.02
2 158 .58 .67 .69 .62 .76 .62 - .29 - .32 .57 - .71 .94 .78 1.18 .78
3 159 .62 .69 .62 .42 .74 .66 - .49 - .74 - .66 - .75 .80 .46 1.13 .87
4 160 .52 .64 .49 .45 .54 .47 .12 - .13 - .66 - .75 .56 .50 .64 .53
5 161 .73 .73 .60 .41 .65 .56 -1.01 -1.47 - .96 -1.13 .75 .45 .86 .67

6 162 .50 .56 .49 .33 .52 .40 .01 .02 - .27 - .35 .56 .35 .61 .43

7 163 .39 .39 .47 .24 .21 .11 .60 1.15 1.35 2.56 .53 .25 .22 .11

8 164 .56 .64 .71 .64 .71 .55 - .23 - .25 - .51 - .67 1.02 .83 1.02 .66

9 165 .55 .69 .65 .62 .74 .63 - .19 - .20 .66 - .79 .86 .80 1.11 .80

10 166 .77 .84 .57 .57 .85 .76 -1.32 -1.32 -1.18 -1.31 .70 .69 1.60 1.18

11 167 .43 .45 .68 .56 .63 .59 .26 .31 .18 .20 .92 .68 .82 .73

12 168 .42 .43 .51 .37 .66 .57 .42 .58 .27 .32 .59 .40 .88 .69

169 .58 .79 .71 .64 .67 . 68 - .28 - .31 -1.17 -1.16 1.02 .83 .91 .93

170 .64 .64 .57 .51 .68 . 71 .63 - .71 - .54 - .51 .69 .59 .93 1.02

3 171 .66 .87 .59 .59 .80 . 67 - .69 - .68 -1.42 -1.70 .72 .73 1.35 .90
4 172 .63 .72 .66 .58 .67 . 67 - .48 - .56 - .88 - .89 .88 .71 .91 .91

.5 173 .56 .64 .69 .53 .72 . 57 - .24 - .30 - .49 - .62 .94 .63, 1.03 .69
6 174 .58 .67 .51 .44 .64 . 60 - .39 - .45 - .70 - .75 .59 .491 .83 .75

175 .56 .62 .43 .50 .74 . 62 - .37 - .33 - .40 - .48 .48 .57 1.11 .80
8 176 .74 .89 .83 .82 .77 . 72 - .77 - .78 -1.58 -1.69 1.46 1.42 1.20 1.03

9 177 .71 .88 .63 .65 .93 . 87 - .89 - .87 -1.28 -1.37 .81 .85 2.44 1.73
10 178 .70 .81 .76 .62 .88 . 78 - .68 - .84 -1.00 -1.13 1.16 .78 1.87 1.26
11 179 .84 .90 .73 .65 .68 . 55 -1.36 -1.54 -1.87 -2.31 1.08 .86 .92 .66
12 180 .41 .42 .51 .44 .54 . 48 .45 .52 .38 .43 .59 .49 .64 .54

1 181 .72 .72 .71 .73 .66 .59 - .84 - .81 - .90 -1.02 1.00 1.07 .88 .72

2 182 .67 .74 .58 .56 .51 .35 - :75 .78 -1.30 -1.87 .71 .67 .59 .38
3 183 .49 .27 .73 .63 .76 .66 .03 .03 - .24 .27 1.08 .80 1.18 .88
4 184 .34 .28 .45 .42 .48 .45 .90 .96 1.21 1.29 .50 .46 .55 .50
5 185 .61 .76 .56 .56 .60 .52 - .48 - .47 -1.18 -1.37 .67 .68 .75 .60
6 186 .57 .77 .68 .57 .68 .63 - .26 - .31 -1.08 -1.18 .92 .69 .94 .81

7 187 .29 .24 .62 .42 .37 .31 .91 1.33 1.90 2.31 .78 .46 .40 .32
8 188 .55 .68 .75 .63 .77 .74 - .18 - .22 - .62 - .67 1.14 .80 1.22 1.01
9 189 .56 .71 .79 .72 .73 .71 - .21 - .22 - .78 - .79 1.27 1.04 1.06 1.02

10 190 .79 .90 .69 .65 .85 .84 -1.20 -1.26 -1.54 -1.55 .95 .87 1.59 1.53
11 191 .74 .90 .66 .61 .72 .69 .99 -1.08 -1.76 -1.85 .87 .76 1.04 .95
12 192 .58 .69 .74 .66 .72 .49 - .29 - .33 .71 -1.03 1.11 .87 1.03 .57

