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DMTPCOLCTICY

lescribed herein are the underlving principles of the Department of Cefense
Pependents Schobls (DoDDS) Rasic Testina Program conducted during the fiscal
vear 1978-79. Tliscussed here in are the procedures used to develop the tests,
their statistical characteristics, methods used to analyze the findings, and
the conclusions resulting from analyses. '

. This document should serve two audiences directly, and a third indirectly:

. A prcfessional technical audience will be interested in measure-
ment thecry and application, particularly in relation to the
. Fasch model, as well as in traditional concerns related to validity
and reliability. :

. A professional nontechnical audience will be interested in
the pedaacgical conclusions to be drawn from the findinas,
both fram an instructional point of view and from a management
rerspective.

. A lay audience will be interested in the implications of
the data in relation to individual pupil performance and
crogram effectiveness.

This document has been prepared for educators in the dependents schools
system. It should serve as a basis for curriculum review and development.
The test results rerorted herein should help focus upon student achievement
ond the ways in which it verifies or challenges assumptions about the basic
skills campetencies of pupils in the overseas dependents schools. New
rrograms and teachina strategies to strengthen pupil achievements in the
DorCS system should grow fram a review of this document and its findings.

RATICYALE FCP. USTMG THE RASCH MOLCEL Lo
[
Traditional arcup testing procedures offer onlv incomplete solutions to
the camplex measurement problems associated with achievement assessment.
In the past, the interpretation of a student's score has depended on some
exterral reference group, or on a unique set of items, or both., Nom-
referenced tests, even with items matched to specific objectives; let each
. ltem contribute equally to the tctal score. They make no provision for
assessina skiils of varving difficultv or importance. Only the absolute
nurter of ccrrect resmonses, not which items are missed, affects the total
score ard 1ts interpretation. Criterion-referenced tests with srvecific items
matched te skills or objectives also do not solve these complex problems.
The guesticns of diiferential skill importance and mastery identification,
neth within and acress skills, remain unanswered for each content area. Alsc
critericn-reterenced tests do not sclve the nroblem of a test score beirc
Jependent onoa unicue set of items for interpretaticen.
vrat Ras reon reeded is a measurerert svster to rrovide an assessment cf a
student's ability which can be interrreted without referring to a specific
et 2r students or a uniacue set of 1ltems. Alse reeded has been a svster
wiere rhe sills of the i1tems assessed are arranded in a hierarchical
entinuan ~f difficultv.

-
-—
~




1

PATIONALE FCP USIN'G THF RASCH MCDEL (contd.)

The Pasch model offers such a system. It states that one can calibrate a
collection of items measuring different skills within a content area into
a difficulty continuum which remains stable across various sub-groups of
test-takers or subsets of items. The scores derived from administering

a subset of items from the calibrated item bank are related only to indi-~
vidual student ability, not to the performance of an external group. The
Pasch model and continuums also allaw one to identify mastery with respect
to all skills assessed by bank items, within defined probability limits.
Under this scaling procedure, the achievement level one subset of items
indicates is similar to that indicated by a different subsef. This system
can also provide nommative information relating to any identifiable group
of test-takers.

CEVELOPMEM'T QF_-THE RASCH-CALIBRATED ITEM BANKS

Described below is the five-step process used to develop the Rasch-caiibrated
item banks in the three content areas of reading, language arts, and mathematics.

The first step in developing each item bank was the collecting of a large
number of ¥tems. Sources used in this process included the National Assess=—
ment of Fducational Progress; the Institute for Educational Research;

St. Bernard Parish; California State Department of Education; Alaska State
Department of Education; Northwest Regioral Fducational Laboratory; Board

of Education—Chalmette, Louisiana; and Offices of the Los Angeles County

and Fresno County Superintendents of Schools. The sole criterion for including
an item in this initial collection was that it be relevant in some way to

any of the three defined content areas. lNo attempt was made at first to judge
item quality. Fxperts reviewed the psychametric properties and curriculum
validity of the items in a later step, as noted below.

Concurrent with and following the acquisition of the initial pool of 2,500
items, work began to develop an item classification system for each content
area. These classification systems were necessary to provide both a method

of determining the extent of the prcposed item banks' coverace and a svstem
for reaching items dealing with a specific skill within the banks. Curriculum
srecialists within each content area (including teachers and curriculum
directors) undertock this task. These specialists first reviewed existina
systems to see how useful they were. Since none was satisfactory for item
bank classification, they developed a unicue system for each content area.
After develoring these systems, they established item review and classification
rrocedures. This process recuired the services of curriculum and measurement
stecialists, who reviewed each item for its psychametric properties and its
Surrlculum validity.

I¥ an item was -“udged satisfactorv with regard to the criteria within each
nart of the review preocess, it received a classificaticn number. This nurber
wdentified the specific skill assessed by the item and also provided a unicue
acquisition number. If an item fell outside the classificaticn svstem but |
curriculur srecialists decided it assessed a desirable skill, it was rctalned
and the skill added to the classification svstem, The curriculum srecialists
alsc assiared a trade level to each item, tased on their estimate that abcut

rD



DEVELOPMENT COF THE RASCH-CALIBRATED ITEM BANKS (contd.)

60% of the ;tudents at that grade level could answer it correctly. Using
this. grade-ievel assignment, the items within a content arda were ordered

by difficulty, from "easy" to "hard." This ordering would be used in a later
step, when forms were given to students during the calibration process.

The third major step in developing each calibrated item bank was ‘assigning

1tems to test forms. This was necessary, since no student or group of students.
.could be expected to respond to all items within a content area. All forms’
within each content area were*linked together by pairs of commwon items. This
linking structure formed a net-like pattern which allowed all items to be
subsequently calibrated ontc a cbmmon scale. Any individual student would

take only a single form of about 30 items appropriate to his/her ability level.

The linking process was accamplished by using a camputer program developed
specifically for the task. To control the difficulty range within any one
form, this program ran several times, varying the number of items per link.

The number of items per form was limited to a maximum of thirty. Based on
analysis of the camputer runs' results, the math forms used three items per
link; the other two content areas had one item per link. In the area of reading,
where items were- dependent upon a specific reading. passage, that passage—not
an individual item—became the link. Because it seemed desirable also to

have items which were not passage-dependent, another subset was created. There
was a 30% overlap of items between the two subsets, as the final bank was

to contain both types of reading items. Through this overlap, it was possible
€0 calibrate al. items ontc a common scale in the area of reading. -

The fourth major step in the development required administering the forms to
students. Although 200 valid responses provide a stable ltem calibration,

at least 600 students received each form. This was done because little
information was available regarding the students' ability except their current
Jrade level. Under these conditions, some students may have been assigned
forms either too hard or too easy, giving no useful information in either

case. This information loss, however, was not serious because of the large
nurber of students assigned any one form, which assured that each item achieved
the 200 minimum.

Students involved in the calibration process ranged from Grades 3 to 12.

They were drawn from all areas of the United States, including Hawaii, Ohio,
~y1siana, and California. The sample included the principal ethnic minority
Grewe-s (3lack, Mexican-American, Asian-American, and American Indian). Twenty
20DDS schools participated in the calibration. Various ability groups, including
mentally gifted minors and the educationally handicapped or learning disahled,
were also part of the overall calibration sample. Altogether, some 50,000
students received calibration foms. In most cases (over 85%), each student
“ook a form within each content area. This was desirakle in srder subsequently
to look at student performance acress content areas. Testing took place 1in

“he taili, 1978,

The Iifth mater step in develoring each item pank was the actual 1tem cali-
sratione  Betore the calibratien grocess, machlne-readable answer sheets were



_— DEVELOPMENT OF THE RASCH—-CALIBRATED ITEM BANKS (contd.)

e¢lectronically scanned and transferred to magnetic tape. This tape was
. subjected to a specific program designed’ to clean out all invalid answer
sheets. This clean student-response tape was then read into the calibration
programs. The process required two programs—FORCAL, which calibrated items
within forms, and PARCAL, which did so across forms. Before callbratlon,
FORCAL 1derfitified both inappropriate students and inappropriate’ items, using
two different goodness-of ~-fit criteria. Student responses were.eliminated
, if forms were assigried inagpropriately or if either guessing or randam arswering
. occurred. Items were discarded if their resporise curve did not fit the Rasch
model because of scme bias in the item, ambiguity, or miskeying. All decisions
about deleting items or students fram thHe calibration process were made
using goodness-of-fit statistical procedures.

The second program, PARCAL, using item calibration values determined by

FORCAL, provided the item calibrations across forms within a content area.

This program determined these values by considering all two-item sets across

all forms. After all items within a content area were callbrated and tested

for goodness-of~£it, a rark order continuum based on the items' calibrated
values was developed. After this ordering and the identification of multiple
items having similar values, curriculum specialists attached content descriptors
to subsets of items measuring the same skill. These descriptors, along with

the corresponding iten values, were then placed together to form the calibrated
skills continuum needed foF reports for individuals and groups of students.

Those DoDDS schools participating in the calibration. process received an

individual student report for each student listed in each subject area,

a list of school means, and the mean score for each grade and subject tested

for the entire calibration sample. The Interpretative Guide for the Fall 1978
. Caliorated Tests and A Glossary to the Abbreviated Skill Descriptors Used

1n Student Reports, which explain the student report and the terms used

in 1t, were also provided.

SCOPE OF RESPONSIBLITY

The DoDDS Basic Testing Program employed the TDC's services to begin using
the Rasch measurement model during fiscal year 1978-79. The TDC developed
separate tests for pupils in the subject areas of reading and language arts
:n Grades 9 and 11, and one in math used by both Grades 7 and 1ll.

CEVELOPMENT OF THE DoDDS TEST

During the winter of 1978-79, the TDC staff worked wita DoDDS measurement
arnd curriculum personnel to choose areas to be tested. DoDDS staff identi-
“ied the major skill and subskill areas necessary; these were drawn from
the avarlacle DoDDS curriculum guides.

derbers of tne TDC staff then selected test 1tens to be included in the
tests. By Jesign, they offered more items than could be used to the
0BDS staif for 1ts final choices. DcDDS curriculum staff made the final
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DEVELOPMERTT Or THE RASCH-CALIBRATED ITEM BANKS (contd.)

selection of each item and signed off on the content of the tests in January,
1979. There were two separate forms constructed for reading and language
arts—zcrades 9 and ll—and ¢ne form for mathematics, covering both Grades 7.
and "11. . - '

Reading Cogpgehension ' ’ , '

The 9th gpade Reading Canprehension test is a 22-item form ranging in item
difficulty fram 449 to 665, with a mean difficulty of 546. The llth grade
Reading Camprehension test is a 17-item form ranging in item difficulty

rrom 456 to 698, with a mean difficulty of 540. Tables 1 and 2 list the

ski1ll area measured by each item for the reading tests ard the items' difficulty.

Language Artis

The Language Arts. 9th grade test is a 29~item form ranging in item difficulty
fram 424 to 630. The mean item difficulty level in this test is 529. The
Language Arts llth grade test is a 27-item form, ranging in item difficulty
from 413 to 662. Its mean difficulty level is 547. Tables 3 and 4 list
the skill areas and item difficulties.

3 . ’

Mathmematical Corputation

The math test is a 40-item form, ranging in item difficulty from 294 to
691. The mean difficulty level is 490. Table 5 lists the skill areas and
1tem difficulties. LV :

TEST SD&HNISTRATICXJ AND DISTRIBUTION OF MATERIALS

Test materials (including test bocklets, answer sheets, and manuals) were
mailed to 260 school sites in the Atlantic, European, and Pacific regions.
sStudents were tested in Grades 7 (mathematics only), 9 (reading and language
arts), and ll (all three areas). Table 6 shows the number of test booklets
and answer sneets shipped.

Each school site received a set of test booklets, teacher identification
steets, answer sheets, return-receipt postcards, return envelopes, and a
macking slip. Each site was also given a Test Coordinator's Manual and an
Sxaminer's Manual. The Test Coordinator's Manual outlined general procedures
for instructing school site personnel on test administration: testing cautions,
Jdealing with guessing, handling test materials, school identification sheets)
and ocontrol cards The Examiner’'s Manual gave instructions on required
naterials, rassing out test booklets, verbatim instructions to students,

ad wollecting test materiais.

L
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- TABLE 1
-@m SKITLS ASSESSMENT TEST
" READING COMPREHENSION ]
GRADE 9 ] .
ITEM ** ITEM : ot

POSITION  DIFFICULTY  SKILL DESCRIP’IUR

500 | STUDY SKILLS - Use of Reference Materials

*1

2. 482 EVALUATIVE COMPREHENSION - Identifyf Author's Purpose

3 449 . INTERPRETIVE COMPREHENSION - Identify Mood/Tone

4 4€9 EVALUATIVE COMPREHENSION - Judge Validity of Conclus:.on

5. . 505 . STUDY SKIBLS - Interpret Maps and Diagrams

6 548 LITERAL COMPREHENSION - Sequence - :

7 . 510 LITERAL COMPREHENSIU' - Details

3 531 INTERPRETIVE COMPREHENSION - Main Idea .

9 563 STUDY SKILLS - Use of Reference Materials

10 585 | STUDY SKILLS - Use of Encyclopedia

11 569 EVALUATIVE COMPREHENSION - Distinguish Fantasy and Realism

) 12 535 . INTERPRETIVE COMPREHENSION - Cause and Effect

13 548 VOCABULARY - Contextual Meaning

14 561 EVALUATIVE COMPREHENSION - Recognize Details

15 635 VOCABULARY - Contextual Meaning

16 564 STUDY SKILLS - Meaning Appropriate to Content

17 583 "EVALUATIVE OOMPREHENSION - Predictive Outccmes
*13 611 EVALUATIVE COMPREHENSION - Compare, Generalize, Summarize
19° 523 VOCABULARY - Punctuation
*20 631 EVALUATIVE COMPREHENSION - Styles, Techniques, an® Forms
21 545 EVALUATIVE COMPREHENSION - Identify Author's Authority

2 665 LITERAL OOMPREHENSION - Sequence

* De.eted -or failure to meet Rasch measurement criteria
** Rascn-caiicrated item difficulty on reading scale

r -a.




TABLE 2 ™

T

BASIC SKILLS ASSESSMENT TEST

READING COMPREHENSION
GRADE 11

&

SKILL DESCRIPTOR

ITEM ** TTEM
POSITION  DIFFICULTY
1 487
2 456
3 487
4 576
5 543
6 476
7 525
xg 489
x9 . 698
10 - 53

S . 575
12 548
13 R34
14 2
15 © 616

. ‘16 639

*17, 681

VOCABULARY - Confextual Meaning

STUDY SKILLS - Interpret Maps-and Diagrams

STUDY - Location Skills - Index .

EVALUATIVE COMPREHENSION - Distinguish Fantasy and Reallsm
STUDY SKILLS - Use of E:ncyclopedlq.. :
STUDY SKILLS - Use of Reference Materials

EVALUATIVE COMPREHENSION -~ Compare, Géneralize, Summarize
LITERAL COMPREHENSION -~ Details

. LITERAL COMPREHENSION - Sequerice :

INTERPRETIVE INFERENTIAL - Subordinate Detail
INTERPRETIVE COMPREHENSION ~ Identify Mood/Tone
EVALUATIVE - COMPREHENSION - Recognize Assumptions

STUDY - Skills Meaning Appropriate to Content :
EVALUATIVE COMPREHENSION - Identify Author's Authority
EVALUATIVE COMPREHENSION -~ Judge Validity of Ccoiwlusion
EVALUATIVE COMPREHENSION -~ Predictive Outcomes
VOCABULARY WORD IDENTIFICATION CLUES - Punctuation

* eleted for failure to meet Rasch measurement criteria
** Rasch-calibrated 1item difficulty on reading scale

71



TABLE 3

BASIC SKILLS ASSESSMENT TEST

£ LANGUAGE ARTS
a GRADE 9
ITEM ** I TEM
POSITION  DIFFICULTY SKILL DESCRIPTOR

1 \ 424 USAGE - Subject-Verb Agreement

RE 445 BUILDING AND CHANGING SENTENCE - Subordination

3 1352 SPELLING - Suffixes That Form Plurals

4 174 BUILDING AND CHANGING SENTENCE ~ Passive/Active

5 176 SPELLING - Frequently Misspelled Word Due to

Mispronunciation

o 480 BUILDING AND CHANGING SENTENCE - Coordination

7 485 SPELLING = Word With Long Vowel in Middle of Syllable

8 546 PARAGRAPH DEVELOPMENT - Paragraph Transition

9 493 PARAGRAPH DEVELOPMENT - Closing Statement

10 515 SPELLING - Word with Short Vowel in Middle of Syllable
11 501 USAGE -~ Verb Tense

2 523 SPELLING - Suffix That Forms Adjective From Noun and Verb
13 523 PUNCTUATION - Quotation Marks

14 461 USAGE - Double Negatives

15 528 PUNCTUATION - Apostrophes

16 535 SPELLING - Consonant Building More Than One Syllable
17 619 PUNCTUATION - Semicolons

18 537 PARAGRAPH DEVELOPMENT - Tcpic Sentence

19 N 516 USAGE -~ Camparatives and Superlatives

2 546 SENTENCE TYPES - Declarative

21 629 USAGE - Camparativés and Superlatives

22 553 CAPITALIZATION - Proper Nouns

23 553 LANGUAGE CHOICE -- Word Connotation and Denotation

o 576 SENTENCE STRUCTURE - Direct Object

25 502 - IMAGINATIVE/NARRATIVE DISCOURSE - Short Story

20 391 BUILDING AND CHANGING SENTENCE - Embedding (Appositive)
*27 609 SENTENCE TYPE - Complex

23 612 SENTENCE STRUCTURE - Noun Clauses

29 630 SENTENCE STRUCTURE - Adjective Clauses

«

welrted for laliure o meet Rasch measurament criterlia
Asun=casicrated ttem difficulty on langquage scale

