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F.

ITPcrUCTICT

Described herein are the underlying principles of the repartment of Defense
Dependents SchoOls (DoDDS) Pasic Testina Program conducted during the fiscal
year 1978-79. riscussed here in are the procedures used to deiielop 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 Hlird indirectly:

A professional technical audience will be interested in measure-
ment theory and application, particularly in relation to the
Pasch model, as well as in traditional concerns related to validity
and reliability.

A professional nontechnical audience will be interested in
the pedagogical conclusions to be drawn from the findings,
both from an instructional point of view and from a management
perspective.

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

This docurent has been prepared for educators in the dependents schools
system. It should serve as a basis for curriculum review and development.
The test results reported herein should help focus upon student achievement
nd the ways in which it verifies or challenges assumptions about the basic

skills competencies of pupils in the overseas dependents schools. New
programs and teachina strategies to strengthen pupil achievements in the
QoPCS system should grow fram a review of this document and its findings.

PATICCALE PCP csInc THE PASCH VOCET

Traditional croup testing procedures offer only incomplete solutions to
the complex measurement problems associated with achievement assessment.
In the past, the interpretation of A student's score has depended on same
external reference group, or on a unique set of items, or both. Vorm7-

referenced tests, even with items matched to specific objectives; let each
item contribute equally to the total score. They make no provision for
ssessing skills of varying difficulty or importance. Cnly the absolute
nurber of correct responses, not which items are missed, affects the total
score and its interpretation. Criterion-referenced tests with specific items
r-atched to skills or objectives also do not solve these complex problems.

c,uestions of riigferential skill importance and mastery identification,
hoth wIthin and acrcss skills, remain unanswered for each content area. Also
crltericn-referenced tests do not solve the problem of a test score beim-I
jependent m a unicee set of items for interpretation.

'17at haF: l-een needed is a reasurerent syster to provide an assessment cf a
.t(1ent's ahllity which can be interpreted without referring to a specific
:et :1st st.,:dents or a uniaue set of items. Plsc needed has been a syster

the s:!Ills of the items*assessed are arranqed in a hierarchical
,-ntInuur.



FTEIONALE FCP USING TFF RASCH MODEL (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. Ihe scores derived fram administering
a subset of items fran the cal,ibrated item bank are related only to indi-
vidual student ability, not to the performance of an external group. The
Pasch model and continuums also allow 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 subset. This system
can also provide normative information relating to any identifiable group
of test-takers.

DEVELOP= OF.TFE PASCH-CALIBRATED ITEM

Described below is the five-step process
item banks in the three content areas of

BANKS

used to develop the Pasch-calibrated
reading, language arts, and mathematics.

The first step in developing each item bank was the collecting of a larae
number of ftems. Sources used in this process included the National Assess-
ment of Educational Progress; the Institute for Educational Research;
St. Bernard Parish; California State Department of Education; Alaska State
Department of Education; Northwest Regional Fducational Laboratory; Board
of Education-z-Chalmette, Louisiana; and Cffices 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. No attempt was made at first to judge
item quality. Experts reviewed the psychometric 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 proposed item banks' coverage and a system
for reaching items dealing with a specific skill within the banks. Curriculum
specialists within each content area (including teachers and curriculum
directors) undertook this task. These specialists first reviewed existing
systems to see bow useful they were. Since none was satisfactory for item
bank classification, they developed a uniaue system for each content area.
After developing these systems, they established item review and classification
procedures. This process required the services of curriculum and measurement
scecialists, who reviewed each item for its csychcmetric properties and its
..7urriculum validity.

If an item was tudged satisfactory with regard to the criteria within each
part of the review process, it received a classification numher. This number
identified the specific skill assessed by the item and also provided a uniaue
accmisition nurter. If an item fell outside the classification system but,
.2urricu1um specialists decided it assessed a desirable skill, it was retained

and t-he skill added to the classification system. The curriculum sFecialists
also assianed a Ira& level to each itam, based on their estimate that abcut



DEVELOPMENT OF THE RASCH-CALIBRATED ITEM RAgKS (contd.)