(continued)
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Table 7 (continued)

Con-
cept

17

18

19

20

ro

ro

Task Item

Proportion

Correct

Biserial

CA-relation xso Beta

Boysa Girlsb Bovs Girls Boys Girls
Boys Girls CT CT C T CT C T

1 193 .72 .79 .57 .49 .69 .66 -1.03 -1.20 -1.15 -1.19 .70 .56 .94 .89
2 194 .77 .83 .69 .68 .58 .58 -1.07 -1.08 -1.65 -1.65 .95 .93 .72 .72
3 195 .74 .81 .59 .63 .80 .67 -1.09 -1.01 -1.08 -1.30 .72 .82 1.34 .89
4 196 .82 .88 .72 .60 .78 .73 -1.27 -1.53 -1.49 -1.59 1.04 .75 1.25 1.07
5 197 .42 .41 .48 .29 .42 .33 .44 .74 .52 .67 .55 .30 .46 .35
6 198 .59 .72 .85 .69 .72 .54 - .28 - .35 .81 -1.08 1.64 .97 1.04 .63
7 199 .53 .59 .65 .55 .65 .61 - .13 .15 - .36 - .39 .85 .65 .86 .78
8 200 .75 .85 .77 .76 .66 .72 .87 - .88 -1.57 -1.45 1.21 1.17 .89 1.04
9 201 .73 .74 .66 .55 .64 .53 - .95 -1.13 -1.00 -1.22 .87 .66 .84 .62

10 202 .81 .88 .81 .58 .78 .74 -1.07 -1.49 -1.52 -1.61 1.36 ,71 1.26 1.09
11 203 .81 .80 .66 .58 .92 .76 -1.33 -1.51 - .92 -1.11 .89 .72 2.34 1.18
12 204 .50 .67 .63 .51 .53 .38 .01 .01 .82 -1.13 .80 .59 .62 .42

1 205 .48 .61 .55 .38 .65 .61 .11 .15 - .42 - .44 .65 .41 .86 .77
2 206 .83 .93 .72 .77 .36 .46 -1.30 -1.21 -4.06 -3.16 1.05 1.21 .39 .52
3 207 .56 .70 .66 .57 .53 .46 - .25 .28 .98 -1.14 .87 .69 .63 .52
4 208 .25 .17 .40 .31 .63 .50 1.72 2.21 1.52 1.92 .44 .33 .81 .58
5 209 .72 .89 .66 .68 .70 .62 .88 .85 -1.74 -1.97 .87 .92 .97 .78
6 210 .64 .69 .75 .66 .71 .54 - .48 - .55 - .71 - .93 1.14 .87 1.02 .65
7 211 .47 .49 .48 .50 .46 .35 .18 .17 .06 .07 .54 .58 .52 .38

/3 212 .69 .81 .80 .72 .77 .79 - .63 - .70 -1.13 -1.09 1.32 1.03 1.19 1.30
9 213 .81 .86 .64 .53 .81 .65 -1.37 -1.65 -1.33 -1.64 .84 .63 1.36 .86

10 214 .77 .90 .72 .62 .68 .71 -1.04 -1.22 -1.92 -1.82 1.05 .79 .92 1.02
11 215 .70 .77 .76 .51 .64 .62 --.68 - .90 -1.15 -1.20 1.16 .70 .84 .78
12 216 .45 .59 .63 .56 .58 .21 .23 - .42 .40 .82 .73 .68 .71

1 217 .75 .91 .61 .47 .96 .62 -1.12 -1.46 -1.42 -2.21 .77 .53 3.29 .78
2 218 .74 .72 .61 .51 .68 .54 -1.08 -1.28 - .85 -1.08 .77 .60 .93 .64
3 219 .71 .83 .66 .60 .79 .65 - .85 .94 -1.18 -1.45 .89 .75 1.31 .85
4 220 .71 .78 .70 .52 .87 .61 - .80 -1.07 - .87 -1.24 .99 .61 1.77 .77
5 221 .73 .85 .70 .61 .76 .77 - .87 - .99 -1.37 -1.35 .98 .78 1.18 1.22
6 222 .62 .78 .80 .68 .87 .77 - .38 - .45 - .89 -1.01 1.34 .93 1.76 1.21
7 223 .55 .76 .68 .61 .72 .50 - .18 .20 .95 -1.37 .92 .78 1.05 .88
8 224 .79 .93 .65 .58 1.01 .74 -1.25 -1.40 .00 -2.03 .85 .70 .00 1.10
9 225 .75 .89 .80 .77 .66 .52 .84 - .87 -1.84 -2.33 1.32 1.21 .88 .61
10 226 .72 .84 .62 .56 .72 .66 - .95 -1.06 -1.37 -1.50 .79 .68 1.03 .87
11 227 .80 .85 .80 .70 .69 .68 -1.05 -1.21 -1.52 -1.53 1.35 .97 .95 .94
12 228 .45 .57 .41 .36 .56 .52 .33 .36 - .32 .35 .45 .38 .67 .61