«n

Q 8 1,}




TABLE 4
BASIC SKILLS ASSESSMENT TEST
LANGUAGE ARTS
GRADE 11

SKILL DESCRIPTOR

ITEM **ITEM
POSITION  DIFFICULTY

1 413

2 501

3 176

4 503

5 510

6 512

7 526

8 525

9 539
10 593
1l 545
12 164
*13 556
14 613
15 561
16 565
7 470
13 577
19 578
<0 585
<L 588
22 606
23 500
24 592
25 595
6 622
27 062

~-

SPELLING ~ Word with Short Vowel in Middle of Syllable
SPELLING - Word with Long Vowel in Middle of Syllable
SPELLING - Frequently Misspelled Word Due to
Mispronunciation
USAGE - Verb Tense
PARAGRAPH DEVELOPMENT - Toplc Sentence
PUNCTUATION - Quotation Marks
CAPITALITATION - Proper Nouns
USAGE - Double Negatives
BUILDING AND CHANGING SENTENCE - Campounding
CSAGE - Camparatives and Superlatives
BUILDING AND CHANGING SENTENCE - Passive/Active
PARAGRAPH DEVELOPMENT - Paragraph Transition
SENTENCE TYFeS - Camplex
PUNCTUATION - Semicolons
SENTENCE TYPES - Declarative
LANGUAGE CHOICE - Word Connotation and Denotation
IMAGINATIVE/NARRATIVE DISCOURSE - Short Story
SENTENCE STRUCTURE - Objective/Camplement -
Object of Preposition
USAGE - Subject-Verb Agreement
PARAGRAPH DEVELOPMENT - Closing Statement
BUILDING AND CHANGING SENTENCE - Embedding (Appositive)
WORD CHOICE (Idiom, Trite Expression, Poor Construction)
ANALYTICAL/EXPOSITORY - Editorial
SENTENCE STRUCTURE - Azverb Clause
BUILDING AND CHANGING SENTENCE - Subordination
SENTENCE STRUCTURE - Adjective Clause
BUILDING AND CHANGING SENTENCE - Coordination

* Delarad for farlure to meet Rasch measurement criteria
** Rascn-caslerated ltem difIiculty on larguage scaie

Y
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TABLE 5
BASIC SKILLS ASSESSMENT TEST
MATHEMATICS
GRADES 7 AND 11

SKILL DESCRIPTOR

ITEM ** ITEM
POSITION DIFFICULTY
1 294
2 353
3 411
4 364
5 438
n 420
" 148
3 429
9 429
10 431
11 432
w2 136
13 439
14 447
15 464
6 467
7 180
18 482
19 492
20 145
2 498
2 573
23 597
24 515
25 - 516
26 576
37 628
28 603
29 519
30 584
31 512
32 525
33 516
34 541
35 Sd4
36 453
37 588
3 500
9 313
<0 591

Add Multidigit Integers Without Regrouping

Subtract Multidigit Integers Without Regrouping

add Multidigit Integers With Regrouping

Add Multidigit Integers With Regrouping

Subtract Celsius Temperature

Multiply 2 to 2 Digits by 2 Digits with Regrouping

Subtract Fahrenheit Temperature

Application Add Decimals - Not Aligned

Divide Multidigit by Single Digit With Remainder

Application Add Integers Witl Regrouping (Chart)

Multiply 2 to 3 Digits by 2 Digits With Regrouping

Subtract Multidigit Integers With Regrouping

Multiply 2 to 3 Digits by 2 Digits Without Regrouping

Add Decimals - Points Aligned

Divide Multidigit by Single Digit Without Remainder

Divide Multidigit by Single Digit With Remainder

Add Multidigit Integers With Regrouping - Not Aligned

Application Mixed Operation With Money: Add - Divide ‘i
(Chart)

Multiply 2 to 3 Digits by 2 Digits Without Regrouping

Plane Metric Linear Measurement '

Evaluate Simple Algebraic Expressions With Combined

Operations '

Application Add English Weight Renaming

Cubic Metric Measurement

Application Plane English Square Measurement

Application Subtract Decimals With Regrouping - Not Aligned

Mixed Operations With Time: Averages

Application Money Multiply 3 by 2 Digits With Regrouping

Multiply English Weight Renaming

Application Division Decimals

Convert Percent to Decimal

Application Divide English Weight

Application Subtract Fractions

Application Add Fahrenheit Temperature

Add Mixed Fractions With Unlike De€naminators .

Add Mixed Fractions With Unlike Denaminators

Application Plane Metric Linear Measurement

Application Plane English Linear Measurement

Add Simple Algebralc Expressions

Application Mixed Operations With Decimals -

wot Aligred -~ Temperature Averages
application Plare Metric sguare easurement

** nasch-calibrated item dirficulty on mathematics sca.e



TABLE 6

TEST BOOKLETS AND ANSWER SHEETS
MAILED AND RECEIVED

CONTENT AREA
Grade Level Reading Language Arts Mathematics
- 7 Mailed * * 11,000
Recelved ‘ 7,661
4 9 Mailed 11,000 11,000 *
Received 6,448 6,375
11 Mailed 10,000 10,000 10,000
Recelived 3,441 3,704 4,318




TEST ADMINTSTRATION AND DISTRIBUTION OF MATERIALSI(contd.)

Materials Collaction

Examiners were instr'icted to administer and collect all testing materials by
May 15, 1979; they then sent these materials to the school site coordinator.
The school site coordinator forwarded cmpleted answer sheets to the Test
Develcoment Center in Downey, California, and returned the test booklits to
DoDDS regional headquarters.

Data Processing

A cutoft date of July 7 was set for receipt of answer sheets, to ensure meeting
the final deadline date. The number of answer sheets received was significantly
less than expected (Table 6). Upon receipt of each school's answer sheets,

the TDC edited each sheet for stray marks, incamplete erasures, and other
irregularities which might interfere with reporting accurate results. The
sheets were then electronically scanned and the images transferred to tape.

The data on the tape were again edited for completeness, accuracy of school

codes, appropriate marking of content areas, and campleteness of the scanning
procedure.

The next major procedure was a FORCAL routine that generated item, form, and
student fit statistics, as described above. Items failing to meet the appro-
priate biseriul and fit levels were deleted from the form. Tables 1-5 show
which items had to be deleted.

ooDNS TESTING FROGRAM REPORTS

Arfter the student answer sheets were scanned and scored, the results gave
rise to reports which were returned to school sites and the program evalua-
tion statf. The reports sent to each school site were as follows:

1. An individual student report for each subject tested.

2. Student rosters for each subject.

3. Scnool average score for each subject and grade tested.

e Joordirator of Research and Program Evaluation received reports of the
school average scores by subject and grade and the overall average score,
also oy subject and grade.

In addition, the following interpretative materials were furnished to school
srincipals and regional directors:

1. Skills Continuums (creliminary edition) in Mathematical Campu-
tation, Reading Camprehension, and Written Expression.

2. Intercretative Guide to the Student Report and Student Roster.

3.  Intercretative Guide to the District and School Statistical
Reports.

4. Jontent llassificaticn Svstems in Mathematics, written
Ixpression and Reading .anprehension.
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DoDDS TESTING PROGRAM REPORTS (contd.)

A cassette tape-filmstrip program explaining the model used for the Basic
Skills Assessment. tests and the use of the Student Report and Skills
continuums was also developed and sent to each school site.



ANALYSIS OF RESULTS

This section of the Technical Report contains descriptive statistics, the
Equating Study, Demographic Analysis, and Curricular Findings and Impll—
cations resulting fram the Basic Skills Assessment. .

DESCRIPTIVE STATISTICS

Table 7 presents means, standard deviations, and frequencies for the various
grade and content levels covered in the assessment program. As expected,
group mean performance increased as the grade level of the student tested
increased. Also, within—group variance increased across grade levels
indicating increased variability with respect to the ability to perform
basic skills in the content areas of reading, language arts, and mathematics.
. (Item analysis and cumulative frequencies for each grade and content area
are found in Appendices 1 and 2. National means derived from the initial
calibration process are found in Appendix 3.)

TABLE 7
MEANS AND STANDARD DEVIATIONS
FOR BASIC SKILLS ASSESSMENT TESTS

GRADE LEVEL
Content Area 7 9 11
Reading
M * 600 626
SD * 41 46
N * 6,448 3,441
Language Arts
M * 577 590
SD * 39 49
N * 6,376 3,704
Mathematics
M 530 * 574
SD 45 * 49
N 7,661 * 4,318

* ot tested at this grade level



CTUATING STUTY

Since part of the scope of the contract between DoCl’S and the ITC required
the equatina cf student performance on the Pasic Skills Assessment Test to

a nationally normed achievement test, Dr. Ronald Fambleton of the University
of Massachusetts was emploved as a technical consultant for this phase of
the work. .Rased on the procedure suggested by Cr. Hambleton, a small pilot
study was designed and conducted to determine the feasibility of using a
linear regression model for this equating process. '

This rreliminary study used scores obtained on the Comprehensive Test of
Rasic Skills, Form S, Level 3 (CTBS-S) as the dependent variable and the
Pasch Measure dev. :ed framn performance on a set of items drawn from a
calibrated item kank as the independent variable.

Pased on the analysis of 234 pairs of seventh grade student scores, regres-
sion equations were developed for each of the content areas of reading,
language arts, and mathematics. These equations along with the appr¢priate
standard error of estimate are presented in Table 8. BAll correlations were
significant beyond the .001 level. .

Tablies 9, 10, and 11 show the predicted CTES-S scale score and grade equivalent
corresponding to the mean performance and to one standard deviation above

and below the mean on the BRasic Skills Assessment Test for grades 7 and

11l in mathematics and grades 9 and 1l in reading and language arts.

These conversions were taken from the CTBS-S Expanded Standard Score (Scale
Score) to Crade Eauivalent Table in the Examiner's Manual. For this
rreliminary study, predicted scores for 9th and llth grade students were
developed from the 7th grade students' scores used in this pilot study.

This procecdure was determined to be tentatively valid since raw scores on

the CTBS-S for all Uevels have been placed on the same scale using a

single conversion table. Fowever, caution should be used in interpreting
these results pending the campletion of the more camprehensive study outlined
below.

Prelimirary findings appear to indicate that the mean performance cf MolDS
students, for the grade levels and content areas tested, would bhe at a
sliahtly abowve grade level if tested on a naticnally normed standardized
achievement test.

A rore definitive analvsis will bhe conducted at the end of the second vear
Ct the testing program using a much larger sample across rmultiple grade and
ability levels. The desiqgn of such a studv has been campleted and arrance-
vents have teen made to gather data from students in elementary, junior, and
senicr high schools. It 1s anticipated that a minimum of 8,000 studénts will
be tested on both the CTBS-S and on tests composed of items drawn from cali-
trated i1tem banks. 2 sarple of such maanitude will rrcvide for the crrortunitv
*c carrv cut rearession analysls usina cress-validaticn prrcocecures. The

esults of this equating study will be precented in cdetail in the technical
roport for the second vear of the current testina procram.



TABLE 8

“ LINEAR REGRESSIQNS BETWEEN
THE BASIC SKILLS ASSESSMENT TEST AND THE
QCMPREHENSIVE TESTS OF BASIC SKILLS
LEVEL 3, FORM S BY SUBJECT AREA

READING LANGUAGE ARTS  MATHEMATICS

r .77 .73 .76

N 232 233 234

\ Sy. X 53 53 48
Intercept (a5 =257 -156 -81

Slope (b) 1.39 1.22 1.06

()‘

A
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TABLE 9

PREDICTED SCALED SCORES AND
GRADE EQUIVALENTS ON THE CTBS-S FOR LANGUAGE ARTS

GRADES 9 AND 11

Grade 9 Grade 11
. BSAT CTBS CIBS ~ BSAT CTBS CTBS
Measure Scale Soore GE - Measure Scale Score GE
5382 500 7.3 5412 504 7.6
577° 547 9.7 590° 563 10.1
616° 632 11.0 639° 623 '12.2

1l 3.D. below mean
mean
+ S.D. above mean

[&]
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TABLE 10

PREDICTED SCALED SCORES AND
GRADE EQUIVALENTS ON THE CTBS-S FUR READING

GRADES 9 AMD 11

Grade 9 -~ Grade 1l

BSAT CTES CTBS BSAT CTBS CTBS
Measure Scale Score GE Measure Scale Score GE

5602 © . 521 7.9 5808 549 8.8

600° 577 9.8 626° 613 10.7

640 561 11.3 672° 677  12.9
3

a =1 S.D. below mean

b = mean

1 S.D. above mean /\




TABLE 11

PREDICTED SCALED SCORES AND
GRADE EQUIVALENTS ON THE CTBS-S FOR MATHEMATICS

GRADES 7 AND 11

Grade 7 Grade 11
¢ A
BSAT CTES CTBS BSAT CTBS . CTBS
Measure Scale ‘Score GE Measure Scale Score GE
4852 433 5.6 5242 474 6.9
5302 480 7.1 anb 527 - 8.9
575° 528 8.9 6245, 580 10.3

1 S.D. below mean
mean
1 5.D. above mean

U w
uou o

C,
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DEMOGRAPHIC ANALYSIS

Chi Square analysis was used to determine whether a significant relation-
ship existed between the length of time that a student had attended a
DoDDS school and his scores on the achievement test. For the purposes of
this analysis, scores on the achievement measures within the three content
areas were broken into four categories: at or below ¢one standard deviation
from the mean, the mean to one standard deviation below, the mean to one

standard deviation above, and at or above one standard deviation from the
mean.

Tables 12 and 13 present the chi square analysis for this relationship
relating to the content area of mathematics for grades 7 and 1ll. 1In

both cases, the relationship was found to be statistically significant
(P<.05) but of little educational significance since only slight changes
occur in the row percentages.

Table 14 presents the chi square analysis for grade 9 students relative to
the content area of language arts. This relationship was also statistically
significant (P <€ .05) but of no educational significance. No analysis was
possible for llth grade students due to the extreme skewness of the distri-
bution of test scores.

Table 15 presents the chi.square analysis for grade 9 students relative to
the content area of reading. The relationship was again statistically sig-
nificant (P .05} but of no educational importance. NoO analysis was possible
for llth grade students. This was again due to extreme skewness of the
distribution.

It was not possible to compute additional chi square analyses on the remaining
two demographic variables due to an uneven distribution of student responses.
In both cases, that of primary hame languages and that of language spoken

at hame prior to entering school, English was chosen by the majority of =
students.



TABLE 12 .
(HI SQUARE ANALYSIS FOR THE RELATIONSHIP
BETWEEN MATH ACHIEVEMENT AND

THE LENGTW OF TIME IN DoDDS SCHOOLS
'FOR GRADE 7 STUDENTS

"Altogether, how long have you attended the Overseas Dependents Schools?"

e,

Less Than ' l to 2 3 or More

Math Scores One Year  Years Years Don't Know
‘ ' 192 333 677 20
B 340 635 1184 47
_ 472 816 1502 163
X tolS.D. ~  16% 28% 51% 5%
189 317 446 91

+1 S.D. . 18% 30% 43% 9%

'Chi Square = 128.97

P<.0S

(jl.
‘o
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TABLE 13

HI SQUARE ANALYSIS FOR THE RELATIONSHIP
BETWEEN MATH ACHIF'EMENT AND
THE LENGTH OF TIME IN DoDDS SCHCOLS
FOR GRADE 11 STUDENTS

"Altogether, how long have you attended the Overseas Dependents Schools?"

Less Than 1 to 2 3 or More

Math Scores One Year Years Years Don't Know
ﬁ 104 171 434 3
-1l s.D. | 148 ., 24% 61% 1%
A
_ : 192 290 . 761 17
- _ 156 . 286 819 16
X to 1 S.D. 12% 23% 64% 13
94 167 371 | 13
+ 1 S.D.~ 14% 26% 58% 2%
Chi Square = 17.39
$ <.05




TABLE 14

CHI SQUARE ANALYSIS FOR THE RELATIONSHIP
BETWEEN LANGUAGE ARTS ACHIEVEMENT AND
THE LENGTH OF TIME IN DoDDS SCHOOLS
. FOR GRADE 9 STUDENTS -

"Altogether, how long have you attended the Overseas Dependents Schools?"

Less Than 1 to 2 3 or More

Math Scores One Year Years Years Don't Know

) 163 197 496 6
. t’

_ 35¢ - 701 1583 35

X to -1 S.D. 13% 26% 59% 2%

_ 322 . 557 1221 43

X to 1 S.D. 15% . 26% 57% 2%

: 145 223 417 32

+ 1 S.D. : 18% 27% 51% 4%

chl Square = 59.78

P<.05




TABLE 15

JII SQUARE ANALYSIS FOR THE RELATIONSHIP
BETWEEN READING ACHIEVEMENT AND
THE LENGTH OF TIME IN DoDDS SCHOOLS
FOR GRADE 9 STUDENTS

"Altogether, how long have you attended the Overseas Dependents Schools?"

Less Than l o 2 3 or More

Math Scores One Year Years Years Don't Xnow
220 384 830 15
-1 S.D. 15% 27% 57% 1%
~ 366 639 1414 29
< to -1 3.D. 15% 263 58% 1%
_ 304 527 1236 47
X to 1 S.D. 14% 25% 59% 2%
' 172 267 504 30

+1 S.D. 18% 27% 52% 3%

ch1l Square = 33.90 . N

P<.05




: PERFCRMANCE SUMMARY AND CURRICULUM
IMPLICATIONS FOR READING

ITRODUCTION

The purpose of this section of the technical report is to provide a curricular
Lnterpretation of reading performance data for grades 9 ard ll.