60* of the ;tudents at that grade level could answer it correctly. Using
this:grade-level 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 calibrted item bank was*assigning
items to test forms. This was necessary, since no student or group of students.,

1.,could be expected to respond to all items within a content area. All forms
within each content area wereqinked together by pairs of common items. This
linking structure formed a net-like pattern which allowed all items to be
subsequently calibrated onto a cOmman 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 sevaral 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 itenr-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 subeets, as the final bank was
to contain both types of reading items. Through this overlapr it was possible
to calibrate all items onto a common scale in the area of reading.

The fourth major step in the davelapment required administering the forms to
students. Although 200 valid responses provide a stable item calibration,
at least 600 students received each form. This was done because little
information was available regarding the students' ability except their current
grade level. Under these conditions, same students may have been assigned
forms either too hard or too easy, giving no useful information in either
oase. This information loss, however, was not serious because of the large
number of student:. 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,

and California. The sample included the principal ethnic minority
qrs (Black, Mexican-American, Asian-American, and American Indian). Twenty
DoDDS schools participated in the calibration. Various ability groups, including
mentally gifted minors and the educationally handicapped or learning disabled,
were also part of the Overall calibration sample. Altogether, same 50,000
students received calibration forms. In most cases (over 85%), eacli student
took a form within each content area. This was desirable in prder subsequently
to look at student performance across content areas. Testing took place Ln
*the tall, 1978.

tifth ma:or step in developing each item bank was the actual Item call-
;:ratIon. 5efore tne callbratlon process, machine-readable answer sheets were



DEVELOPMENT OF THE RASCH-CALIBRATED ITEM BANKS (contd.)
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-electronically scanned and transferred to magnetic tape. This tape was

.
subjected to a speCific program designed'to clean odt 401 invalid answer
sheets. This clean student-response.tape was then realeinto the calibration
programs. The process required two programs--FORCAL, which calibrated items
within forms, and PARCAL, which did so,,across forms. Before. calibration;

FORCAL identified both inappropriate students and inappropriate!items, using
two different goodness-or-fit criteria. Student responses were.eliminated
if forms were assigned inappropriately or if either guessing or random ar.swering
occurred. Items were discarded if their respodse curve did not fit the Rasch
model because of some bias in the item, ambiguity, or miskeying. All decisions
about deleting items or students fram the 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 forts. After all items within a content area were calibrated and tested
for goodness-of-fit, a rahk 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 itela values, were then placed together to form the calibrated
Skills continuum needed for reparts for individualS and grouPs of students.

Those DoDDS schools participating i 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

,Calibrated Tests and A Glossary to the Abbreviated Skill Descriptors Used
in Student Reports, which explain the student report and the terms used
in it, 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 TEC developed
separate tests for pupils in the subject areas of reading and language arts
In Grades 9 and 11, and one in math used by both Grades 7 and 11:

DEVELOPMENT OF THE DoDDS TEST

During the winter of 1978-79, the TDC staff worked with DoDDS measurement
and curriculum personnel to choose areas to be tested. DoDDS staff identi-

fied the major skill and subskill areas necessary; these were drawn from
the available DoDCS curriculum guides.

embers cf tr.e TDC staff then selected test itens to be included in the

tests. By design, they offered more items than could be used to the
Dc:CES staff for its final choices. DoDDS curriculum staff made the final



DINELOPM= ei Th RASCH-CALIBRATED ITEM BANKS (contd.)

selection of each.item and signed off on_the content of the tests in January,
1979. P.:hdre were two separate forms constructed for reading and language
arts-Grades 9 and 11--and dne form tor mathematics, covei-ing both Grades 7.
and *li.

Reading Coopvhension

The 9th gpde Reading Canprehension test is a 22-item form ranging in item
difficulty from 449 to 665, with a mean difficulty of 546. The llth grade
Reading Comprehension test is a 17-item form ranging in item difficulty
tram 456 to 698, with a mean difficulty of 540. Tables 1 and 2 list the
skill area measured by each item for the reading tests and the iteMs' difficulty.

Language Arts

The Language Ars.9th grade test is a 29-item form ranging in item difficulty
from 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.