1 229 .86 .91 .60 .58 .73 .71 -1.81 -1.86 -1.87 -1.93 .75 .72 1.06 1.00
2 230 .81 .88 .72 .66 .90 .58 -1.20 -1.31 -1.30 -2.01 1.03 .87 2.01 .71
3. 231 .67 .82 .56 .41 .84 .74 - .77 -1.05 -1.07 -1.22 .68 .45 1.55 1.11
4 232 .72 .82 .69 .62 .58 .67 - .84 .93 -1.55 -1.35 .95 .79 .71 .90
5 233 ,80 .88 .55 .57 .77 .71 -1.52 -1.48 -1.50 -1.65 .66 .69 1.22 1.00
6 234 .59 .65 .77 .62 .58 .42 .29 .37 - .67 - .94 1.21 .78 .72 .46
7 235 .52 .51 .69 .61 .69 .66 .08 - .10 - .04 - .04 .95 .76 .94 .88
8 236 .66 .78 .62 .62 .72 .58 .65 - .65 -1.06 -1.31 .79 .78 1.03 .71
9 237 .82 .92 .67 .62 .74 .74 -1.37 -1.48 -1.88 -1.88 .90 .79 1.11 1.11

10 238 .70 .78 .69 .57 .78 .81 - .77 - .94 - .97 .93 .95 .69 1.26 1.40
11 239 .78 .84 .59 .63 .64 .59 -1.31 -1.22 -1.56 -1.71 .72 .81 .84 .73
12 240 .37 .37 .37 .37 .63 .59 .89 .89 .54 .57 .40 .40 .82 .74

(continued)
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Table 7 (continued)

Con-
cept Task Item

Proportion

Correct

Biserial

Correlation X;r) Beta
Boysa Girlsb Boys Girls Boys 1 Girls

Boys Girls C T C T C T C T CT C T

21 1 241 .79 .87 .63 .76'.80 .81 -1.30 -1.09 -1.43 -1.40 .82 1.16 1.32 1.40
2 242 .85 .89 .56 .55 .71 .58 -1.83 -1.86 -1.72 -2.08 .67 .66 1.00 .72
3 243 .67 .51 .61 .36 .65 .51 - .70 -1.21 - .02 - .03 .78 .38 .85 .59
4 244 .53 .49 .83 .77 .67 .60 - .10 - .11 .04 .04 1.51 1.22 .90 .75
5 245 .73 .72 .71 .57 .85 .73 - .56 -1.06 - .70 .82 1.00 .70 1.61 1.07

4a'
6 246 .49 .66 .45 .42 .61 .56 .04 .05 - .69 .76 .50 .47 .76 .67
7 247 .33 .26 .34 .16 .37 .12 1.29 2.71 1.75 5.47 .37 .17 .39 .12
8 248 .50 .54 .62 .55 .67 .60 - .01 .01 - .13 .15 .79 .66 .89 .75
9 '249 .58 .72 .67 .53 .66 .72 - .32 - .40 - .90 .83 .90 .62 .88 1.04

10 250 .68 .78 .59 .56 .37 .43 - .81 - .85 -2.03 -1.78 .73 .68 .40 .47
11 251 .32 .24 .19 .03 .11 -.05 2.43 6.02 .19 .03 .12 -.05
12 252 .33 .36 .51 .42 .47 .30 .84 1.02 .78 1.23 .60 .47 .53 .31

22 1 253 .82 .29 .73 .67 .77 .66 -1.23 -1.35 -1.55 -1.80 1.07 .87 1.19 .88
2 254 .76 .89 .72 .62 .71 .68 -1.00 -1.17 -1.71 -1.78 1.04 .78 1.01 .93
3 255 .70 .88 .63 .62 .93 .93 - .84 - .85 -1.24 -1.25 .82 .80 2.63 2.52
4 256 .75 .88 .74 .56 .61 .57 - .92 -1.23 -1.93 -2.09 1.11 .67 .78 .69
5 257 .76 .82 .71 .73 .72 .71 - .99 .96 -1.26 -1.26 1.02 t.07 1.03 1.02

m
6 258 .75 .72 .56 .46 .75 .62 -1.20 -1.46 - .79 .97 .68 .52 1.15 .78
7 259 .44 .55 .54 .57 .67 .63 .30 .28 - .17 .18 .65 .69 .90 .82