To examine student performance in relation to a total curricular sequence,

the DoDDS Scope and Sequéence Curricular Skills Guide was placed on the Rasch

measurement scale. Eight broad categories or domains of reading skills were

1dentified by DoDDS as critical for reading development. These eight domains
. are listed below: .

l. Developrent of Sight Vocabulary

2. Structural Analysis

3. Camprehension of Factual Information

4. Coamprehension of Critical Information

5. Camprehengion of Critically Read Material
6. Use of Visual Reference Materials

7. Organization of Reading Material for Study
8. Appreciation of Literature in Many Genres

Each domain contains subskills, each of which has a range of difficulty
which has been graphically displayed in Figure 1.

To examine student performance in relation to the difficulty ranges of subkills
within each damain, the mean scores for DoDDS ninth and eleventh grade students,
600 and 626 respectively, were placed vertically on this continuum of DoDDS
reading skills.

FINDINGS

Student pertormance for all ninth and eleventh graders are reported in terms
ot group percentages and standard deviations around the mean. Findings of
these anaiyses ace summarized in Tables 16 and 17.

DoDDS Yormal Expectancy represents 1 S.D. around the mean (1/2 S.D. above
and 1/2 S.D. below) and is expressed in terms of score range in relation
to the DoDOS Scope and Sequence of Reading Skills.

Because some reading subskills have an upper range of difficulty that extends
veyond the "ncormal" range (as defined above), performance at this level is
considered optimal or Above DoDDS Normal Expectancy for students as defined
oy DoDDS Sccpe and Sequence Curricular Skills Guide.

conversely, score ranges falling Below DoDDS Normal Expectancy are repre-—
sented oy those skills that show a difficulty range of 1/2 S.D. cr more
Deiow the mean. This group could be further subdivided into remedial and
marcinal skill pertormance.

Tre findings Zor each grade level will be presented separately along with
1Nstructional recommendations.
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Score Range

Imphications

Percent of
DoDDS Students
in Score Range

FOR GRADE 9

TABLE 16
READING
SKILL LEVELS
STUDENTS

BASED ON 1979 DoDOS TESTING PROGRAM RESULTS

396576

577-622

623-679

Students have 7th grade
“reading skills or below

Continued work m Study
Skills, interpretive
danalysis and vocabulary
development

Intensive remediation
efforts indicated for
student meas‘ires
below 533

Students in this score
range are on grade level
and approaching optimal
development of most skill
areas.’

Advanced work suggested
for thus tugh ability group.

- vocabulary development

- abstractions

- evalualive analysis

- charactenzation and
molives

1396 - 21 7%

3742 = 68.0%

1310 = 20.3%

X 6(H)
N .48

tf




TABLE 17

READING
SKILL LEVELS .
- ' FOR GRADE 11 STUDEN\S
BASED ON 1979 DoDDS TESTING PROGRAM RESULTS ”
Scute Range 580 and Below £81-649 . . 650-679
. /
Remediation desirable - Normal range for grade 11. | Mastery of most reading
nphcations Suggested instructional . Continued work in Study skills.
lovel - grade 7 Skills desirable and N/ . -
) summarizing information. . :5’;12‘::’: |l2it¢:;c:)‘fo ?h?r:king
Emphasis placed on and contextual vocabulary
inturpreting infor mation. ' development would continue.
, - | optimal growth of reading
skills.

Challenge with abstractions,
imagery, and creative
thinking.

Stress vocabulary develop-
ment for SAT and <ollege
entiance exams.

Percent ot
DobDOS Studunts
s Seore Range

523 - 162% 1618 - 47.0% 1300 = 37.8%

X 626
N. 3441




DODDS SCOPE AND SEQUENCE OF READING SKILLS ON THE RASCH SCALE

O .
o a8 o o) 8 o] . ‘e
- N ™ < 0 ' @
DOLDS :
Objectives Contextudl Meaning .
. 38b- 649
1) Sight Vocabulary §35
. .’ Synonyms
2} Structural Analysis 349 Al A - b96
’ _ Antonyms 639
347 Prefixes 606
380 Suffixes - 690
304 Root Words 513
419 Plural and Possessive Noun.tndmﬁ 661,
429, Homogt.aphs 660
3) Comprehernds b6 " Literal Mam Idea 570
tactugal Information ~ , : ‘
146 Sequence _ 665
3 .
3 38 Datails 612
4) Comprehends 426 Predicting Outconmus 617
Cotical Intonmation § .
449 Causu/EfHect 633
*483 Fact/Opinion 637
564 Bias 37 4
Relationslup of Iduass
490
420 Subordinate Detal 637
469 __False Conclusions 615

-

Analogies, Similiss, Mulaphors

687
b) Comprehends Citically 481 Authot Point of View 619

Matenial Head

FIGURE ~

b 7Y



102

6) Uses Visual Reterence
Muturials

/) Organizes Material Read
tor tHechve Study

H) Apprecates Literaturg
s Many Gunies

200

300

1Y
< o] : @
362 Drawmﬂ Caonclusions 645
3
an Use ot Ruferancy Materials 666
374 Use ot Index, Glossary 586
414 Interpreting Chiaits, Giaphs, Maps 626,
‘Locatuy Inforimation
478 620
Dictionary Conlex;ual
"Alphabetize Guidawords Dafinition
476 672 674
369 Following Directions 626
462 Classihies Information 637
462 Suminaiizus Essuntial Ponls 6100
415 Main lded 598"
3 )
420 Suppoiting Dutails 637
41b Univursal Theme 600
a1 Charactes izaiun/Molives . 40
401 Figurative Language imagory - 662
4'&0 Cause & Effect e —- 633
403 Mood/ Tonw 6598
460 Compara/Canti ast 570
489 Pout of View 619
> [ i &
462 Suminary, wralization 623
FIGURE 1

R\

Grade 9 DOQODS Muan = 600

Grade 9 National Mean - 576
Grade 11 DODDS Mean - 626
Grade 11 Natwnal Mean = 6%4‘, .
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FTUDINGS
Grade 9

Based on student performance, 20% of the DoDDS ninth grade students are
1/2 S.D. or more above the mean (600). This represents a skill range of
623 to 672. Students with a score within this range are demonstrating a
performance level well above the national mean (576) for ninth graders.

Scores within this difficulty range {623-672) fall within the "optimal" or
advanced range of reading subskill development. As presented._in Figure 1,
the following reading subskills have an upper range of diff cuXty (above
622) and represent a high performance level in relation to the/mean. It
1s inferred that subskills with difficulty levels that fall or below
the range of the mean are well within the ing capability/ level of the
students within this score range (623-672).

Reading skills within this range are: Pt

Sight Vocabulary .
contextual clues -

Structural Analysis

antoryms

prefixes

plural and possessive noun endings

Comprehension of Factual and Critical Information
sequencing ’

details

predicting outcomes

cause and effect

fact and opinion

analogies, similies, and metaphors

author point of view

Use of Visual Reference Materials
use of reference material
Interpreting maps, graphs, charts
dictionary guide words
contextual definitions

Organization of Material Read for Study
followlng directions

classificaticn of material

supporting details

Aporeciation of Literature in Many Genres
characterizat:on and motives

tigurative language - imagery

cause and etfect (evaluative)

author moint of view (evaluative)
generalizations

20
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These skills would represent a low performance level for students at or
below the mean due to the high level of difficulty.

Approximately 58% of the DoDDS ninth grade students scored within a range

of 577-622. Students within this score range have demonstrated reading
performance contiguous with Normal Expectancy, as defined in the DoDDS

Scope and Sequence Skills Guide for the ninth grade. DoDDS damains of reading
development and the related subskills that fall within a difficulty range

of 577-622 are listed below:

Structural Analysis and Sight Vocabulary
synonyms

suffixes

root words

homographs

Camprehension of Factual and Critical Information
literal main 1dea

relationship of ideas

predicting outcames

subordinate detail

talse conclusicons |

drawing oconclusions

Use of Visual Reference Materials
use of index, glossary

locating information

ocontextual definitions
alphabetizing

Organization of Materials Read for Effective Study
summarizes essential points
,main 1idea

Appreciation of Literature in Many Genres
universal theme

mood and tone

canpare and contrast

These skills are high performance areas for students who score above the
mean (600).

Approximately 22% of DoDDS ninth grade students fall Below Normal Expectancy
range (396-576). All reading subskills within a range of 396 to 576 are
presented in Figure 1 and represent an apprcpriate instructional range of
difficulty for.ninth grade students within this performance category.

Skills outside the ability range of this group would include recognizing
D1as and the upper range of the following subskills:

51ght Vocabularv
contextual meanirg

31
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Structural Analysis
antonyms
plurals and noun possessive endings

Comorehension - Factual and Critical

sequence
analogies, similies, and metaphors

Use of Reference Materials
interpreting graphs, charts, maps
contextual defrnit;ons

Organization of Material Read for Study
supporting details

summarizing essential points
characterization and motives

figurative language

Appreciation of Literature in Many Genres
point of view )

cause and effect

summarization and generalization

32



CURRICULAR IMPLICATIONS AND RECOMMENDATIONS

[

Sight Vocabulary

. DoDDS_Scope and Sequence reflects instructional emphasis for this objective
at grades 1 through 4 with application of skills emphasized in grades 7 .
through 9. Use of contextual clues is emphasized also in grades 7 through
9 with general vocabulary develcpment ongoing from grades 7 through 12. A
look at Figure 1 will show that this subskill (contextual clues) has a
difficulty range from 385 to 649. Because this skill has an upper limit
yet to be reached by DoDDS students, continued instructional emphasis is
recommended for all students. Advanced instruction would include etymology
to continue vocabulary development. Students scoring below the mean should
build their vocabulary in context with an emphasis at the literal and
interpretive levels of comprehension.

Structural Analysis
/ * .
/ Excellent skill foundation in synonyms, prefixes, and suffixes. As pre-
/ sented 1n Figure 1, the subskill antonyms has an increasing range of
s Jdifficulty and continued instruction is recommended. Students with
f performance levels below the mean should receive continued instructian,
[ as tnese skills represent viable instructional areas for further vocabulary
f devealopment and word recognition. These skills serve to enhance vocqfrlary

comprehension when presented in context.

! comprehension of Factual and Critical Information

The following reading subskills show an upper range of difficulty that students
" .within the score range (623-672) are capable 6f reaching; an upper range S
4‘\_{ : wauld be represented by questions’ at the evaluative levels of thinking:

: ] sequencing; details; predicting outcomes; cause and effect; fact and opinion;
anglogies, similies, and metaphors; and author point of view. The difficulty
range arxd types of questions for the subskill detail are represented below.

DETAILS
\ g
o} 0
o = 0 [}
’ - yd c opd
3 2 g o
—_ = 3 29 FTREY
3 c #oom
0 = 2 390 g -
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S 2 = 5 ow o
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. . \ ’ . .
As presented in Table 16, 22% of DoIMS ninth grade students are Pelow
DoLTS Mormal Exrectancy (more than 1/2 S.D. beloew the mean), as defined
by the Scofe and Sequence Curricular Skills Guide. Student performance
within this range (396-576) should be evaluated individually based on the
student reéport and appropriate remediation prescribed. '

Approximately 18% of this ninth grade group'is within marginal performance
(524-572) rangé (seventh to eighth grade functional level) and would benefit
rost fram instructional "back-up" given in addition to the regular reading
curriculum. :

Student. scores with a performance range of 523 or below represent approxi-
mately 4% of the DoDDS ninth grade student population. Students within
this greup probably have a functional reading level at or below fifth grade
readability. Attitude and age are key factors in designing a remediation
program for ninth graders. Students who show a performance level belcw

the mean should receive additional emphasis at the literal level in additicn
to critical and evaluative reading. The ability to read for literal meaning—-
that .is, for stated ideas—is influenced greatly by recognition of word
meaning in centext. Instruction in recognizina and using context and mor-
rhemic (structural) clues, adapting to shifts in word meaning and under-
standing figurative language serves toO increase comprehension considerably.
Literal camprehension is further enRanced when t“e reader perceives the

way in which ideas are related. Various organization patterns, such as
time order, camparison, contrast, and cause and effect, should be presented
as "vehicles" used by writers to transmit ideas. Continued exposure to

‘a variety of reading materials and writing styles will insure continued
develorment of camprehension skills. TO read in¥érentially, or "between

- the lines," is to draw conclu51ons, make generalizations, sense relationships,
and predict outccmes. These deeper meaninas can be inferred only after
surface meanings are fully understocd. Critical reading is a process of
evaluatinag ideas or infommatioh and is facilitated by thought-provoking
questions. Cuestioning strategles showld be anphas1zed as mean performance
(6C0) represents the lower range of difficulty in critical reading subskills,
such as recognizing bias (564-674), contextual definitions, and metaphors.

vse of visual Feference Materials

Locating information and alphabetizing should be the foundation skills
emrhasized for below expectancy performance. Use of index should extend
to the glossary and be presented alcng with use cf reference materials.
RPecause contextual definitions and interpretive skills (see Figure 1)

have an urrer range of difficulty (666-~674), instructional emphasis should
coentinue for all students.

Crganization of Material Read for Study

Contiruved erphasis is recommended in classification of informaticn for
advancec students as this subskill has an urper range of 637. The radority
oY DelS students did verv well eon fcllowing directions and surmarizirg
23sential roints; however, these skills also have an urper rance oOf
Gifflculty vet to be reached bty MoLE advanced ninth grade students.




Again, emphasis on recognizing the main idea is recommended for student
scores below the mean.

JODDS Scope and Sequence shows an instructional emphasis on use of SQ3R
techniques for content organization through grade 1l. Students within a
score range of 623 to 672 may be capable of applying this organizational
technique to more advanced or technical reading material.

Appreciates Literature in Many Genres

According to DoDDS Scope and Sequence Skills Guide, instruction within
this domain begins with grade 7; however, many of the subskills are not
intraduced until grade 9. Because each of the subskills has a range of
Jdifficulty that extends beyond 622, continued instruction utilizing
materials of increasing camplexity is recommended. '
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FINDINGS
Grade 11

Based on student performance, 38% of DoDDS eleventh grade students are 1/2
S.D. or more above the mean (626). This represents a skill range of 650-679.
Students with a score within this range are demonstrating a performance
level above the national mean (604) for eleventh graders.

Scores within this difficulty range fall within the "optimal" range of
develcpment for most reading subskills. It is inferred that subskills which
have difficulty levels that fall within or below the range of the mean are
within the reading skills capabilities of 38% of the DoDDS eleventh grade
student population. ’

As presented 1n Figure 1, the following reading subskills have an upper
range of difficulty above 650, and represent a high performance level in
relation to the DoDDS eleventh grade mean (626).

Structural Analysis .
Plural and possessive noun endings

Camprehension of Factual and Critical Information
sequencing

recognizing bias

analogies, similies, and metaphors

Use of Visual Reference Materials
use of reference materials
contextual definitions

Appreciation of Literature in Many Genres
fIgurative larguage - imagery ’

These skill areas represent a low performance level for students at or below
the mean. Instructional follow-up must include prerequisite skill develop~
ment. Task analysis is highly recammended on an individual basis for low
ability students.

Cloze orocedures (syntactic deletions) as an instructional technique is one
way to force students to became aware of syntactic as well as semantic
relationships within a passage.

Rankin and Overholser (1969) have demonstrated that the Cloze procedure

can be used effectively to diagnose intermediate grade students' sensitivity
Lo context clues. Rankin has suggested that by constructing Cloze exercises
tram subject matter texts written at various levels of difficulty, the Cloze
vrocedure oould provide greater transfer between the remedial situation and
the classroom.

Jongsma, “ugene. The Cloze Procedure as a Teaching Technicue. ERIC,CRIER
and the International Reading Association. 1971.

by,
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Approximately 47% of the DoDDS eleventh grade students scored within a range

of 581 to 649 (see Table 17). Students within this scoring range have demon-
na strated reading performance contiguous with Normal Expectancy as defined

by DoDDS Scope and Sequence Skills Guide for grade ll. Students within this

score range demonstrate competence in the following subskills which fall

within this range:

Ay
1
H

Structural Analysis and Sight Vocabulary
prefixes

synonyms

suffixes

root words

homographs

wontextual meaning

-

Camprehension of Factual and Critical Information
literal main 1idea

details
predicting outcomes
cause and ettect d

relationship of 1ideas

fact and opin:on \
subordinate detail A
false conclusions

Carprehension of Critically Read Material
author point of view
drawing conclusions

Use of Visual Reference Materials

use of index, glossary

interpreting, maps, graphs, and charts
locating information

dictionary gquide words

Organization of Material Read for Effective Study
following directions

classification of information

summarizes points

main 1dea

supporting details

Appreciation of Literature in Many Genres
universal theme
- characterization,/motives
cause/etfect
mood/ tone
canpare,‘contrast
wolint of view
surmarty, generalizatien




It is inferred that subskills have difficulty levels that fall at or kelow
the mean (A26) are within the rance of capabilities of this 20 percent of
the eleventh arade ropulation. These skills were included in the listings
above and are considered high performance skill areas for students who score
within or above the range of the mean (581-649).

Approximately 15% of the NoDPDS eleventh grade students fall Pelow Mormal
Fxpectancy range (580 or below).

A1l reading subskills within a range of 349 to S58C are represented in
Figqure'l and represent an appropriate instructional range of difficulty
for eleventh grade students within this cateqgory of performance. £&kills
outside the ability range of this group would include recognizing bias and
the uprer rance of the following skills:

Sight Vocabulary
contextual meaning

Structural Analvsis
antonyrs
plural and ncun possessive endings

Comprehension - Factual and Critical

sequence
analogies, sirilies, and metaphors

Use of Peference !aterials
interpreting crarhs, charts, and maps
contextual definitions

Craanization of Material Pead for Study
supporting detalls

surmarizing essential points
characterization/motives

figurative language

Arprreciation of Iiterature in Many Cenres
noint of view

cause’/effect

symrarizira and qeneralization
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URRICULAR IMPLICATIONS AND RECOMMENDATIONS

Sight Vocabulary and Structural Analysis

DoDDS instructive emphasis for sight vocabulary occurs in grades 7 to 9.
With a large percentage of eleventh grade students at or above the mean,
continued emphasis will help prepare college-bound students for SAT and
college entrance exams.