Mathmematical Computation

The math test is a 40-item form, ranging
691. The mean difficulty level is 490.
item difficulties.

in item difficulty from 294 to
Table 5 lists the skill areas and

4;

TEST ACKINISTRATICC AND DISTRIBUTICG OF MATERIALS

Test materials (including test bodklets, answer sheets, and manuals) were
mailed to 260 school sites in the Atlantic, European, and Pacific regions.
.Students were tested in Grades 7 (mathematics only), 9 (reading and language
arts), and 11 (all three areas). Table 6 shows the nuzber of test booklets
and answer sneets shipped.

Each school site received a set of test booklets, teacher identification
sheets, answer sheets, return-receipt postcards, return envelopes, and a
packing slip. Each site was also given a Test Coordinator's Manual and an
Examiner's Manual. The Test Coordinator's Manual outlined general procedures
tor instructing school site personnel on test administration: testing cautions,
dealing with guessing, handling test materials, school identification sheetS;
and control cards The Examiner's Manual gave instructions on required

cassing out test booklets, verbatim instructions to students,
ard Jollecting test materials.

5
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TABLE. 1

r

Iri114

POSITION

---13,TIC SKIT LS ASSESSMENT TEST

READING COMPREHENSION
CURANDE 9

**ITEM rr.

DIFFICULTY SKILL DESCRIPTOR

*1 500 STUDY SKILLS - Use of Reference Materials
,

2. 482 EVALUATIVE COMPREHENSION - IdentifyiAuthor's Purpose
3 449 INTERPRETIVE COMPREHENSION - Identify Mood/Tone
4 469 EVALUATIVE COMPREHENSION-- Judge Validity of Conclusion
5. 505 STUDY SKIBLS - Interpret Maps and Diagrams
6 548 LITERAL COMPREHENSION - Sequence
7 510 LITERAL COMPREHENSIO': - Details .

8 531 INTERPRETIVE COMPREHENSION - Main Idea .

9 563 STUDY SKILLS - Use of Reference Materials
10 585 STUDY SKILLS - Use .of Encyclopedia

,
11 569 EgALUATIVE COMPREHENSION - DistirigUish Fantasy and Realism
12 535 INTERPRETIVE COMPREHENSION - Cause and Effect.
13 548 VOCABULARY - Contextual Meaning
14 561 EVALUATIVE COMPREHENSICU - Recognize Details
15 635 VOCABULARY - Contextual Meaning
16 564 STUDY SKILLS - Meaning Appropriate to Content .

17 583 'EVALUATIVE COMPREHENSION - Ptedictive Cutccmes
.

*18 611 EVALUATIVE COMPREHENSION - Campare, Generalizee Summarize
19 523 VOCABULARY - Punctuation

*20 631 EVALUATIVE COMPREHENSION - *les, Techniques, anS Forms
21 545 EVALUATIVE COMPREHENSION - Identify Author's Authority
22 665 LITERAL COMPREHENSION - Sequence

* Deieted tor failure to meet Rasch measurement criteria
** Rascri-caiibrated item difficulty on reading scale

.3



TABLE 2

BASIC SKILLS ASSESSMENT TEST

ITEM
POSITION

**ITEM
DIFFICULTY

*.;

READING COMPREHENSION
GRADE 11

SKILL DESCRIPTOR

1

2

3

487

456
487

VOCABULARY - Contextual Meaning
STUDY SKILLS - Interpret Maps:and Diagrams
STUDY - Location Skills - Index .