(=I 8 260 .76 .84 .60 .56 .72 .60 -1.18 -1.26 -1.39 -1.68 .74 .67 1.03 .75
9 261 .69 .78 .C7 .47 .63 .63 .88 -1.07 -1.21 -1.19 .70 .53 .81 .82

10 262 .64 .76 .61 .60 .73 .61 - .59 - .60 .97 -1.17 .77 .75 1.05 .76
11 263 .58 .68 .55 .47 .60 .36 .39 - .46 - .80 -1.33 .66 .53 .75 .39
12 264 .41 .53 .61 .63 .70 .63 .37 .36 - .11 - .12 .78 .81 .97 .82

23 1 265 .80 .77 .68 .64 .63 .60 -1.24 -1.31 -1.17 -1.23 .92 .84 .82 .75
2 266 .74 .73 .69 .61 .67 .59 - .92 -1.05 - .93 -1.06 .96 .77 .91 .73
3 267 .72 .87 .73 .72 .79 .72 .79 - .80 -1.41 -1.56 1.08 1.03 1.30 1.02
4 268 .65 .70 .63 .61 .75 .58 - .52 - .62 - .72 - .92 1.06 .76 1.13 .72
5 269 .50 .48 .59 .50 .70 .59 .01 .01 .05 .06 .72 .58 .99 .73
6 270 .57 .60 .72 .64 .69 .59 .24 - .27 - .37 - .44 1.05 .83 .96 .73
7 271 .35 .45 .61 .65 .54 .44 .61 .58 .24 .29 .78 .85 .65 .49

a 8 272 .65 .74 .65 .62 .77 .58 - .60 - .63 - .83 -1.11 .85 .78 1.21 .71
9 273 .54 .63 .41 .28 .68 .58 - .24 - .35 - .48 .56 .45 .29 .92 .72

10 274 .53 .63 .68 .58 .68 .65 - .10 - .12 - .51 .52 .93 .73 .92 .85
11 275 .56 .71 .66 .62 .79 .62 .25 .26 - .72 .91 .87 .80 1.28 .80
12 276 .60 .69 .76 .67 .72 .60 .33 .38 - .71 .84 1.20 .91 1.03 .75

24 1 277 .89 .86 .58 .56 .73 :56 -2.10 -2.16 -1.46 -1.91 .71 .68 1.07 .68
.75 .87 .77 .68 .79 .75 - .89 -1.01 -1.45 -1.53 1.21 .93 1.28 1.12
.88 .95 .59 .32 .54 .83 -2.00 -3.67 -3.12 -2.03 .74 .34 .64 1.49

28,.. .71 .95 .72 .77 .40 .48 -1.84 -1.72 -4.10 -3.44 1.04 1.22 .44 .54
5 28 .79 .86 .70 .72 .72 .52 -1.1( -1.13 -1.50 -2.08 .97 1.02 1.05 .61

6 28'1 .76 .84 .59 .46 .74 .54 -1.1c -1.53 -1.36 -1.86 .73 .52 1.09 .64
7 283 .73 .91 .73 .61 .44 .48 - .85 -1.01 -3.01 -2.76 1.08 .78 .49 .55
8 284 .78 .88 .86 .77 .78 .70 - .91 -1.02 -1.52 -1.69 1.72 1.22 1.24 .99
9 285 .74 .86 .54 .61 .67 .48 -1.22 -1.07 -1.63 -2.28 .63 .77 .90 .55

10 286 .86 .96 .74 .57 .89 .74 -1.47 -1.92 -1.95 -2.34 1.10 .69 1.97 1.11
11 287 .36 .35 .37 .12 .31 .22 .99 2.91 1.27 1.75 .39 .13 .33 .23
12 288 .35 .43 .49 .40 .73 .48 .77 .93 .23 .35 .56 .44 1.06 .55

(contirtueci)
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Table 7 (continued)

Con-
cept

25

126

27

(.)