Students performing below the mean should build vocabulary and word attack
skills in context. Advanced students should cQntinue vocabulary development
through etymology.

1

Camprehension of Factual and Critical Information

Excellent develcpment in literal main idea, details, predicting outcames,
fact and opinion. Relationship of ideas is also well within capabilities
of most DoDDS eleventh graders. Advanced students should concentrate on
further development of recognizing bias, as the range of difficulty for
this subskill exceeds eleventh grade mean performance.

Recognizing subordinate details also has a range of difficulty that extends
beyond eleventh grade mean performance. Instructional emphasis on the use
of SQ3R could extend this skill to technical reading material. Students
below the mean should have intensified instruction at all levels of com~
prehension at a reading level appropriate for individual instruction.
Camprehension is enhanced when the student recognizes relationships.

canprehension of Critically Read Material

DoDDS eleventh grade students should have continued opportunities to draw
oonclusions based on materials read. Reading material that addresses
anaiogies and abstractions would extend evaluative thinking skills and allow
advanced students to reach the upper limits of those skills.

Remedial students should also be given opportunities to ouild on skills at
the literal level, or higher levels of understanding will never b reacned.

~se of Visuali Reference Materials

Use of index and glossary and location of information skills show excellent
developmenrt.

Use of reference materials is a subskill with a range of difficulty that exceeds
Tean perormance (626). Continued emphasis of this subskill is recormended.

Jontextual definitions also represent a subskill range above the mean. This
sk1ll, combined with contextual meaning, would serve to strengthen overall
vocabulary develcpment.




Students with a performance measure below the mean shculd have continued
instructicn in all subskills within this damain.

Crganization of Material Pead for Fffective Study

DoCDS eleventh grade students have a strong foundation in organizational
skills. Fommal organizational instruction begins in arade 4 and continues
through the eleventh grade. This instructional emphasis may serve to account
for the high performance of 85% of the students in reading comprehension
skills.

Pemedial instruction shculd include sequencing as it relates to organiza-
tion of reading materials.

Arpreciation of Literature in Many Cenres

Continued emphasis is recormended through grade 12. Appropriate instruc—
tional emphasis should include use of fiourative language and imagery.
Centextual definitions should be part of the total instructional secuence
within this domain.

For the 15% of the eleventh graders who fell below mean performance, instruc-
tional emgphasis should include interpreting information. This skill could

be applied to a literary apprcach to the teaching of reading and might be
most beneficial to eleventh grade students.

Peading is not simple, nor is it a single skill. It is a complex process
that consists of many different camponents. Students learn scme skills

and rove on, tut it takes time to gain overall proficiency in readina. Vthat
may be an achievement at one point in their reading develorment may not

be good enouch at another. This fact explains why some students can cope
with early reading demands but not later ones. It also underscores the

need for continuous and orderly reading experiences throughout the school
vears.
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SUMMARY

READING

Overall performance in reading was above the national average for both 9th
and llth graders. With a mean score of 600, the ninth grade DoDDS students
exceeded a national mean of 576 by a respectable margin. DoDDS eleventh
graders achieved a mean score of 626, exceeding a national eleventh grade
~mean of 604 in reading comprehension. '

Findings show that approximately 38% of all eleventh grade DoDDS students
demonstrated reading performance levels above the mean, while 20 percent of

all ninth graders also showed above-average reading skills. Ninth graders

with a score within a range of 623-672; and eleventh graders with a score

within a range of 650-679 should be counseled for college preparatory coursework.

Approximately 58% of DoDDS ninth grade students and 47% of the eleventh graders
demonstrated reading skills within a normal expectancy range (1 S.D. around
the: mean).

Performance beliw normal expectancy was represented by a score range of 396-576
for ninth grade and 410-580 for the eleventh grade. Wittin this performance
category, skills in reading camprehension range fram "marginal® reading ability
(6th-8th grade reading skills) to low levels of literacy (2nd-3rd grade level).:
darginal students would benefit most from instructional back-up services in
addition to the regular DoDDS curriculum.

A smaller percentage of both ninth and eleventh grade students would benefit
most fram a modified course of study designed to develop literacy in relation
to life skills while at the same time enhancing comprehension of a variety of
reading materials. Reading instruction should be available for all content
areas for remedial students.

Curricular Implications

DoDDS students show excellent development of comprehension skills from concrete
Lo abstract levels of thinking. The early emphasis on organization of content
for study by use of SQ3R technique may be the contributing factor.

Instructional emphasis for grade nine should include advanced instruction in
vocabulary development, uvontextual definitions, figurative language and
abstractions. Emphasis on interpretive skills will strengthen critical reading.

Grade eleven students should continue vocabulary development in context, and
should work with recognizing bias in various reoc.ng materials such as newspaper
editorials and journal articles. Preparation for wollege exams 1s highly
recammended.

Remedial follow-up based on an individual evaluation is highly recommended for
students 1/2 S.D. or rore below the mean at each grade level. Remedial emphasis
at the eleventh grade should build on a strong literal base but focus on
lnterpretive camprehension skills at the application level.
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PERFORMANCE SUMMARY AND CURRICULUM
IMPLICATIONS FOR LANGUAGE ARTS

- INTRODUCTION

The purpcse of this section of the technical report is to provide a curricular
interpretation of language arts performance for grades 9 and 1l.

In order to examine student performance in relation to a total curricular
sequence, the DoDDS Scope and Sequence Curricular Skills Guide was placed

on the Rasch measurement scale. Seven broad categories or domains of language
arts skills were identified by DoDDS as critical for language arts develcpment. -
These seven domains are listed below:

l. Capitalization

2. Punctuation

3. Usage

4. Sentence Structure

5. Building and Changing Sentences
6. Paragraphs

7. Spelling

Each damain contains subskills, each of which has a range of difficulty
which has been graphically displayed in Figure 2.

To examine student performance in relation to the difficulty ranges of subkills
within each domain, the mean scores for DoDDS ninth and eleventh grade students,
577 and 590 respectively, were placed vertically on this continuum of DoDDS
language arts scores.

FINDINGS

Student performance for all ninth and eleventh graders are reported in terms
of group percentages and standard deviat.ions around the mean. Findings of
these analyses are summarized in Tables 18 and 19.

DcDDS Normal Expectancy represents 1 S.D. around the mean (1/2 S.D. above
and 1/2 below) and is expressed in terms of score range in relacicn to the
DoDDS Scope and Sequence of Language Arts Skills.

Because some language arts subskills have an upper range of difficulty that
extends beyond the "normal" range (as defined above), performance at this
level is considered optimal or Above DoDDS Normal Expectancy for students
as defined by DoDDS Scope and Sequence Curricular Skills Guide.

Jonversely, score ranges falling Below DoDDS Normal Expectancy are repre-
sented oy those skills that show a difficulty range of 1/2 S.C. or more
below the mean.

The findings for each grade level will be preserited separately aleng with
instructional recommendations.



Scare Range

Implications

TABLE 18

SUMMARY OF LANGUAGE ARTS SKILL PERFORMANCE
FOR GRADE 9 STUDENTS
BASED ON 1979 DoDDS TESTING PROGRAM RESULTS

657 and Below

668-696

597 and Above

b —

Students are below
grade luvel gxpec:
tancy in skills.

Consistent practice in
skill-building exercises
desirable. Repetition of
OXUrcIsus in presen-
tation of new concepts
desirable.

Intensive remediation
altorts indicated for
student measures below
518 (371 = 6.82%).

Students in this score
range are on grade level
and approaching optimal
development of most skill
areas for Grade Nine.

Capable of more
advanced work at
grade level.

Emphasis should be
on expository

writing, especially the
short theme and
paragraph.

1.508 - 24 28%

2,782 - 43 64%

2,045 = 32.08%




Score Hange

bnphecations.

TABLE 19

SUMMARY OF LANGUAGE ARTS SKILL PERFORMANCE
FOR GRADE 11 STUDENTS
BASED ON 1979 DoDDS TESTING PROGRAM RESULTS

566 and Below

667-613

614 and Above

Students are below
grade level expectancy
in skills.

Consistent practice in
skill-buikding axercises
desirable.

Intensive remediation
eftorts indicated for
student measuras below
b19.

Students in this score
range are on grade level
and approaching optimal

development of most skill.

areas for Grade Eleven.

. Capable of advanced-

level work, emphasis

. should be on exposi-

tory writing, espe-
cially longer themes
and essays.

1.073 = 28 96%

1,370 = 36.99%

1,261 = 34.04%




19
O
™

Capitalization

Punutuation

b
ih

l,:ulUtt

.0

] 1

DODDS SCOPE AND SEQUENCE OF LANGUAGE ARTS SKILLS ON THE RASCH CONi'lNUl_JM

Q '
8 3 §
< w0 8
38b Fu st Word of Sentence 6524
] -
P o o
o ropor Nouns & Titles 590
390 Abbisviation & Initials (Mr, Mrs . Rov Dl ) B34
310 Period . 685
4"0 Question Mark 1633
403 Exclamation Mark 577
Apost :
434 postrophe 577
. Coiminas
346 datles  addivssus Clarity appositives 629
. introduclory
serws
direct dikiress
out of vider
’ Seum culon
608 618
Jres Subject Verb Agwumgm 678
- Verb Tonse 631
' 400 Nugdlives 530
444 Pronoun Agisuinent 521
T Adjuctive Advuib Construction : b26
424 Use of Case biig

FIGURE 2

700

I

N,

~’



S oy q\.
) -" . L . '
3 8 3 8
a ’ § 0 ~
. p]
Semt 431 Complele Sentunces - fragment & run on 636 ‘
ehtanhcy .
Suucture . s, 436 Sinple - Cgmpound - Complex 619
' 518 Clausus 630
Bulding & aCOmpouM"m Y \
! Changing e Co ordhination & Suburdinapion 622 .
I Sentences 490 650
1
L ]
l s
494 Topic Senlence 696
& 433 Subordinate Detail 613
Y Pai aytaph 609 Main ldoa 579
l)cvulu;)uw{\l
463 Transition 546 / .\\
B 493 Closing Staternuit b0 \
’ [ ]
Spulhng 149 - hu..sl Mudial  Inttial Vowsl Sounds 642
SHH - e e —_ Consunant Markers  Doubling - Spelling Unins 550 L4
# Suess  likluding Schwa
(ms ______ and frequently mispronounced 611
o o 471 ) Prufixos & Sautlixes b1 N
- i
_ / Grade 9 DODDS Mean - 677
e ) FIGURE 2 Grade 9 National Mean - 555
K ( Grade 11 DODDS Mean - 590
' o ' ' : Grade 11 Natwnal Mean = 5674
\\ - P

R Y



FINDINGS
grade Y

Based on student performance, 32% of the DoDDS ninth grade students are
1/2 5.D. or more above the mean (577). This represents a skill range of
597 to 700. Students with a score within this range are demonstrating a
performance level well above the national mean for ninth graders.

Scores within this difficulty range (597-700) fall within the "optimal"
ringe of language arts subskills. As presented in Figure 2, the following
language arts subskills have an upper range of difficulty above 595, and
represent a high performance level in relation to the mean. It is inferred
that subskills which have difficulty levels that fall within or oelow the
range of the mean are within the language arts capability level of this 32%
of the DoDDS ninth grade students.

Punctuation
Qamnas
semi~-colon

Usage

verb tense

sentence Structure :
canpound sentences, fragments, and run-on sentences

simple, campound, and camplex sentences

clauses

Bullding and Changing Sentences
campounding
coordination and subordination

Paragraph Development
subordinate detail

Students scoring more than 1/2 S.D. above the mean are expected to be com~
vetent 1n other subskills in language arts specified by DoDDS, as these
sk1lis are less difficult and should be within their ability range.

Ancut 443 of the DoDDS ninth grade students scored within a range of 558-596.

students within thls scoring range have demonscrated language arts performance
SCRtiguous with normal expectancy, as defined in the DoDDS Scope and Secuence

SRiils Guide for the ninth grade. DoDDS domains of lanquage arts development

and the related subskills that fall within a difficulty range of 558-596

are iisted telow:

-avltasizatien
Tvoper neuns and titles

UnctuatiLon
Lerlod
~xclarmaticn Tark
nesLetene
XrT33

e
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Usage
subject-verb agreement

verb tense
use of case

Sentence Structure

camplete sentences, fragments, and run-on sentences
simple, campound, and camplex sentences

clauses

v

Building and Changing Sentences
campounding
coordination and subordination

Paragraph Development
topic sentence
subordinate detail
main 1idea

transition

closing statement

Spelling
consonant markers, doubling, spelling units
prefixes and suffixes

These are skills in which ninth grade students scorihg in the normal range
are still gaining ground. As noted above, students scoring more than 1/2
S.D. above the mean should do well in these skills.

About 24% of DoDDS ninth grade students fell into the below normal expectancy
range (less than 558). As shown in Figure 2, all language arts subskills

are represented, including those with difficulty levels below 558. These
represent an appropriate instructional range of difficulty for ninth grade
students 1n this performance category.

Skills beyond the ability range of this group would include the use of the
semi—colon and the upper ranges of the following subskills:

capitalization
oroper nouns and titles

Punctuation
veri1od
2xclamatilon mark
apostrophe
emmas

“sage

subject—verd agreement
Verd tense

ise Ot case




Sentence Structure

complete sentences, fragments, and run-ons
sumple, campound, and camplex sentences
clauses

Building and Changing Sentences
canmpounding '
coordiantion and subordination

Paragraph Development
toplc sentence
subordinate detail
main idea

closing statement

Spelling
consonant markers, doubling, spelling units
prefixes and suffixes

Student performance within this range (below 558) should be evaluated indi-
vidually, and appropriate remediation prescribed.
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CURRICULAR IMPLICATIONS AND RECOMMENDATIONS

capltalization

Although capitalization rules for books, songs, stories, etc., are intro—
duced and emphasized from grades 2 through 5 in DoDDS Scope and Sequence,
maintenance ‘essons and review are necessary since this is a more difficult
capitalization concept. Special emphasis' should be given to determining
important words in titles, as well as to the capitalization mechanics
employed when citing publication sources.

Punctuation

Although the difficulty range for the uses of the period and the coamna
extend above the grade 9 mean (see Figure 2), DoDDS performance can be
considered "normal." The precise use of the period is contingent upon

a mastery of many concepts: for example, when is the period more appro-
priate than any other mark of punctuation? If the distinction must be
made among the period, semi—-colon, or colon, the grade 9 student is
involved with punctuation skills which are currently being learned. Skill
mastery 1in all uses of the comma would also be considered advanced for
grade 9 students: for example, commas with non-restrictive clauses would
be considered advanced, since non-restrictive clauses ar.: emphasized in
grades 9 through 12.

DoDDS students scoring above the range of the mean are capable of mastery
of the more advanced skills of punctuation such as using the semi-colen

to separate independent clauses in a campound or campound/complex sentence,
or to separate parts of a series when internal commas are used.

Usage

The difficulty range for verb tense extends above the grade 9 mean rarge.
The more difficult items in this skill require a knowledge of the namenclatur:
used 1n formal grarmar. For example:

The correct past tense
of the verb go is:

A. going , b
B. went

Z. gone

D. have gone

Instructicnal needs would include apprcpriate review of grammatical ncmen-
clature. Ervphasis should be given to subject-verb agreement, especially
wten s-v are interrupted by ron-matching modifiers: for example, a singular
subTect 1s interrupted from the verb by a plural object of the preposition.
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The skiils difficulty ranges for simple, campound, and complex sentences

4o beyond the grade 9 mean (see Figure 2). Subordinate and relative clauses
also go beyond the mean. DoDDS Scope and Sequence indicates that these
skills are emphasized in grade 9; however, they are also emphasized in- grades
10 through 12. Students can be expected to have same knowledge of the
nomenclature and concepts of these skills in grade 9 without having achieved
mastery.

Sentence Structure

Building and Changing Sentences

Bmphasis should be placed on students writing original sentences which
1llustrate campounding, coordination, and subordination of ideas. A review
of grammatical namenclature is also suggested. An example of an item that
would be difficult for students who scored at or below the mean involves

a knowledge of formal grammar:

Which sentence has a compound predicate?

A. The President of Council was given
the ocath of office and assumed her
new duties immediately.

B. The two council leaders took their
caths of office.

C. The President and Vice President of
Council, once they had assumed office,
swore in the secretaries and historian.

D. The two council leaders and the two
secretaries sat on the stage.

Paragraph Develooment

Grade 9 student measuring within the range of the mean or above are appro-
oriately progressing with expository writing-readiness skills. Many aspects
of the following skills are within mastery range of students within this group:

. topicC sentence
+ subordinate detail
. main idea
~1dentify main 1dea in paragraph;
other ideas subordinated;
use of appropriate details to support main idea
. transitions
-transitions between sentences
—transitions between paragraphs
. clesing statement

sroguent Jompositlon assignments with emphasis on the expos1tory paragracth.
are aporovriate. students are progressing withiln a desirable age/skill
reiationsnip.

(2]
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Spelling

Students within the rang: of the mean show mastery of the following selected
spelling skills:

. vowel sounds
-initial long vovel sound
(e.g., able, evening)
-medial long vowel sound
(e.g., radio, shining, polite)
-final long vowel sound
(e.g., why, destroy, piano)
-voewel units
(e.g., please, street, raise)

. consonant sourds
-markers
(e.g., give, use, cause)
-doubling
(e.g., address, recess)
-consonant spelling units
(e.g., break, geography)

. stress
-frequently misspelled due to pronunciation
(e.g., February, library)
-schwa sound
(e.g., often)

Continued skills development is required in word forming and doubling con-
sonant markers.

. work forming
-prefixes '
(e.g., misspell, until, professor)
-suffixes
(e.g., matches, captivity, heroces)

. doubling consonant markers
(e.g., accommodate, occasion, possession, recammend)

!
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FIXTINCS
Crade 11

Based on student perfommance, about 34% of [oDDS eleventh grade students are
1/2 S.D. or more above the mean (590). This represents a skill rance of €14
to 715. Students within this rance z2re demonstrating a performance level
above the nati..:al mean for eleventh graders.

Scores within this difficulty range fall within che "ootina'" range of
development for most language arts subskills. It 1s inferred that subskills
which have difficulty levels falling within or nelow the range ~f the mean
are within the language arts cagabilities of this 34% of the IWIMS eleventh
grade student rcpulation. '

As presented in Figure 2, the following lancuage arts subskills have an upper
range of difficulty above 614, and represent a high performanc: level in relation
to the FolCS mean (590). Students whose performance is at or “wlow the mean

will have difficulty with these skill areas, especially @t their upper difficulty
levels.

Punctuaticn »
camas, especially in non-restrictive clauses
semi-colon

Usage
verb tense -

Sentence Structure

camplete sentences, fragments, and run-on ser -ences
simple, campound, and camplex sentences

clauses '

Puilding ard Chancing Sentences
canpounding
coordinaticn and subordination

Sflightly less than 40% (36.99%) of the DolDS eleventh grade students. scored
within a rance of 567 to 613. Students within this scoring range have demor~
strated lanauage arts performance contiguous with normmal expectancyv, as defined
by the DoDCS Scope and Seaquence Skill Cuide for grade 11. Students within

this score rarge demonstrate campetence in the follcwing subskills falling
within this rance:

Caritalizaticn
croper ncuns and titles

unctuaticn
rerioe’
exclamation mar
apostrorhe
oormas
semi-cclen




“Usage
subject-verb agreement

verb tense
use of case

‘Sentence Structure

. complete sentences, fragments, and run-on sentences
simple, campound, and camplex sentences

clauses

Buildinc and Changing Sentences

compounding
coordination and subordination

Paragraph Development
topic sentence
subordinate detail
main idea

closing statement

Spelling
consonant markers, doubling, spelling units
prefixes and suffixes

It is inferred that, where students within 1/2 S.D. of the mean are often

still in the process of acquiring camplete mastery of these skills, students
rore than 1/2 S.D. above the mean have more thorough control of them. Similarly,
it 1s to be inferred that students performing at or near the level of the

mean have acquired mastery of those skills whose upper level of difficulty

1s below the point 1/2 S.D. below the mean.

Slightly more than one—fourth (28.96%) of the DoDDS eléventh grade students

fell in the below-normal expectancy range (scores less than 567). All language
arts subskills are represented in Figure 2, and represent an appropriate
instructional range of difficulty for eleventh grade students in this performance
category. Skills outside the ability range of this group would include

use of the semi-colon and the upper range of the following subskills:

Capitalization
proper nouns and titles

Punctuation
pvericd
exclamation mark
apostrorhe
commas

vsage
subject-verb agreerent
vero tense

Use Of case
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Sentence Structure
complete sentences, sentence fragments, and run-on sentences
simple, compound, and camplex sentences

clauses

Buildiné and Changing Sentences
canpounding
coordination and subordination

: Paragraph Development
toplic sentence
subordinate detail

. main idea
transition
closing statement

Spelling

consonant markers, doubling, spelling units
prefixes and suffixes

As was mentioned in the ninth grade summary, the individual student's score
must be the determining factor for the remediation to be implemented.
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CURRICULAR IMPLICATICNS AND RECOMIENDATIONS.

capitalization .

Excellent skills foundation. Virtually all rules are introduced by grade 5

in DoDDS Scope and Sequence. Students who measure below the mean should
review concepts for determining proper nouns; and skills maintenance practice
is essential for most students. Special review should be given to determining
important words in titles, as well as to the capitalization mechamcs
employed when citing publication sources.

Punctuation

Excellent skills foundation. The use of commas with non-restrictive clauses
and a review of commas needed for clarity (appositive, out of natural order,
series, etc.) would be appropriate. More advanced concepts which need emphasis
are the uses of the semi-colon to separate independent clauses in a compound

or campound/complex sentence, or to separate parts of a series when internal
commas are used.

Usage

Skills maintenance lessons with an emphasis on subject=-verb agreement would
be beneficial for most students. An example of an item which would be con-
sidered more difficult for a student who scores in the range of the inean
involves the interruption of the subject-verb with a prepositional phrase.
The student nust know how the subject and the ooject of the preposition

are differentiated:

Choose the word or group of words
that correctly campletes the sentence.

The many voices of the chorus
: loud and clear.

A. sound

3. sounds
C. sounding
D. to sound

Review of grammatical nomenclature in identifying verb tense seems appro-
criate Or most students.

sentence Structure

Host students do well with identifying non-sentences; more ermphaslis seems
ALTrorriat2 1n working with run-on sentences. The structure of the corplex
sentence and of the inherent use and identification of clauses is another
area Ot aprarent need. DoDCS Scope and Sequence 1ndicates instruction in
ciauses 1s from grades 9 throucgh 12; therefore, nertformance can te considered
~1thln normal expectations for grade 1ll.
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Building and Changing Sentences

Continued emphasis in this skill is appropriate for most students. More
advanced application of campounding ideas as well as coordinating and sub~
ordinating elements within sentences would be beneficial. An example of
an item which would be considered difficult for most students measuring
within the range of the mean:

Daisy likes nice clothes.
She won't spend much money on them.

Select the sentence below which gives
equal importance to the ideas in each
sentence above.

' A. Although Daisy likes nice clothes,
she won't spend money on them.

B. Daisy likes nice clothes, but she
won't spend much money on them.

“. Even though Daisy won't spend much
money on them, she still likes nice
clothes.

D. Daisy won't spend much money on the
nice clothes that she likes.

Paragraph Develooment

DoDDS students measuring within the range of the mean or above show exposi-
tory writing readiness. In other words, they should experience no diffi-
culty in handling the elements of the paragraph, such as the topic sentence,
developing the main idea, or making transitions. Frequent expository writing
assignments should be beneficial.

sSpelling

Students within the range of the mean show mastery of the following selected
spelling skills:

. vewel sounds
—initial long vowel sound
(e.g., able, evening)
-medial long vowel sound
(e.g., radio, shining, polite)
-final long vowel sound
(e.g., why, destroy, piano)
-vcwel units
(2.g., please, street, raise)

Q.



. consonant sounds
-markers
(e.g., give, use, cause)
-doubling
(e.g., address, recess)
-consonant spelling units
. (e.g., break, geography)

+ stress
-frequently misspelled due to pronunciation
(e.g., February, library)
-«<chwa sound
(e.§., often)

. word forming
-prefixes
(e.gs, income, until, confess, advise)
-suffixes
(e.g., matches, captivity, heroces)

Continued practice is indicated in the use of doubling consonant markers.

+ doubling consonant markers ,
(e.g., accommodate, occasion, possession, recommend)




SUMMAPY -

LANGUACE APTS

Cverall rerformance of DoDPé ninth and eleventh grade students in.lanquage
arts was above the national means (555 and 574 respectively).

With a ninth grade mean of 577, 44% of DoDDS ninth Qrade students and
arproximately 37% of the eleventh grade students demonstrated language
arts skills within a normal expectancy range. (1 S.P. around the mean).

Findings showed that 32% of DoDDS ninth grade students and 34% of all DoDrS
eleventh graders have demonstrated lanquage skills above narmal expectancy
levels as specified by DoCDS. Performance below normal expectancy was rep-
resented by a score range of 533 or below. Approximately 24% of all ninth
graders fell within this performance category. Almost 29% of DoCDS eleventh
arade students fell below normal expectancy (scores less than 567).

For students demonstrating below normal expectancy performance, individual
skill evaluation is highly recommended. Pemedial -follow—up based on indi-
. vidual needs should include writing skills (punctuation, capitalization,
usage) as they appear within the body of a ggpagraph or writing sample.

-

Curricular Implications \\

The majority of DODDS students showed strengths in spelling skills considered
tasic for high school students. For- example, words freauently misspelled due
to mispronunciation (spelling "demons") presented no problem. Ofﬁir arrarent
curricular strengths included subject/vert agreement and related campositicn ]
skills such as paragraph develcprent. Fleventh grade teachers should capitalize |

on these fourdation skills by planning creative expository writing activities.

Instructional emphasis for grade 9 students should include maintenance lessons

and review for capitalization and punctuation. Advanced students are ready for
more cdifficult uses of runctuation, such as the semi-colon to separate independent
clauses. . .

formal instruction cn usace should include appropriate review of arammatical
narenclature. i

Sentence structure and writing skills should emphasize writing original csentences
which i1llustrate carpounding, coordination and subordinaticn of ideas. 2 review
of ararmatical nomenclature is recommended. .

faracrarh development skills should continue to increase in complexity. DolDS
stucdents Jdemenstrate excellent foundation skills jn related subskill areac.

“rade 11 students should continue to huild upcn an excellent lancuace fourndaticn.
Technical writing and exposure to a varietv of expository stvles will serve

*C enhance rasic writing skills. Maiatenance lessons on advanced runctuation
anc usace 1s also recamended. Pigorcus course worb in writina and crarrar
sheuld ke available after grade 9 for college-bound stucdents.
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PERFORMANCE SUMMARY AND CURRICULUM B
IMPLICATIONS FOR MATHEMATICS

. . »

INTRODUCTION N

. The purpose of *this section of the technical report is to provide a curricular
interpretation of mathematics performance for grades 7 and 1l.

In order to examine student performance in relation to a total curricular
sequence, the DoDDS Scope and Sequence Curricular Skills Guide was placed
on the Rasch measurement scale. Eight broad categories or domains of
mathematics skills were identified by DoDDS as critical for mathematics
development. These eight domains are listed below: '

1. Number Awareness

2. Canputational Skills
3. Problem Solving

4. Data Collection

5. Measurements .

6. Predictions

7. Gecmetry

8. Sets

Each domain contains subskills, each of which has a range of difficulty
which has been graphically displayed in Figure 3.

To examine student performance in relation to the difficulty ranges of subskills
within each domain, the mean scores for DoDDS seventh and eleventh grade
students, 330 and 574 respectively, were placed vertically on this continuum

ot DoDDS mathematics skills.

FINDINGS
Student performance tor all seventh and eleventh graders are reported in *
terms of group percentages and standard deviations around the mean. Findings
Of these analyses are summarized in Tables 20 and 2l.

DoDDS Normal Expectancy represents 1 S.D. around the mean (1/2 S.D. above
and 1/2 below) and is expressed in terms of score range in relation to the
DoDDS Scope and Sequence of Mathematics Skills.

Because same mathematics subskills have an upper range of difficulty that
extends bevond the "normal" range (as defined above), performance at this
wevel 1s considered optimal or Above DoDDS Normal Expectancy students as
Jetfined oy DcDDS Scope and Sequence Curricular Skills Guide.

conversely, score ranges falling Below DoDDS Normal Expectancy arz repre-—
sented by those skills that show a difficulty range of 1/2 S.D. cr tore
Lelow the mean.

Tre f:rdings for each grade level will be presented separately along with
nstructional recommendations.
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Stute Haunyu

Imphicatnsns

Poervent of
DoDbY Huujents
1 Sooty Hangu

FOR GRADE 7

TABLE 20

MATHEMATICS
SKILL LEVELS

STUDENTS

BASED ON 1979 DoDDS TESTING PROGRAM RESULTS

353 b0/

508 b75

576-674 I

M. 5 emphasis on skills
maintenance indicated
Students are at 6-7 level
in skills. Presentation

of new concepts need to be
backed with re-evaluation
and reteaching of
formerly-intioduced
coneepls.

Intensive remadiation
ettorts are advisabla
tur student medasures
below 460

Normal grade 7 range
of skills.

Capable of more advanced .
work at grade level. i
Eiphasis should be on !
apphicatinn of skills in

more complex problem-
solving situations.

294 %
2257 Students

543 %
4160 Students

162 %
1244 Students

X 530
N 7uLuL1
S 4b

¢y



Suure Range

Implications

Parcent of
DODLS Students
N Huote Hanye

FOR GRADE 1"

TABLE 21
MATHEMATICS
SKILL LEVELS

STUDENTS

BASED ON 1979 DoDDS TESTING PROGRAM RESULTS

272 548

549 599

600-674

v

L

Much emphasis on skills
maintenance indicated
students are. at 9-10
level wy skills,

Presentation of new
concuplts need o be
bucked with re-evaluation
and reteaching of prior
malterial. Recency of
instruction might be a
taclor.

Intensive remedration
advisable for student
measures below,

Normal grade 11 range
of skills.

Capable of more advanced
work at grade level.

Emphasis should be

on apphication of skills

I more complex problem--
solving situations.

308 %
1332 Students

X bl
N 4318

.

34 3%
1478 Students

349%
1508 Students




DODDS MATHEMATICS SCOPE AND SEQUENCE ON THE RASCH SCALE
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FINDINGS
Grade 7

Based on student performance, 16% of the DoDDS seventh grade students are
l/2 S.D. or more above the mean (530). This represents a skill range of
576 to 674. Students with a Score within this range are demonstrating a
performance level well above the natiocnal mean for seventh graders.

Scores within this difficulty range (576-574 ) fall within the "optimal®

range of mathematics subskills. As Presented in Fiqure 3, the following
mathematics subskills have an upper range of difficulty above 576, and repre~
sent a high perforrance level in relation to the mean. It is inferred that
subskills which have difficulty levels that fall within or below the range

of the mean are within the mathematics capability level of this 16% of the
DolDS seventh grade students.

Number Awareness
exponents, coordinates

camputaticn
addition of fractions

subtraction of fractions

multiplication of multi~digit whole numbers

multiplication of fractions '
division of whole numbers (multi~digit)

division of fractions

division of decimals &
fraction to percent

fraction to decimal

percent to fraction

tercent to decimal

decimal to fraction

Problem Solving

tables, charts, graphs
geametric fcrmulas
multi-step word problems

data Collection
Tean, median, mode, range

Heasure

lirear Znglish
square reasure
SUDLC measure

Predicrtions
LrocapiaLty

cecmetr.
e lAtICNSHIDS Detween flgures

9]
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Students scoring more than 1/2 S.D. above the mean arg expuectad to he com-
petent 1n other subskills in m “hematics as specified by DoDDS, as tnese
skills are less difficult and should be within their ability range.

Over one-half (543%) of the DoDDS seventh grade students scored within a
range of 508-575, 1/2 S.D. on either side of the mean. Students within
this score range have demonstrated mathematics proficiency with normal
expectancy, as defined in the DoDDS Scope and Sequence Skills Guide for

the seventh grade. DoDDS doamains of mathematics development and the
related subskills that fall within a difficulty range of 508-575 are listed
belows

Number Awareness
order, equality, place value, exponents, coordinates

Canputation

addition of fractions
addition of decimals
subtraction .of fractions
subtraction of decimals
muitiplication of whole numbers
multiplication of fractions
division of whole numbers
division of fractions
division of decimals
fraction to percent
fraction to decimal
percent to fraction
percent to decimal

decimal to fraction
Problem Solving

taples, graphs, charts
gearetric fcrmulas
multi-step word problems

Data Collection
mean, median, mode, range

Measure
.inear English
square measure

Fredictiors
crovablilty

ceometr/

ldentify i, 2, 3 dimensional forms
classiZv ¢ dimensicnal forms
raationships vetween fiqures

J
"’
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These are skills 1n which seventh grade students scoring in the normal range
are stili gaining yround.  As noted, students scoring more than 1/2 S.D.
apove the mean should do better in these skills.

About 29% of DoDDS seventh grade students fell in the below-normal expectancy
range (418-507). As shown in Figure 3, all mathematics subskills are repre-
sented, including those with difficulty levels below 508. These represent

an appropriate instructional range of difficulty for seventh grade students
1n this performance cateqory.

Skills beyond the ability range of this group would include the domain of
data collection, square and cubic meadsure, predictions, and the upper
ranges of the following subskills:

Number Awareness
order, equality, place value, exponents, coordinates

carputation

addition of fractions
addition of Jdecimals
subtraction of fractions
subtraction of decimals
multiplication of whole numbers
multiplication of fractions
division of ...0le numbers
division of fractions
division of decimals
fraction to percent
fraction to Jdecimal

percent to fraction

vercent to decimal

Jdecimal to fraction

Problem Solving

tables, charts, graphs
gecmetric formulas
multi-step word problems

‘leasure v
.lnear Englisn

weonerey

wdentity 4, 2, 3 dimensional forms
Juassitoy 2 o dimensional forms
relationsnlps tetween flgurgs

Student merisrmance within this range (413-507) should be evaivated ind vidually,
ot reeriate remediation [rescrived.



CURPICUTAP IMPLICATICNS AND PECCMMFMNDATICHNS

Hunber Awareness - excellent skill development. 2An excellent foundation for
advanced students to explore number theory.

Computational Skills - a high level of proficiency has been achieved in
camputation with whole numbers and fractions.

In the subskill area of fractions, division of fractions presents scme problems;
an example of the magnitude of difficulty for most seventh graders in division
7

of fractions is one‘which takes a form similar to 3 3 - 3-%.