28

a)

Task Item

Proportion

Correct

Bisedal

Correlation X 5 0 Beta
Boysa Girlsb Boys Girls 3oys Girls

Boys Girls CT CT C T C T CTC1 T-

1 289 .74 .88 .55 .60 .56 .48 -1.17 -1.06 -2.06 -2.43 .66 .75 .68 .54
2 290 .50 .54 .45 .29 .43 .30 .01 .02 - .24 .34 .50 .30 .48 .31

3 291 .72 .85 .66 .60 .65 .53 .90 .98 -1.57 -1.92 .8S .76 .86 .63
4 292 .83 .94 .60 .51 .63 .49 -1.59 -4.89 -2.51 -3.25 .76 .59 .8Z .56
5 293 .81 .84 .45 .56 .70 .65 -1.91 -1.54 -1.45 -1.57 .51 .67 .99 .86

6 294 .29 .24 .50 .28 .53 .27 1.09 1.92 1.30 2.51 .58 .30 .63 .29

7 295 .29 .15 .30 .16 .50 .41 1.85 3.62 2.07 2.52 .32 .16 .57 .44
8 296 .52 .69 .60 .61 .67 .68 .07 .07 .76 - .75 .76 .76 .90 .92
9 297 .27 .31 .42 .26 .63 .26 1.50 2.40 .81 1.98 .46 .27 .80 .27

10 298 .61 .71 .47 .33 .61 .49 .60 - .85 .92 -1.17 .53 .35 .79 .56
11 299 .52 .61 .54 .48 .52 .36 - .08 - .09 .55 .80 .64 .55 .61 .38
12 300 .40 .42 .55 .41 .64 .47 .46 .62 .30 .41 .66 .45 .84 .54

1 301 .70 .87 .58 .57 .70 .75 .91 .94 -1.62 -1.51 .72 .69 .99 1.14
2 302 .68 .73 .52 .48 .63 .63 .90 - .98 - .99 -1.00 .62 .55 .82 .80
3 303 .64 .81 .68 .65 .31 .22 .51 - .54 -2.81 -4.03 .93 .85 .33 .22
4 304 .69 .81 .47 .66 .69 .69 -1.03 - .74 -1.27 -1.28 .54 .89 .97 .95
5 305 .54 .54 .65 .59 .60 .40 .15 - .16 - .17 .26 .85 .73 .76 .44
6 306 .32 .32 .52 .50 .52 .32 .91 .95 .92 1.51 .61 .58 .61 .33

7 307 .35 .37 .54 .35 .39 .30 .72 1.11 .84 1.08 .64 .37 .42 .32
8 308 .48 .63 .62 .60 .67 .48 .07 .08 - .50 - .70 .78 .75 .91 .55
9 309 .51 .59 .65 .58 .67 .64 - .05 - .06 .33 .34 .86 .71 .89 .83

10 310 .35 .40 .25 .22 .46 .50 1.49 1.70 .56 .52 .26 .23 .52 .58
11 311 .54 .67 .65 .46 .49 .54 - .17 .24 - .93 .83 .85 .52 .56 .64
12 312 .39 .41 .26 .13 .39 .26 1.02 1.98 .56 -2.22 .27 .14 .43 .27

1 313 .62 :50 .52 .39 .56 .43 - .59 - .80 .00 .00 .62 .42 .68 .48
2 314 .68 .73 .56

169
.65 .72 - .81 - .67 .96 .87 .68 .95 .86 1.04

3 315 .81 .86 .53 .57 .66 .60 -1.63 -1.50 -1.63 -1.79 .62 .70 .87 .74
4 316 .75 .88 .62 .57 .55 .57 -1.11 -1.20 -2.11 -2.03 .79 .70 .66 .70
5 317' .69 .82 .57 .50 .75 .73 - .87 -1.00 -1.19 -1.23 .70 .58 1.15 1.07
6 318 .43 .48 .52 .41 .51 .44 .36 .46 .10 .12 .60 .45 .59 .48

7 319 .43 .40 .52 .44 .54 .44 .34 .40 .48 .59 .60 .48 .64 .49

8 320 .50 .69 .50 .34 .76 .67 - .01 .02 .65 .74 .58 .36 1.16 .90

9 321 .46 .67 .53 .47 .61 .67 .18 .21 - .71 .65 .63 .53 .77 .91

10 322 .40 .48 .56 .49 .49 .47 .45 .51 .08 .08 .68 .57 .56 .53

11 323 .64 .65 .63 .48 .48 .33 - .57 - .75 - .82 -1.19 .81 .55 .55 .35
12 324 .36 .36 .57 .58 .68 .63 .63 .62 .52 .56 .69 .71 .93 .82