‘An examination of steps to solve such a problem indicates the student must

be able to recoanize the need for and to: change a mixed number to an
improver fraction; recognize the fact that division of fractions involves

a change in sign accompanied by inversion of the second térm; cancellation
across terms, if vossible; multiplication of numerators and denominators to
form the new term; and finally reduction to the simplest form. Errors can
occur at any step. They may be caused by carelessness, inability to remember
the steps necessary for solution, or inability to perform at a lower develop-
mental level (inability to multiply) necessary for a solution at this level
of camplexity. An examination of the individual student report will enable
the classroom teacher t® eliminate some of these factors when providing
remediation. ¢

In the area of conversion among fractions, percents, and decimals, we can
observe directly how Rasch measures a student's place in the prescribed
curriculum. DODDS curriculum (as stated in the Scope and Secuencq) cesignates
ei1chth grade as the one in which ability to convert fram a percept to a
fraction is a nommal expectancy. Figure 3 shows that particular skill at

a difficulty level above that achieved by the seventh graders.

Problem Solving - It is in this area of the mathematics curriculum that we
see the greatest disparity between grade level expectancies as stated in
the MoDDS Scope and Sequence and student performance. The test results
indicate that much Fractice and greater curricular stress might be given
tp examples of the following tyre:

rxample 1: Two ‘et planes take cff simultaneously from the sare airport.
Cne flies east at an average sreed of 610 mrh. The other flies west at

an average sreed of 550 mph. In how many hours will they be €,2€0 miles
apart? .

© *n this multi-step prcblem, the student must understand the use of forrula
g=rt, e anle to define the variable, find the distance eech plane will
eravel in "R" (the variable) hours, set up the eauation €1Ch + SSCh = 63fC,
ard scive the ecuation for n.

bey
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Example Z2: The formula for the perimeter of a square with side s is p=4s.
if s 1s doubled, how does the perimeter change?

Data Collection - The attributes of data collection, meaning and use of

median, mode, and range have a difficulty level of 512 to 640. If this

area is one which has great importance in DoDDS curricula, greater emphasis

on the use of other than simple averages (which are the kinds of problems

at lower levels) is indicated. Some thought might also be given to re-evaluating
the grade level at which the Scope and Sequence set these levels as normal
expectancies.

Measurement - The test results indicate that the ability to deal with
linear measuie 1s well established for most seventh graders. Much work

ls indicated in the areas of square and cubic. measure to meet normal
expectancies as indicated by DoDDS Scope and Sequence. Research indicates
that the best way to teach measure is to provide many opportunities for the
students to measure, ther use their results to solve problems. This could
ce a viable approach to providing practice in data coliection, measurement,
and problem solving—three major areas where test measures indicate a need
Zor reinforcement.

Prediction (probability) = The performance of seventh graders in this area
Ls well below grade expectancies. The scope and sequence suggests that
seventh graders are expected.to solve probability of paired events problems.
in solving such a problem, one must consider the following factors:

. sample space
. elenents
. sample points
~. -+ "dependent or independent events
. .exclusivity of events '
- ability to retrieve from memory the correct formula

This area also includes permutations and combinations as subskills. A
re-evaluation of the grade level at which mastery of this complex skills is
expected might be in order.



FINDINGS
Grade 1l

Based on student performance 35% of DoDDS eleventh grade students are 1/2
S.D. or more above the mean (574). This represents a skill range of 600-674.
Students within this range are demonstrating a performance level above the
national mean for eleventh graders.

Scores within this difficulty range fall within the "optimal"” range of
development for most mathematics subskills. It is inferred that subskills
which have difficulty levels falling within or below the range of the mean
are within the mathematics capabilitie€s of this 35% of the DoDDS eleventh
grade student population.

As presented in Figure 3, the following mathematics subskills have an
upper range of difficulty above 600, .and represent a high performance level
in relation to the DoDDS mean (574). Students whose performance is at or
below the mean will have difficulty with these skill areas, especially at
their upper difficulty levels.

Jumber Awareness
exponents, coordinates

Camputation

multiplication of fractions
division of decimals
fraction to decimal

Problem-Solving

tables, graphs, charts
geometric formulas
multi-step word problems

\
Data Collection
mean, nedian, mede, range

Heasure
cubic

Predictions
crobabllity, odds

Geometry
relationships tetween figures

More than one-third (34%) of the DoDDS eleventh grade students scored
within a range of 549-599, 1/2 S.D. on either side of the mean. Students
~lthin thils score range have demorstrated rathematics performance ccn~
tinqucus with normal expectancy, as definred ty the DoDDS Scope and Sequerce
Sk1il Guicde ror grade ll. Students within this score range demonstrats
canpetence Ln the tollowing subskills falling within this range:

-



Number Awareness
order, equality, place value, exponents, eoordinates

[

computation
addition of fractions
addition of decimals . . g
subtraction of fractions
subtraction of decimals
multiplication of whole numbers
multiplication of fractions
division of whole numbers
division of fractions

. division of decimals
traction to percent
fraction to decimal
percent to fraction
percent to decimal
decimal to fraction

Problem Solving
tables, graphs, charts .,
geametric formulas
e multi-step word probléms
’
Data Collection .
mean, median. mode, range '

Measure
linear English
square measure

Predictiofis
. probability

Geametry . :
classify 2-dimensional forms
relationships between figures

Sets ~
sets

t 1s inferred that, where student within 1/2 S.D. of the mean are often
'st1ll 1n the process of acquiring complete mastery of these skilils,
students more than 1/2 S.D. above the mean have more thorough control of
them. Similarly, it is to be inferred that students performing at or near
the i2vel of the mean have acquired mastery of those skills whose upper
sevel of difficulty is below the point 1/2 S.D. below the mean.

ollghtly less than one-third (31%) of the DoDDS eleventh grade students
fel. into the beloy—-normal expectancy ranq%_(scores 272-548). All mathe-
matics subskiils are represented 1n Figure®3, and represent an appropriate
wnstructicnal range ot difficulty for eleventh grade students in this
vertormance category. Skills cutside the ability range of this group would
include square measure, cubic measurz, and the upper range of the foilowing
sucskills: -

2 71




Number Awareness '
order, equality, place value, exginents, coordinates

Computation

addition of fractions
addition of decimals
subtraction of fractions
subtraction of decimals
multiplicaticn of wholie numbers
multiplication of fractions
division of whole numbe.s
division of fractions
division of decimals
fraction to percent
fraction to decimal

percent to fraction
percent to decimal

decimal to fraction

Problem Solving

tables, graphs, charts
gecmetric formulas
multi~-step word problems

Data Collection
mean, median, mode, range

Measure
linear English

Predictions
probability

Geometry e
classify 2 dimensional forms
relationships between figures

Sets
sets

As was mentioned in the seventh grade summary, the individual student's score
must be the determining factor for the remediation to be implemented. ™




CURRICULAR IMPLICATIONS AND RECOMMINDATIONS

Jumber Awareness ~ excellent skill development. Those students who comprise
the upper 34% could be doing intensive number theory investigations.

Computational Skills = A high level of proficiency has been reached for
69% of the students. Those whose scores lie in the range of 272 to 548
are in need of remediation in specific areas which can be determined by
use of the individual student report.

Problem Solving ~ In this area the greatest disparity occurs between grade
level expectancies (as expressed in DoDDS Scope and Sequence) and student
performance. Simple one-step problems are solved, but those which involve
several different operations .to achieve an answer are in need of greater
curricular emphasis. An example of this type is:

Almoends sell for $2.70 per pound and cashews sell for $4.50 per pound. How
many pounds of each should be mixed to produce a 40-pound mixture that sells
tor $3.33 per pound?

“easurcment - The sukskill area in which llth graders seem to have need of
. additional classroom emphasis is cubic measure. The areas of linear and
square measure snow i.igh levels of performance.

Probabilig!fﬁ'Pe:formance in this area would indicate need for increased
curricular emphasis on problems of this type:

A bagacontains the following coins: a half dollar, a quarter, a dime, a
nic » and a penny. Suppose one coin is selected at random. What is
the orobability that the coin is worth at least ten cents?



SUMMARY

MATHEMATICS

DoDDs seventh and eleventh grade performance in mathematics was above the
national means (510 and 570 respectively.)

With a seventh grade mean of 510, 54% of DoDDS students at this grade

level demonstrated competence in mathematics within a normal expectancy
‘range contiguous with DoDDS Scope and Sequence Curricular Skills Guide.
Approximately 34% of DoDDS eleventh grade students demonstrated mathematics
skills within a normal expectancy range (1 S.D. around the mean).

t'indings showed that 16% the DoDDS seventh grade students and 35% of the
eleventh grade students have demonstrated mathematics skills above normal
expectancy. Student performance at both grade levels evidence strong
canpetency in basic camputational skills. Operations.with integers in the
processes of addition, substraction, multiplication and division show a
strong instructional program and high retention level. With strengths in
one-step application of computational skills, there is a carryover from
direct camputation to solving problems involving one mode.

Performance be.ow normal expectancy was represented by a score range of
418-507 with 29% of the DoDDS seventh grade students in this performance
category. Approximately 31% of the DoDDS eleventh grade students fell

below normal expectancy (score ranges of 428-548). All mathematics subskills
woauld need instructional emphasis todevelop foundation skills for practical
use or prerequisites to higher mathematics coursework. Individual evaluation
or student performance in computational skills is recormended prior to
prescriptive remedial instuction.

curricular Iaplications

Appropriate instructicnal emphasis should be given to the area of appli-
cations. <Conversior: to decimals, temperature, measurement, and time were
difficult items tfor DoDDS students. Although research generally shows that
performance on application skills in most schools in the United States falls
below that of operations, for college-bound students increased emphasis

in the curriculum in .plications is very important.

Other skill areas in need of instructional emphasis were operations involving
unlike fractions with unlike denominators; also, the solving of problems in-
volving more than one mode (two—-step problems), such as working with averages,
which requires a two-step solution involving addition and division.

In order to maximize the two—step problem—solving process, real life situa-

tions or life skill applications are essential. This would involve such
activities as: linear measurement as applied to carpentry, averaging baseball
scores, following the stock market reports, calculating credit/installment
purchases, determining disccunts and percentages, working with banking rates,

and such things as cooking measurements. Many schools are finding that an
interdisciplinary approach involving mathematics as a life application increases
student verformance in application skills. Courses might include hore econarics,
industrial arts, rhysical education, social studies, and health education.
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ITEM ANALYSIS FOR BASIC SKILLS

ASSESSMENT TEST IN READING, GRADE 9

[TEM ITEM OPTIONS

POSITION A B C D

NUMBER FREQUENCY & FREQUENCY % FREQUENCY 3 FREQUENCY &
1** 322 4.4 6531* 90.5 176 2.4 100 1.3
2 202 2.8 53 0.7 6832* 94,7 120 1.6
3 6981*  96.8 115 1.5 76 1.0 36 0.4
4 65 0.9 6617* 91.7 252 3.4 266 3.6
5 6502* 9C.l 493 6.8 121 1.6 69 0.9
6 2050 28.4 333 4.6 4712%* 65.3 106 1.4
7 283 3.9 245 3.3 6358* 88.1 319 4.4
3 224 3.1 390 5.4 5895* 8l.8 690 9.5
3 1429 19.8 5303* 73.5 421 5.8 33 0.4
10 1983 27.5 413 5.7 4694* 65.1 87 Lo
11 5211*  72.2 359 4.9 847 11.7 783 10.8
12 PR 2.4 6023* 83.5 663 9.1 341 4.7
13 728 10.0 241 3.3 5827* 80.8 406 5.6
id 4080*  56.5 540 7.4 2325 32.2 250 3.4
i5 445 6.1 845 11.7 2852 39.5 3048* 42,2
16 1174 16.2 5324* 73.8 339 4.7 348 4.8
7 672 9.3 302 4.1 309 4.2 5904* 81.8
13** 2129 29.5 4296* 59.5 335 4.6 - 403 5.5
19 183 2.3 5340* 87.9 166 2.3 489 6.7
20** 3094*  42.9 2943 40.8 279 3.3 836 11.5
ol 844 11.7 500 6.9 469 6.5 S341* 74.0
2z 517 7.1 227 3.1 4300* 59.6 2042 28.3
* Indicates correct choice

** Indicates deleted item -



ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN READING, GRADE 1l

ITEM ITEM OPTIONS
POSITION A B C D
NUMBER FREQUENCY % FREQUENCY % FREQUENCY & FREQUENCY %
1 3460*  97.0 70 1.0 33 0.9 4 0.1
2 34 .95 47 1.0 3421*  95.9 64 1.7
3 32 2.2 137 3.8 3233*  90.6 98 2.7
4 308 8.6 2773*  77.7 192 5.3 248 7.9 \‘
5 227 6.3 107 3.0 3198*  89.6 29 0.8
6 3298*  92.4 95 2.6 144 4.0 20 0s°
7 3385*  94.8 128 3.5 49 1.3 3 0.0
g* 338 9.4 17 0.4 3165*  88.7 45 1.2
grx 315 8.8 79 2.2 2942*  82.4 229 6.4
10 416 11.6 3033* . 85.0 60 1.6 53 1.4
11 230 6.4 91 2.5 2767*  77.5 476  13.3
12 74 2.0 152 4.2 3212*  90.0 125 3.5
13 157 4.4 2137*  59.9 740 20.7 525  14.8
14 173 4.8 2425%  67.9 801 22.4 161 4.5
15 198 5.5 489 13.7 2712*  76.0 158 4.4.
16 67 1.8 2346*  65.7 194 5.4 47 26.5
L7** 1001 28.0 1981* 55,5 548 15.3 15 0.4
* Indicates correct choice 'S

<

** Indicates deleted item
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ITEM ANALYSIS FOR BASIC SKILLS
ASSSESSMENT TEST IN LANGUAGE ARTS, GRADE 9

ITEM ITEM OPTIONS
POSITIQN A B C D
NUMBER FREQUENCY % FREQUENCY % FREQUENCY % FREQUENCY &
L 211 2.9 6857*  96.1: 44 0.6 19 0.2
2 746 10.4 42 0.5 6326*  88.. 13 0.1
3 168 2.3 237 3.3 6339*  88.8 375 5.2
’ 4 260 3.6 312 4.3 6517*  91.3 33 0.4
5 354 4.9 471 6.6 6203*  86.9 101 ° 1.4
6 194 2.7 55 0.7 6757*  94.7 124 1.7
7 139 1.9 6215*  87.1 555 7.7 193 2.7
3 995 13.9 774 10.8 4700*  65.8 639 8.9
9 205 2.8 158 2.2 86 1.2 6668*  93.4
10 1270 17.8 204 2.8 62. 0.8 5578*  78.1
11 1150 16.1 5845*  81.9 116 1.6 19 0.2
12 276 3.8 397 5.5 5742*  80.4 711 9.9
13 581 8.1 5698*  79.8 486 6.8 264 . 3.7
14 18 1.6 6545*  91.7  1lel 2.2 296 4.1
15 835 11.7 436 6.1 4199*  58.8 1649  23.1
16 851 11.9 134 1.8 295 401 5844*  81.9
17 2301*  32.2 3030 42.4 372 5.2 1415 19.8
) 18 555 7.7 706 9.8 558 7.8 5298*  74.2
‘ 19 874 12.2 5549%*  77.7 172 2.4 527 7.3
20 391 5.4 al21* 57,7 779 10.9 1815  25.4
21 2445 34.2 1755 24.6 1965*  27.5 953  13.3
22 4232* 50,3 313 4.3 1832 25.6 726 10.1
23 1449 .53 1697 23.7 3913* 54,8 35 0.4
79
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ITEM ANALYSIS FOR BASIC SKILLS
ASSSESSMENT TEST IN LANGUAGE ARTS, GRADE 9

ITEM ‘ ITEM OPTIONS
POSITIN © A B C D
NUMBER FREQUENCY % FREQUENCY % FREQUENCY % FREQUENCY %
24 2107 29.5 3489*  48.9 730 10.2 781  10.9
25 504 . 7.1 343 4.8  5867*  82.4 394 5.5
26 4495 63.0 1800*  25.2 774 10.8 36 0.5 *
27%* 1456 20.4 3964 55.5 1640*  22.9 28 0.3
28 1565 21.9 2908 40.7 2559*  35.8 43 0.6
29 2933*  41.1 2400 33.6 1615 22.6 46 0. .

L3 -

* Indicates correct choice
** Indicates dele-ed item
oy
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ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN LANGUAGE ARTS FOR GRADE 11

ITEM ITEM OPTIONS
POSITION A B c D

NUMBER FREQUENCY % FREQUENCY 3 FREQUENCY 3 FREQUENCY %

1 38 1.0 30 0.8 40 1.1, 3469* 96,9

2 146 4.0 270 7.5 3070*  85.8 87 2.4

3 198 5.5 154 4.3 3189*  89.1 36 1.0

] 3 690  19.2 64 1.7 2782 77.7 0 1.1

5 . 3277 91.5 79 2.2 146 4.0 69 1.9

6 3283 91.7 73 2.0 115 3.2 99 2.7

7 70 1.9 2685%*  75.0 49 1.3 772 21.5

3 27 116 104 2.9 2832*  79.1 220 6.1

9 625 17.4 54 1.5 2784*  77.8 113 3.1

10 819 22.8 743 20.7 1823*  30.9 188 5.2

11 1072 29.9 2466*  68.9 % 1.0 2 0.0

12 3356*  93.7 44 1.2 88 . 2.4 88 2.4

T g 505 14.1 1395 38.9 1651*  46.1 17 0.4

o 14 1487*  41.5 1955 54.6 77 2.1 . 51 1.4

15 2674*  74.7 198 5.5 322 8.9 364 10.1

16 523 14.6 2345*%  65.5 693  19.3 11 0.3

17 52 1.4 60 1.6 134 3.7 3328%  93.0

: 18 239 6.6 785 21.9 2338*  65.3 200 5.5

19 2449*  68.4 1070 29.9 44 1.2 10 0.2

20 147 4.1 1658*  46.3 337 9.4 1434 40.0

21 190 5.3 2013*  56.2 1334 37.2 37 1.0

22 649 18.1 1596*  44.6 718 20.0 599 16.7

3 3160* 88.3 66 1.8 243 6.7 75 2.0
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ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN LANGUAGE ARTS FOR GRADE 1l

ITEM ITEM OPTIONS
POSITIQN A B C D
+{UMBER FREQUENCY 3 FREQUENCY % FREQUENCY % FREQUENCY %
24 1311 36.6 1464* 40.9 -.-‘}36 20.5 25 0.6
25 1030 28.7 1585* 44.2 380 10.6 544 15.2 -
26 1776* 49.6 1334 37.2 402 11.2 17 0.4
27 1095 30.6 781 21.8 724  20.2 907* 25.3

*Indicates correct choice
**Indicates deleted item

&2




ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN MATHEMATICS, GRADES COtIBINED

~

ITEM ¢ ITEM OPTIONS —
POSITIONS A B C D

NUMBER FREQUENCY % FREQUENCY & FREQUENCY % FREQUENCY %
1 - 875 7.2 8 0.1 28 0.2 11237*  92.5

2 48 - 0.4 '11973*  98.6 - 68 0.6 53 . 0.4
. Jew 130 1.1 693 5.7 740 6.1 10563*  86.9
Ax* 11786* 57.0 . 186 1.5 110 0.9 62 0.5

5 54 0.4 11324*  93.2 383 3.2 371 3.1

6 29 0.2 148 1.2 105 0.9 11845*  97,"
7 256 2.1 192 1.6 11178*  92.0 503 4.1

3 10548*  86.8 329 2.7 183 1.5 1053 8.7
9 157 1.3 10710*  88.2 394 3.2 859 7.1

10 431 3.5 - 407 3.4 11170*  91.9 119- 1.0
SO 46 0.4 ~ . 108 0.9 279 2.3 11671* = 96.1

12 572 4.7 449 3.7 10549*  86.8 537 4.4

13 93 o.g 10798* . 88.9 - 206 1.7 1037 8.5
14 11560%" 0 95.2 . " 1700 1.4 142 1.2 266 2.2

15 169 1.4 | 435 3.6 11159*  91.9 316 - 2.6

16 854 7.0 364 3.0 10669*  87.8 172 1.4
17 ’.10359* 85.3 600 4.9 475 3.9 542 4.5
' 13 250 2.1 1214  10.0 467 3.8 10109*  83.2
. 19 o7 2.3 ' 306 2.5 221 1.8  11234* 92,9
2C 11133 91.6 313 é;e- 320 2.6 227 '1.9

21 342 6.9 566 4.7 1377 11.3 9166*  75.4

22 377 7.2 251 2.1 5669 46.7 S198* 42,3

23 1104 9.1 3747 . 30.8 4835*  39.3 2095 17.2

qa.,




ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN MATHEMATICS, GRADES COMBINED

ITEM = ITEM OPTIONS
POSITIONS A B c D
NUMBER FREQUENCY % FREQUENCY % FREQUENCY % FREQUENCY %
24 1062 8.7 924 7.6 9177* 5.5 488 3.7
25 231 L9 | 78l6*  64.3 359 3.0 3591 29.6
26 2365 19.3 1905 15.7 2479 20.4  4968*  40.9
27 3063*  25.2 1166 9.6 3332 27.4 4225  34.8
28 3604* 29,7 8412 44.5 1415 1l.6 1309  10.8
29 871 7.2 - 7808*  64.3 1014 8.3 22 1.
30 3234 26.6 593 4.9 S771* . 47.5 2262 18.6
VR 2365  19.5 803 6.6 44l 36 8236*  67.8
32 1274 10.5 -7683*  63.2 79 6.5 71981 - 16.3
3 %08 2.5 7395%  60.9 1507 - 12.4 2491  20.5 -
34 2202 18.1 1393 1115 6484* 534 1498 12.3
by 018 57.8 2094/ 17.2 1083 8.9 1256  10.3
36 334 2.7 458 3.8 lo4l7*  85.7 360 . 3.0
“ 37 447 3.7 490 4.0, 5080*  41.8 5466 . 45.0
38 © 193 1.5 1loss 9.0 329 2.7 8685*  7L.5
39 8l64*  67.2 1253 . 10.3 936 7.7 7924 7.6
10 © 1383 7 1l.4 6598 54.3 676 5.6 2643*  21.8

*Indicates correct chcice
**Indicates deleted 1tem .
' ' 34
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oo ITEM ANALYSIS [FOR THE BASIC SKILLS
ASSESSMENT TEST, MATHEMATICS, GRADE 7

ITEM ITEM OPTIONS

85

POSITION A _ B C D
‘UMBER FREQUENCY % FREQUENCY %  FREQUENCY %  FREQUENCY
1 571 7.5 6 0.1 19 0.2 7045% 92,2
2 Vo 33 0.4 7523*  98.5 41 0.5 37 0.5
Jax 95 ‘1.2 438 5.7 426 5.6 6662*  87.2
gx* 7376*  96.5 135 1.8 80 1.0 45 0.6
s i6 0.6  7055*  92.3 252 3.3 276 3.6
6 2 0.3 122 1.6 82 1.1 7398*  96.8
7 197 .26 135 1.8 6962*  ol.l 328 4.3
8 6493*  85.0 235 3.1 148 1.9 733 9.6
9« 109 1.4 e66l*  87.2 268 (. 3.5  s85 7.7
10 279 3.7 314 41 69?5;—’ 90.7 . 9% 1.3
1! T3 0.4 87 1.1 407 2.7 7277*  95.2
2 386 5.1 344 4.5 6492 . 85.0 386 5.1
13 74 1.0 6641*  86.9 164 2.1 749 9.8
14 7192*  94.1 137 1.8 120 1.6 181 2.4
15 14 1.8 322 4.2 6901*  90.3 221 2.9
16 511 6.7 277 3.6 6662*  87.2 117 1.5
‘T y 6211*  8l.3 489 6ed 396 5.2 95 5.2
13 = 203 2.7 1016  13.3 358 4.7 5964* 78,1
v 2B 2.9 264 325, . 2.2 6937*  90.8
20 6899%  90.3 PSE 286 239 3.1l 156 2.0
21 725 9.5 467 6.1 949  12.4 5324%  69.7
2 617 3.1 y 187 2.4 4256 55,6 2462%  32.2
23 793 10.4 2474 32.4 2565*  33.6 1503 19.7



- ITEM ANALYSIS FOR THE BASIC SKILLS
y ASSESSMENT TEST, MATHEMATICS, GRADE 7

ITEM ‘ ITEM OPTIONS

POSITION A B c - D -
MUMBER FREQUENCY % FREQUENCY %  FREQUENCY %  FREQUENCY &
24 - 779  10.2 692 9.1 5362%  70.2 347 4.5
25 187 2.4 4341*  56.8 285 3.7 2691  35.2
2% 1737 22,7 1454  19.0 1785  23.4 2278*  29.8
27 ;o 1413* 185 796  10.4 2177 28.5 2936 38.4

. 28 130 18,2 4218  55.2 948  12.4 726 9.5
% 667 8.7 4261*  55.8 854  .11.2 1486  1v.°
30 2195 . 268.7 385 5.0 3233*  42.3 1569  20.5
31 1808  23.7 618 8.1 360 4.7 4584%  60.0
32 935  12.2 4167*  54.5 576 7.5 1595  20.9
13 228 3.0 3799*  49.7 1160  15.2° 2039 26.9
34 1697  22.2 991  13.0 3432%  44.9 1018 13.3°
3 3882*  50.8 1489 19.5 792 10.4 876  11.5
36 253 3.3 376 4.9 6236*  81.6 274 3.6
37 383 . 5.0 397 5.2 2756% 36,1 3520 46.1
38 1088 4.2 908 il.9 279 3.7 4796*  62.8
39 1524 59.2 1017 1%.3 753 9.9 648 8.5
10 877  11.5 4379  57.3- 444 c,8 1298*  17.G

*Indicat: '3 correct choice -
**Indicates deleted 1tem
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ITEM ANALYSIS FOR THE BASIC SKILLS

' - ASSESSMENT TEST, MATHEMATICS, GRADE 11
ITEM ITEM OPTIONS v,
POSTTICN A B c " D
NUMBER FREQUENCY % FREQUENCY %  FRPQUENCY % FREQUENCY &
1 304 6.7 2 0.0 9 0.2 4192*  93.0
) 2 15 0.3 4450*  98.7 v 27 0.6 16 0.3
. Jrn 35 0.8 255 5.7 314 7.0~ 3901* 86.6
grn 4410*  97.8 51 1.1 30 0.7 17 0.4
5 8 0.2 - 4269*  94.8 130 2.9 95 2.1
6 8 0.2 26, U.6 23 0.5 4447*  98.8
3 59 1.3 57 1.3 4216*  93.6 175 3.9
8 4055%  90.0 94 2.1 35 0.8 320 7.1
9 48 1.1 4049*  90.0 126 2.8 274 6.1
10 152 3.4 93 2.1 4238*  94.1 23 0.5
1L 13 0.3 21 0.5 72 1.6 4394*  97.6
12 186 4.1 105 2.3 4057*  90.2 151 3.4
13 80 1.8 4157* 91,0 42 0.9 288 6.3
14 4368*  96.9 33 0.7 22 0.5 85 1.9
15 35 0.8 113 2.5 - 4258*  94.6 95 2.1
16 343 7.6 87 1.9 4007*  89.2 55 1.2
17 al48*  92.5 111* 2.5 79 1.8 147 3.3
) 18 47 1.0 198 4.4 109 2.4 al15* 92,1
19 59 1.3 42 C.9 50 1.1 4347*  96.6
20 4234*  94.4 98 2.2 81 1.8 1 1.6
2 117 2.6 99 2.2 428 9.5 3842*  85.6
22 260 5.8 64 1.4 1413 31.6 2736*  61.2
23 311 7.0 1273 28.6 2270* 51,1 592 13.3
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ITEM ANALYSIS FOR THE BASIC SKILLS
ASSESSMENT TEST, MATHEMATICS, GRADE 1l

ITEM ITEM OPTIONS
POSITION A B C D
NUMBER FREQUENCY & FREQUENCY & FREQUENCY % FREQUENCY %
24 283 6.4 232 5.2 3815*  86.1 101 2.3
25 44 1.0 3475*  77.3 74 1.6 900  20.0
26 628 14.1 451 10.1 694 15.6 2690*  60.3
27 1650*  37.0 370 8.3 1155 25.9 1289  28.9
28 2210 49.6 1194 26.8 467 10.5 583  13.1
29 204 4.6 3547*  79.7 162 3.6 536  12.0
30 1039 23.3 208 4.7 2538*  57.0 666  15.0
31 557 12.4 185 4.1 8l 1.8 3652*  8l1.6
32 339 7.6 3516* °78.9 214 4.8 386 8.7

3 33 80 1.8 3596*  80.7 347 7.8 432 9.7
34 505 11.4 402 9.0 3052*  68.8 480  10.8
35 3136*  71.0 605 13.7 291 6.6 380 8.6
36 81 1.8 82 1.9 4181*  94.4 86 1.9
37 64 1.4 93 2.1 2324* 52,5 1946  44.0
38 305 6.9 180 4.1 50 1.1 3889  87.9
39 3640*  84.0 236 5.4 183 4.2 276 6.4
40 506 11.8 2219 51.6 232 5.4 1345%  3L.3

*Indicates correct choice
**Indicates deleted item
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APPENDIX 2

CUMULATIVE FREQUENCIES
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- BASIC SKILLS ASSESSMENT TEST IN READING
GRADE 9.

FREQUENCY (£), CUMULATIVE FREQUENCY (cf),
AND CUMULATIVE PERCENTAGE (cum %)

N\ s
MEASURE QN

SCALE £ cf cum %
396 2 2 .03
431 3 5 .08
453 10 15 023
471 13 28 .43
48€ 32 60 .93
499 55 115 1.78
511 70 185 2.87
522 96 281 4.36
533 139 420 6.51
544 223 643 9.97
554 290 933 . 14.45
566 463 1,396 21.65
577 635 2,031 31.50
590 868 2,899 44.96
605 1,070 3,969 61.55
622 1,169 5,138 79.68
644 858 5,996 92.99
679 452 6,448 100.00
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*

, . BASIC SKILLS ASSESSMENT TEST IN READING
. GRADE 11

FREQUENCY (£), CUMULATIVE FREQUENCY (cf),
AND CUMULATIVE PERCENTAGE (cum %)

MEASURE CN

SCALE £ cf cum $
410 3 3 .09
446 3 6 17
470 7 13 .38
490 24 37 1.08
507 - 58 95 2.76
523 44 139 4.04
539 72 211 6.13
555 105 316 9.18
571 207 523 15.20
589 354 877 25.49
610 531 1,408 40.92

¥ 635 733 2,141 62.22
672 1,300 3,441 100.00

9l




»

BASIC SKILLS ASSESSMENT TEST IN [ANGUAGE ARTS
GRADE 9 |

FREQUENCY (f), CUMULATIVE FREQUENCY (cf),
AND CUMULATIVE PERCENTAGE (cum %)

MEASURE ON
. SCALE f cf cum $
356 2 2 .03
390 1 3 .05
411 1 4 .06
423 1 5 .08
441 0 5 .08
453 11 18 .28
464 . 10 28 .44
473 13 41 .64
483 22 63 .99
491 41 104 1.63
500 69 173 2.71
508 81 : 254 " 3.98
516 117 371 5.82
524 205 576 ‘ 9.04
533 237 813 12.75
541 349 1,162 18.23
550 386 1,548 24.28
558 640 : 2,188 34.32
568 730 2,918 45.77
577 700 3,618 56.75
588 712 4,330 67.92
599 655 4,985 78.20
611 556 5,541 86.92
626 382 5,923 92.91
643 251 6,174 17 96.85
665 137 6,311 ' 98.99
700 64 6,375 100.00




BASIC SKILLS ASSESSMENT TEST IN LANGUAGE ARTS
GRADE 11

FREQUENCY (f), CUMULATIVE FREQUENCY (cf),
AND CUMULATIVE PERCENTAGE (cum %)

MEASURE N
SCALE £ cf cum $
433 , 13 , 15 .41
451 20 35 .95
466 66 101 - 2.73
478 99 - 200 5.40
490 24 224 . 6.05
501 26 250 6.75
- 511 25 275 7.42
520 57 332 ' 8.96
530 64 396 10.69
539 110 506 13.66
548 158 664 17.93
557 ' 181 845 22.81
» 566 228 1,073 28.97
575 308 1,381 37.28
584 ° 357 1,738 46.92
594 - 365 2,103 56.78
604 . 340 2,443 65.96
615 320 2,763 . 74.59
627 303 3,066 82.78
- 641 253 3,319 ‘89.60
658 . , 202 3,521 95.06
680 118 3,639 98.25

715 65 3,704 100. 00
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BASIC SKILLS ASSESSMENT TEST IN MATHEMATICS
GRADE 7

FREQUENCY (f), CUMULATIVE FREQUENCY (cf),
AND CUMULATIVE PERCENTAGE (cum %)

14

MEASURE ON <
SCALE £ cf-
353 . 1 1
367 3 4
380 » 2 6
391 10 16
401 9 25
410 17 42
418 27 69
426 . 35 104
434 52 156
441 56 212
448 66 278
455 102 380
462 106 - 486
468 138 624
475 216 840
482 263 1,103
488 354 1,457
495 358 1,815
5C1 442 2,257
508 454 2,711
515 470 3,181
522 452 3,633
529 521 4,154
537 507 4,661
544 456 5,117
553 469 5,586
561 440 6,026
570 391 6,417
580 339 6,756
590 293 7,049
602 237 7,286
615 173 7,459
630 108 7,567
649 72 7,639
674 22 7,661

o L7

cum %
1
.01
.05
.08
.21
.33
.55
.90
1.36
2.04
2.77
3.63
- 4.96
6.34
8.15
16.96
14.40
. 19.02
23.69
29.46
35.38
41,52
47.42
54,22
60.84
66.79
72.91
78.65
83.76
88.19
92.01
950 lo
97.36
98.77
99.71
100.00



'BASIC SKILLS ASSESSMENT TEST IN MATHEMATICS
. . GRADE 11

. ?
FREQUENCY (f), CUMULATIVE FREQUENCY (cf),
AND CUMULATIVE PERCENTAGE (cumsy)

. MEASURE QN ~ -
SCALE - £ cf . aum s

: 272 2 . 2 .05
. _ 401 2 4 - .09
410 2 6 L .14
418 3 9 .21
426 5 14 432
434 | ~ 6 20 .46
441 8 28 .65
448 7 35 . .8L
455 . 17 52 1.20
462 15 67 1.55
468 ] 19 86 2.00
475 25 111 2.57
482 39 150 3.47
483 , 5 195, 4.51
495 | 81 276 . 6.39
501 "0 346 . 8,01
508 - L1104 450 10.42
515 116 . 566 | 13.10-
522 151 717 16.60-
529 175 892 20.66
537 187 1,079 | 24.99
544 253 1,332 30.85
553 231 1,563 _ 36.20
561 275 1,838 . 42,57
570 308 2,146 49.70
580 344 2,490 57.67
590 320 2,810 g 65.08
602 389 3,199 74.09
615 348 3,547 82.14
630 333 3,885 89.97
649 295 4,180 96. 50
674 138 4,318 100.00
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NATIONAL MEANS
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. . A\ L | )
) NATIONAL MEANS* .
. READING chpREaENSIch)
.,
GRADE . STANDARD: .
LEVEL AVERAGE DEVIATION . = NUMBER - =
: 3 € .. 68 330
4 T '59.1 - 3,584
) 5 506 635 " 9,438
6 535 i '65.6- 5,243 .
t 7 540 - 66,0, 932
8 572 64.8 - 4,571
9 576 62.0 C sem
10 591 60.9 8,669
1 604 © 72,8 © 1,899 .
12 612 73.6 T 919

*National means were based on a calibration sample of 60,000 students
across grade levels 3-12. Samples were drawn from five states repre-
senting various geographic regions across the United States.
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NATIONAL MEANS*
“WRITTEN EXPRESSICN

GRADE STANDARD
_ LEVEL AVERAGE DEVIATION NUMBER
3 443 56.6 - 326
4 458 66.1 3,691
5 489 77.0 8,993
6 520 - g5.4 4,937
7 528 . 94.1 7,041
8 548 - 49.3 4,191
9 555 96.8 5,636
‘ 10 " 566 167.8 8,475
11 574 5.2 . - 1,815
12 . 566  155.6 890

*National means were based on a calibration sample of 60,G. students
across grade levels 3-12. Samples were drawn from five states repre-
senting various geographic regions across the United States.
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NATIONAL MEANS*

MATHEMATICS |
.}\r ‘

: GRALE _ STANDARD ~

| LEVEL AVERAGE '  DEVIATION NUMBER

_ ‘ 3 377 58.5 329

) 4 421 © 58,9 3,642

| 5 462 48.2 9,028

’ 6 493 52.6 4,919

7 510 58.7 6,903

8 535 57.9 4,340

9 546 59.9 5,841

. 10 563 60.0 7,791

| u 570 64.1 1,657

12 569 67.4 o3

*National means were based on a calibration sample of 60,000 students
across grade levels 3-12. Samples were drawn fram five states repre-
senting various geographic regions across the United States
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APPENDIX 4

DEMOGRAPHIC DATA
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SUMMARY OF RESPONSES TO
LANGUAGE, ATTENDANCE, AND REMEDIATION QUESTIONS ON ANSWER SHEET
"Before you started school, what language(s) did you speak most often at home?"