1 325 .87 .91 .67 .74 .55 .65 -1.67 -1.51 -2.46 -2.08 .89 1.09 .67 .86

2 326 .50 .52 .51 .46 .73 .55 .01 .01 - .07 - .09 .60 .52 1.08 .66

3 327 .67 .67 .58 .55 .73 .67 - .74 - .78 - .62 .67 .72 .66 1.06 .91

4 328 .79 .80 .70 .65 .88 .63 -1.17 -1.27 .97 -1.33 .98 .86 1.81 .82

5 1'9 .6c Si .57 .53 .88 .75 - .66 .71 .98 -1.16 .69 .62 1.85 1.12
.4 .38 .08 .28 .04 .25 1.16 1.14 .41 .08 .30 .04

.32 .31 .36 .20 .30 .03 1.30 2.32 1.67 .39 .21 .31 .03

8 332 .73 .84 .78 .70 .73 .80 - .80 - .89 -1.38 -1.25 1.25 .98 1.06 1.33

9 333 .55 .72 (75 .72 .81 .72 - .18 - .19 - .72 - .81 1.15 1.04 1.36 1.03
10 334 .55 .69 .67 .62 .73 .67 - .20 - .22 - .69 .76 .91 .79 1.08 .91

11 335 .23 .26 .1.6 .22 .37 .39 4.70 3.38 1.72 1.63 .16 .24 .40 .43
12 336 .31 .38 .67 .60 .56 .51 .72 .82 .53 .58 .91 .74 .67 .59

(continued)
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able 7 (continued)

Dn--

.pt

3

Task Item

Proportion
Correct

Biserial
Correlation Xs()

C

Boysa Girls Boys Girls Girls
Boys Girls C T C T C T C T C

A
1 337 .75 .90 .68 .79 .59 .64 -1.q1 .87 -2.15 -1.98 .73
2 338 .67 .71 .75 .72 .56 .50 - .59 - .62 -1,02 -1.13 7
3 339 .56 .53 .63 .50 .70 .64 .23 .29 .12
4 340 .83 .83 .59 .52 .55 .47 -1.59 -1.81 -1.71 -2.00 . 6
5 341 .67 .71 .64 .58 .80 .71 .70 - .77 .11 - .80 . .71 1..31 1.00
6 342 .51 .63 .75 .69 .64 .59 - .04 - .05 - - .5( 1.1_ .-'82 .72
7 343 .31 .56 .55 .90 .92
8 344 .45 .59 .77 .65 .80 .73 .16 .19 .29 - .32 1.2i .34 1.117
9 345 .47 .51 .67 .62 .65 .54 .11 .11 - .04 - .05 .S6

10 346 .41 .47 .55 .40 .66 .44 .41 .57 .12 .17 .s7 .49
11 347 .35 .37 .43 .31 .67 .57 .90 1.24 .51 .59 .90 _70
12 348 .30 .30 .66 .69 .57 .61 .81 .77 .94 .88 .69 _78

1 349 .88 .91 .70 .82 .56 .78 -1.68 -1.45 -2.44 -1.74 1.41 .67 1_25
2 350 .73 .80 .64 .50 .78 .71 .95 -1.20 -1.06 -1.16 .59 1.25 1..11
3 351 .78 .90 .71 .71 .60 .57 -1.12 -1.11 -2.16 -2.29 1.00 .75
4 352 .75 .83 .62 .55 .67 .42 -1.09 -1.21 -1.41 -2.23 .66 .90 .47
5 353 .72 .90 .75 .74 .78 .76 .76 .78 -1.66 -1.70 1.15 1.11 1.26 1..8
6 354 .43 .60 .44 .39 .59 .29 .43 .48 - .62 - .85 .42 .43 .3 0
7 355 .44 .39 .47 .41 .56 .53 .32 .36 .48 .51 _ .45 .68 3

8 356 .46 .64 .62 .59 .'9 .55 .16 .16 .51 - .64 .72 .94 .(
9 357 .67 .85 .65 .61 .70 .49 .66 - .70 -1.47 -2.10 ( .77 .97

10 358 .35 .30 .36 .32 .49 .37 1.09 1.22 1.06 1.40 .34 .56 .43
11 359 .51 .72 .-74 .63 .70 .67 .03 .03 - .85 - .89 .82 .98 .9C

12 360 .33 .32 .59 .46 .58 .44 .76 .96 .80 1.06 .72 .52 .71 .49

N = 195

)1\1= 196

correlation for these two cases was greater
than 1.00, and the X50 and p could not be
computed. The p for these items can be in-
terpreted as being infinity.

If desired, the items that make up a cri-
terion score can be separated out. This is
easy to do for a concept; the items composing
the criterion score are simply the 12 given in
order consisting of one of each task type.
For example, the items composing the criterion
score for Concept 3 are numbered 25 through
36. The items composing the criterion score
for a task are those with the same task num-
ber for each of the concepts; for example, the
items composing the criterion score for Task 1
are numbered 1, 13, 25, 37, etc., with the last
onegbeing number 349.

lAs was evident from the means of the total
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scores, and as can be seen from the two diff-
culty indices given for the items (proportion
correct and X50), the items, in were
more difficult for the boys than the girls.
There is not a one-to-one corresndence for
each item, however; there are some exceptions.:,
since some items were more difficult for the
girls and some were about the same. As was
pointed out earlier, however, rm. conclusions
can be drawn from this becauseLli data for
the girls were collected in
shortly after the end. 7.trof .a.i ;fittij -.trade schoaf
year and itktia data fczthe boys were collected
in the fa. shortly of their stattr,;.,9; :,Ide schm-,1
year had begun. The .difrculty rondic-:s ob-
tained indicate that these items are of ap-
propriate difficulty levels for -;ubjecta.

It seems clear from looki at7_able 7



that X50 _fives more :::.:recise initrmation
the diffic ._1':or level an item ..:hen the,.
item is a :';r: of two criterion
The propon.=- corer remains the same .1:7
both of the ,-:ores. This index
how many ,.ponded :to the
answer for ar, bLIt it says nothing al:,
their ability as measured by a panic
criterion soctotal concept score or tc
task score in this case. The item difficu...:
index, X.50, gives (in standard deviation.un,.
the critericm at which a subject woi.
have a 5.0-5f :chance of getting the item o.-cr
rect. For an X50 value of 120 fr.r7
item subjects a criter:,;.
score 120 deviation units abo e(
mean have,sa.=E7n . chance of answering that
item corre=17.. Subjects with a criterion
score higher_Ltc.ii his would have a greatc.:
chance of aa.,wering that item correctly, a-f:d
subjects with a criterion score lower thank:
this would have a lesser chance. Likewis:e,
an X50 value of -120 means that subjects with
a criterion score 1.20 standard deviations
below the mean would have a 50% chance of
setting that item correct; for a higher score
the chance would be greater. and for a lower
score the chance would be less. Knowing
both X50 and p for ar. item allows one to readily
determine the prob .,ility of answering an item
correctly for any point on the criterion scale
(Baker, 1964). It may be pointed out that when
P = .50, X50 = .00; when P is greater than .50
then X50 will be negative and, for a certain P,
the higher the 13 value the closer to zero will
be the X50 value. This can be seen from in-
specting Table 7. For example, for Item 1 the
p is higher for the concept score than it is
for the task score for both boys and girls;
similarly for both boys and girls, the X50 value
is closer to zero for the concept score than it
is for the task score. For P less than ..50, the
X50 will be positive, and again, for a certain
P, the higher the p value the closer to zero
will be the X50 value. See Item 347 for an
illustration of this.

The two item discrimination indices..bi-
serial correlation and p, arl more closely re-
lated since 13 is computed as a function of
the biserial correlation (Baker, 1969). They
are not linearly related, however. From ..:00
to about .30 (absointri I they are very email-1y
the same; beyond p begins to inort,:zse
quite rapidly in magnitude. Tit:i..triew be rated

t that 13 is always. e.f.14,I ;P-!"'T411P-17

te) than the biserit-1:
gencrul ru14, ,10 is of-Wm used as a lower

point fc: a :les::: biserial correla-
tion cr 3. For a 'Lc-7.a' s composed of
relstra-Ay few it.err..s, as : the concept score.
a nuc.:7 higher rr. mum be desirable.

can be seen fro -. Table 7, almost all
of the social studaes iter have desirable
bisera..al correlations and :s when the item is
bozh s part of a ccricept or7ilerion score and
a critetrion sere, an . most of them are

nod. The rat obv.ous thing is that
tf7:,. 3.s-- are higher, :ew exceptions,

the item :s a part c 3 concept criterion
sr.-_-cre than when it is a of attask criterion
;r -ore.. This :s to be expected since the con-
rept score consis:s of considerably fewer
items than does the tasi: score-1.2 items for
most concept scores items for most
task scores_ The item-cri=rion biserial cor-
relation is a part-whole correlation, with the
criterion the total score of which the item is
a part, and the fewer the number of items the
greater should be the correlation of that item
with the total score of which it is a part.
Since p is computed as a function of the bi-
serial correlation, it is affected in the same
manner. There does not seem to be a con-
sistent pattern in the magnitude of the 13s for
the boys as compared with the girls. For
some of the items, the 13s are considerably
higher for the boys, and for some of them they
are considerably higher for the girls. For the
tryouts of the items, data for both boys and
girls were analyzed together. If the data for
boys and girls were pooled and item analyzed,
the p values would probably increase for most
of the items.