Erqlish
* English Only Other Language and another I don't know

Freq. Cum %  _Freg. Cum % Freg. Cum % Fregq. Cum %

MATHEMATICS
Atlantic 245 66.9 18 4.9 38 10.4 5 1.4
European 6951 70.1 634 6.4 1732 17.5 82 .8
Pacific 1278 69.8 153 8.4 340 18.6 13 o7
Overall 8474 69.9 805 6.6 2110 17.4 100 .8
LANGUAGE ARTS
Atlantic , 208 74.6 13 4.7 24 8.6 2 o7
European 5874 65.9 596 6.7 1448 16.3 49 .6
Pacific 1041 69.6 116 7.8 . 287 19.2 18 1.2
Overall 7123  66.7 725 6.8 1759 1e6.5 69 o7
READING
Atlantic 250 79.2 17 4.6 32 8.7 1 .3
European 6124 68.5 618 6.9 1467 16.4 50 .6
X Pacific 1030 69.8 107 7.3 280 18.9 14 .9
Overall 7444  69.1 742 6.9 1779  16.5 65 .6
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“Altogether, how long have you attended the Overseas Dependents Schools?"

Less than One to Greater than
one year two years three years I don't know

Freq. Cum % Freq. Cum % Freq. Cum & Freq. Cum %

MATHEMATICS
atlantic 59 16.1 85 23.2 144 39.3 3 .8
European 1385 13.9 2504 25.3 5177 52.2 11 .1
Pacific 312 17.0 487  26.6 928  50.7 1 .1
Overall‘} 1756 14.5 3076 25.4 6249 5l.6 15 .1

LANGUAGE ARTS

Atlantic 43 15.4 84 30.1 118 42.3 0 0
European 1097 12.3 1973 22.1 4757 53.4 0 0
Pacific 259 173 389  26.0 779 52.1 0 0
Overall 1399 13.1 2446 22.9 5654 52.9 0 0
READING

Atlantic 59 16.1 110  30.1 171 46.7 0 0
European 1161 12.9 2048 22.9 4906 54.9 2 0
Pacific 253 17.2 381 25.8 766  51.9 0 0
Overall 1473  13.7 2539 23,6 5843 54.2 2 0
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“Is English the language spoken most often in your hane now?"

Yes No I don't know
Freg. Cum % Freg. Cum. % Fregq. Cum %
. MATHEMATICS
Atlantic 0 0 359  98.1 7 1.9
' Eurcpean 0 0 9772 98.5 146 1.5
Pacific 0 0 1792 97.9 39 2.1
Overall 0 0 11923 98.4 192 1.6
LANGUAGE ARTS
Atlantic 233 83.5 4 15.8 2 .7
European 7293  81.8 1525  17.11 95 1.1
Pacific 1307 87.4 164 10.9 24 1.6
overall 8833 82.7° 1733 16.2 121 1.1
READING
Atlantic 322 8.9 42 1.5 2 .5
European 7551. 84.5 1295  14.5 93 1.0
Pacific 1282 86.9 170 11.5 23 1.6
Overall 9155  84.9 1507  13.9 118 1.1
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FXFCUTIVE SUMMAPY

IMTPOIVCTION >

Pescribed berein are the underlyino principles of the Mepartment of NMefense
Pependents Schools (MOIME) basic testing program conducted during the fiscal
year 1978-79. Tlescribed are (1) the procedures used in developing the tests,
(2) the statistical characteristics of the tests, (3) the methods employed

in analyzing the findings, and (4) the curricular implications and recommenda~
tions based on these analyses. -
inis document has been prepared for educators in the school system to serve

as a basis for school-level curricular review and development. The achievement
test results reported herein should serve to focus school personnel on student
achievement in relation to existing basic skills programs. Out of a review

of this document and its findings should grow new instrbctional strategies

to strengthen the achievement of MoIMS students within the basic skills

in reading, language, and mathematics.

>

RATIONAIF FOR USING THFE RASCH MODEI

Historically, traditional group testing procedures have offered incamplete
solutions to the camplex measurement problems associated with achievement
assessment. In the past, the interpretation of a student's score has been
dependent upon same external reference group, or dependent upon a unioue

set of items—or both. Standardized, or norm-referenced instruments, allow
each item to contribute equally to the total score, even if the items are
matched to specific objectives. Such instruments offer no provision for

the assessment of skills of varying difficulty and importance. Only the
absolute number of correct responses affect the total score and its subsecuent
interpretation. '

Criterion-referenced tests with specific items matched to skills or objec-

tives did not solve these complex measurement problems. The question of

the differential importance of skills and the identification of mastery,

both within and across skills, for a content area remained unanswered. The
criterion reference approach to testing did not solve the problem of a resulting
test score beina dependent upon a unicue set of items for interpretation.

The educational camunity needed a measurement system that (1) provides

an assessment of a student's ability interpretable without reference to

a specific aroup of students or a unique set of items and (2) allows those
skills assessed to be arranged in an empirically based hierarchical continuum
of difficulty, .

The basis for the development of such a measurement system has been found
in the Rasch model. This statistical model states that it is possible to
calibrate or scale a collection of items measuring various skills withirn
a content area into a hierarchical continuum of difficulty which remains
oconstant across various sub—groups of examinees and subsets of items.
Furtrer, the model provides for item-banking which results in a person-
free, 1tem-free approach to skills assessment. The interpretation of an

1
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the calibrated item bank is referenced to the specific skills being measured-—
not to the performance of an external group. This achievement level also
provides for the 1dentification of mastery with respect to all skills assessed
by items in the bank within defined probability limits. Under this scaling
procedure, the achievement level indicated by one subset of items is the

same as the achievement level inki’~ated by a different subset of items.
Contained within this system is also the ability to provide normative data
with respect to any identifiable group or sub-group of examinees.

SCOPE OF RESPONSIBLITY

The DoDDS Basic Testing Program utilized the services of the Los Angeles
County Test Development Center (TDC) in order to institute the use of the
Rasch measurement model. Tests were developed for DoDDS students in the
subject areas of reading and language arts in grades 9 and 11 and for grades
7 and 11 1in mathematics.

DEVELOPMENT OF THE DoDDS TEST

During the winter of 1978-79, personnel of the TDC worked with measurement
and curriculum personnel of DobDS to select domains within each of the

basic skill content areas to be tested. The process included. the identifi-
cation of major skill and subskill areas deemed pertment by DoDDS as defined
by defense schools curriculum guides.

Members of the TDC staff selected appropriate test items to form a pool
of items from which the DoDDS staff could make the final selection. _
Members of DoDDS curriculum staff made the final item selections in Janua
1979. There were two separate forms constructed for reading and language
arts in grades 9 and 11 and one form was constructed for mathematics in
grades 7 and 1ll.

N
TEST ADMINISTRATION AND DISTRIBUTION OF MATERIALS

Test materials (including test booklets, answer sheets, and manuals) were mailed
to 260 school sites in the Atlantic, European, and Pacific regions. Students
selected by the Departinent of Defense schools were tested in grades 7 (mathematics
only), 9 (reading and language arts) and 1l (reading, language arts, and math-
ematlics).

DoDDS TESTING PROGRAM REPORTS

After the student answer sheets were scanned and scored, the results were
formulated into reports and returned to school sites and the program
evaluation staff. The reports sent to each school site included:

1. An individual student report for each subject tested.

2. Student rosters for each subject area.
3. School average score for each subject and grade tested.
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Also, a cassette tape/tilmstrip program explaining the Rasch Model used for
the Basic Skills Assessment tests ana an 1nterpretation of the student reports
and Skilis Lontinua was developed tor inservice use at each sachool site.

ANALYSIS OF . INDINGS AND CURRICULAR .M. [CATIONS

"o e St e

Test results from the Spring, 1979 testing program wece examined Gy v of the
Rasch statistical model combined with a traditional item analysis. Combined
grade level data were examined within each content area. Student performance
was examined in terms of group percentages and standard deviations around the
mean. In order .to analyze student performance in relation to a total curricular
sequence, the DoDDS Scope and Sequence Curricular Skills Guide was placed on

the Rasch measurement scale. In this way, three separate basic skills continua
were constructed to analyze score ranges in relation to skill difficulty and
instructional sequence. Mean scores for DoDDS students along with national
means for corresponding grade’ levels were placed on each continuum.

Achievement data were grouped into three categories on the basis of standard
deviations in relation to DoDDS grade level means in each content area. The
three categories are:

(1) DoDDS Normal Expectancy

Scores within this range represent 1 S.D. around the mean (1/2 S.D. above
and 1/2 below). Students scoring within this range of "normal" expectancy
are considered to be demonstrating basic skills performance contiguous
with grade level expectations as defined by the DoDDS Scope and Sequence
Qurricular Skills Guide. B

(2) Above Normal Expectancy

Scores within this range represent 1/2 S.D. or more above the mean.
Performance within this range represents skill development within an
optimal range of difficulty, or above normal expectancy levels.

(3) Below Normal Expectancy

Scores within this range represent 1/2 S.D. or rore below the mean.
Student ability within this score range demonstrates skill performance
levels ranging from "marginal" skill competency (1-2 years below
expectancy) to "minimal" (3rd grade skill level). Students with a
score within this renge must be evaluated on an individual basis

and appropriate remediation should follow.

A summary of the findings and the related curricular implications and
recammendations are presented by content areas as follows.



READING

Overall performance in reading was above the national average for both 9th
and llth graders. With a mean score of e of 600, the ninth grade DoDDS students
exceeded a national .mean of 576 by a respectable margin. DoDDS eleventh
graders achieved a mean score of 626, exceeding a national eleventh grade
mean of 604 in reading comprehension.

Findings show that approximately 38% of all eleventh grade DoDDS students
demonstrated reading performarce levels above the mean, while 20 percent of

all ninth graders also showed above-average age reading skills. Ninth graders

with a score within a range of 623-672; and eleventh graders with a score

within a range of 650-679 should be counseled for college preparatory coursework.

A;proxlmately 58% of DoDDS ninth grade students and 47% of the eleventh graders
demonstrated reading skills within a normal expectancy range (1 S.D. arourd
the mean).

Performance below normal expectancy was represented by a score range of 396-576
for ninth grade and 410-580 for the eleventh grade. Within this performance
category, skills in reading ccmprehension range from "marginal” reading ability
(6th-8th grade reading skills) to low levels of literacy (2nd-3rd grade level).
Marginal students would benefit most from instructional back-up sérvices in
addition to the regular DoDDS curriculum.

A smaller percentage of both ninth and eleventh grade students would benefit
most from a modified course of study designed to develop literacy in relation
to life skills while a* the same time enhancing comprehension of a variety of
reading materials. Reading instruction should be available for all content
areas for remedial students. /)

Curricular Impl icat ions

DoDDS students show excellent development of camprehension skills from concrete
to abstract levels of thinking. The early emphasis on organization of content
for study by use of SQ3R technique may be the contributing factor.

Instructional emphasis for grade nine should include advanced instruction in
vocabulary development, contextual definitions, figurative language and
abstractions. Emphasis on interpretive skills w111 strengthen critical reading.

Grade eleven students should continue vocabulary development in context, and
should work with recognizing bias in various reading materials such as newspaper
editorials and journal articles. Preparation for college exams is highly
recommended.,

Remedial follow-up based on an individual evaluation is highly recamnended for
students 1/2 S.D. or more below the mean at each grade level. Remedial emphasis
at the eleventh grade should build on a strong literal base but focus on
interpretive camprehension skills at the application level.
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overall rerformance -~ MooC ninth ared eleventh arade ctuodepte in Yonauaoe
ALEE was abewe the ot conagt mesits (505 end 574 respect ively),

vith a ninth grade rean ¢t <77, 44% v € npinth arade students apd
approximately 37% of the eleventh graue sticunia duercnctrate. Janquaae
arts skills within a pormal expectancy rance (1 S.P. around the meon).

Findings showed that 32% of ToDI'S ninth grade students and 34% of all DoOMMS
eleventh qraders have demonstrated lanquage skills ahove normal erpectancy
levels as specified by NoMS. Performance below normal expectancy was rep-
resented by a score range of 533 or below. Approximately 24% of all ninth
graders fell within this performance category. Almost 29% of NoDDE eleventh
aqrade students fell below normal expectancy (scores less than 567).

For students demonstrating below normal expectancy performance, individual
skill evaluation is highly recommended. Remedial follow-up based on indi-
vidual needs should include writing skills (punctuation, capitalization,
usage) as they appear within the body of a paragraph or writing sample.

A

Curricular Implications

The majority of DoDDE students showed strenaths in spelling skills considered
basic for high school students. For example, words frequently misspelled due
to mispronunciation (spelling "demons") presented no prohlem. COther apparent
curricular strengths included subject/verb agreement and related camposition
skills such as paragraph development. Fleventh grade teachers should capitalize
on these foundation skills by planning creative expository writing activities. .

Instructional emphasis for arade 9 students should include meintenance lessons
and review for capitalization and punctuation. Advanced students are ready for
more difficult uses of punctuation, such as the semi~-colon to separate independent
clauses.

Fermal instruction on usage should include appropriate review of ararratical
~ narenclature,

Sentence structure and writina skills should emphasize writing original sentences
which illustrate campounding, coordination and subordination of ideas. A review
f orammatical nomenclature is recommended.

Paragraph development skills should continue to increase in camplexity. DolDS
students demonstrate excellent foundation skills in related subskill areas.

Crade 11 students should continue to build upon an excellent lanavage foundation.
Technical writing and exposure to a variety of expository styles will serve

to enhance hasic writing skills. Maintenance lessons on advanced punctuation
and usaqe is also recammended. Rigorous course work in writing and grammar
should be available after grade © for college-bound students.
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MATHEMATICS

; - el

DoDDs seventh and eleventh ygrade performance in mathematics was above the
national means (510 and 570 respectively.)

With a seventh g.ade mean of 510, 54% of DoDDS students at this grade.
level demonstrated competence in mathematics within a normal expectancy
range contiguous with DoDDS Scope and Sequence Curricular Skills Guide.
Approximately 34% of DoDDS eleventh grade students demonstrated mathematics
skills within a normal expectancy range (1 S.D. around the mean).

.Findings showed that 16% the DobDDS seventh grade students and 35% of the
eleventh grade students have demonstrated mathematics skills -above normal
expectancy. Student performance at both grade levels evidence strong
campetency in basic camputational skills. Operations with integers in the
processes of addition, substraction, multiplication and division show a
strong instructional program and high retention level. With strengths in
one--step appllcatlon of computational skills, there is a carryover from
direct camputation to solving problems involving one mode.

Performance below normal e)@ectancy was represented by a score range of
418-507 with 29% of the DoDDS seventh grade students in this performance
category. Approximately 31% of the DoDDS eleventh grade students fell

below normal expectancy (score ranges of 428-548). All mathematics subskills
wauld need instructional emphasis to develop foundation skills for practical
use or prerequisites to higher mathematics coursework: Individual evaluation
or student performance in computational skills is reconmended prior to
prescrlptlve remedial instruction.

Curricular Implications

Appropriate instructional emphasis should be given to the area of appli-
cations. Conversions to decimals, temperature, measurement, and time were
difficult items for DoDDS students. Although research generally shows that
performance on application skills in most schools in the United States falls
below that of cperations, for oollege-bound students increased.emphasis

1n the curriculum in applications is very lmportant.

Other skill areas in need of instructional emphasxs were operations mvolvmg
unlike fractions with unlike denaminators; also, the solving of problems in-
wolving more than one mode (two-step problems), such as working with averages,
which requires a two-step solution involving addition and division.

In order to maximize the two-step problem—solving process, real iife situa-
tions or life skill applications are essential. This would involve such
activities as: linear measurement as applied to carpentry, averaging baseball
scores, following the stock market reports, calculating credit/installment
purchases, determining discounts and percentages, working with banking rates,
ard such things as cooking measurements. Many schools are finding that an
interdisciplinary approach involving mathematics as a life application increases
student performance in application skills. Courses might include home economics,
:ndustrial arts, physical education, social studies, and health education.
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