As was discussed earlier, these item in-
dices were obtained by performing conven-
tional item analyses on two different types
of scoresone for concept criterion scores
and one for task criterion scores. This was
necessitated by the lack of item analysis
procedures appropriate for use with data col-
lected using a completely crossed design to
build the items. It is not known how the item
indices would be affected if procedures were
available to compute them simultaneously
taking into account the effects of the crossed
design. A guPi7-:s would be that discrimination
indices wouldgee affected more than would
difficulty indices, if there were an effect. It
it plausible to expect that there may be some
concept-task interactions which cannot be,
at least readily, ascertained by doing k con-
ventional item analysis on the two types of
scores.

I
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ry
Seminary and ,Conclusinn

primary c_ the projec-t en-
Structure Attainme:7A
to formulate. more mode _.s or

70S of conceps-'az.7.7...AT:ment abUties,
assess their .1.-;on .F.- ad:ual
_Dne of the rnrAor -:;s for
:nary objecir,-ve. "7.1. ken to re the

r =rte= moment .01 tesz-z-to ..7.-Lure achievement
c acted languane arts, Imathematros,

-Ire., and social studies ...Toncept.z., appro-
-pnijie az the fourth grade letriel. This paper
ti(2.-scr.rbes the test development efforas and

the item and total...-s=ore st.istics
using the ;revised develnred

ach±vement of . selected don-
c,f,pts An social studies.

Subject matter -s.pecialists identified
st..4s,. compoun6-word -.classificatory con -
cep three major areas , and randomly
sele..77Red 10 from each area to be studied.
Tine=s- 3(0 selected concepts were then ana-
!1Y-,Ze?d. Twelve items for each concept were
-.ieveioped; one for each of the first 12 tasks

^4. Schema for Testing the Level of Concept
Missmery" (Frayer, Fredrick., & Klaus.maier,

.19.691)..

The items that were.developed -..aread-
=inisitered during PffIrly simmer of 1-.70 to
L y6 rorls.'who had justraampleted she fifth
grade and during the fala of 1970 to 1'.boys

had just begun the --='Irth grade. These
di is Nom:re item analyzet...:separately for boys,
atit.1.-dr-girls, using the program .:Baker,
1070694,,),.

''he means, .sttandarri leviations.. and Hoyt
Y.64111tgility estimates obtalimed are presented
at; discussed for total ctiandept arottal task
scants- Four different item. indite= mpor-
Tian correct, item-tcritericin biseria_

Yion., and (3obtained for A.i.ch 'ter. based

GPM: 827034-3

or of tv:o criter.:_m apr.:z1-npriate
tee concept score and. appn_ total task
sc: are presented art:i

Ceor:Atesiores

The major conclustis cir,,wn are:

1. The reliability esti_ales obtained
for both total concept scores and
total task scores are sufficiently
high to warrant study tat tiae dimen-
sionality of these selected social
studies concepts and the dimen-
sionality of the tasks when using
social studies content_

Z.. "iillhe three area distinctions seem not
tz be important ones.

3. The difficulty item indices obtained
indicate that these items are of
appropriate difficulty Levels for
these subjects_

4. Almost all of the iteirr3 :have desirable
levels of discrimination indices when
the item is both a part of a concept
criterion score and a task criterion
score._

Recommendation

The L 1upletely crossed design used to
construct these achievement tests is a very
interesting one. This type of design might
well be used more often intthe- future_ It would
be highly desirable to have ar.t.lilable item
analysis 41rodedures that are .1.propriate. for
analyzirn: antis crossed designs. At the present
such a methodology is not known.
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Appendix ....A
Key for Concepts -in Ntnnerical Order

1 Cc.stlirw
2 Delta
3 Desert
4 Gulf
5 MounL,;:-. gion
6 Ri'er
7 River N1:th.
8 Strait
9 Tributcu4

10 Tropical.,Rec:tom
11 Airway
12 City
13 Caurrtrcie
14 Dernocrz:1,-7
15 Exchanc.7.,:
16 Goverr.-
17 Land 7:,..-Lorr-

18 News
19 Orgsmirtion.
20 114' ate7
21 C ounIry
22 Distance
Z3 East- .':est Ejnes of latitude
24 Glob-
Z5 Map irectiG

26 Map surer---,,Frrt
27 Map S.:ale
28 NorthSouth of Longitie
2 Physic. .Map

Symlas1 iap

GPO EI27.4034--.2
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