4 576 EVALUATIVE CCMPREHENSION - Distinguish Fantasy and Realism
5 543 STUDY SKILLS - Use of Encyclopedi4,
6 476 STUDY SKILLS -.Use of Reference Materials
7 525 EVALUATIVE COMPREHENSION - Ccopare, Gtneralize, Summarize

*8 489 . LaTERAL COMPREHENSION - Details
*9

696, LITERAL COMPREHENS;ON - Sequence i

10 54 INTERPRETIVE INFERENTIAL - Subordinate Detail
11
1-,
4.4

575

548

INTERPRETIVE COMPREHENSION - Identify Mcod/Tone
EVALUATIVE.COMPREHENSICN - Recognize Assumptions

13 cg4 STUDY - Skills Meaning Appropriate to Content
14 . J EVALUATIVE COMPREHENSICN - Identify Author's Autilority
15 616 EVALUATIVE CCMPREHENSICV - Judge Validity of Cwelusion

. '16 639 EVALUATIVE COMPREHENSICV - Predictive Outccmes
*17( 681 VOCABULARY WORD IDENTIFICATION CLUES - Punctuation

* Deleted for failure 6.) meet Rasch measurement criteria
** Rasch-calibrated Item difficulty on reading scale



TABLE 3

BASIC SKILLS ASSESSMENT TEST

ITEM
POSITION

**ITEM
DIFFICULTY

LANGUAGE ARTS
GRADE 9

SKILL DESCRIPTOR

1

1-

3

4

5

6
,
i

424
445

432
474

476

480

485

USAGE - Subject-Verb Agreement
BUILDING AND CHANGING SENTENCE - Subordination
SPELLING - Suffixes That Form Plurals
BUILDING AND CHANGING SENTENCE - Passive/Active
SPFmING - Frequently Misspelled WOrd Due to .

Mispronunciation
BUILDING AND CHANGING SENTENCE.- Coordination
SPELLING - Word With Long Vowel in Middle of Syllable

8 546 PARAGRAPH DEVELOPMENT - Paragraph Transition
9 493 PARAGRAPH DEVELOPMENT - Closing Statement

10 513 SPELLING - Wbrd with Short Vowel in Middle of Syllable
11 301 USAGE - Verb Tense
12 523 SPELLING - Suffix That Forms Adjective Fran Noun and Verb
13 523 PUNCTUATION - Quotation Marks
14 461 USAGE - Double Negatives
13 528 PUNCTUATION - Apostrophes
16 535 SPELLING - Consonant Building More Than One Syllable
17 619 PUNCTUATION - Semicolons
18 537 PARAGRAPH DEVELOPMENT - Topic Sentence
19

\
516 USAGE - Comparatives and Superlatives

20 546 SENTENCE TYPES - Declarative
,1
-- 629 USAGE - Comparatives and Superlatives
),-)-- 553 CAPITALIZATION - Proper Nouns
23 553 LANGUAGE CHOICE - Word Connotation and Denotation
24 576 SENTENCE STRUCTURE - Direct Object
25 502 IMAGINATIVE/NARRATIVE DISCOURSE - Short Story
)6 591 BUILDING AND CHANGING SENTENCE - Embedding (Appositive)
.., 609 SENTENCE TYPE - Camplex
28 612 SENTENCE STRUCTURE - Noun Clauses
29 630 SENTENCE STRUCTURE - Adjective Clauses

Ccr :allure to meet Rasch measurement criteria
:asc.n-rated Ltem difficulty on language scale

8 1 .1



TABLE 4

BASIC SKILLS ASSESSMENT TEST

ITEM
POSITION

**ITEM
DIFFICULTY

IANGUAGE ARTS
GRADE 11

SKILL DESCRIPTOR

1 413 SPFLTTNG - Word with Short Vowel in Middle of Syllable
., 501 SPELLING - Word with Long Vowel in Middle of Syllable
3 476 SPFIJING - Frequently Misspelled Word Due to

Mispronunciation
4 503 USAGE - Verb Tense
5 510 PARAGRAPH DEVELOPMENT - Topic Sentence
6 512 PUNCTUATION - Quotation Marks
7 526 CAPITALI'ATICN - Proper Nouns
8 525 USAGE - Double Negatives
9 530 BUILDING AND CHANGING SENTENCE - Compounding

10 593 USAGE - Ccmparatives and Superlatives
11 545 BUILDING AND CHANGING SENTENCE - Passive/Active
12 464 PARAGRAPH DEVELOPMENT - Paragraph Transition

*13 556 SENTENCE TYPES - Canplex
14 613 PUNCTUATICN - Semicolons
15 561 SENTENCE TYPES Declarative
16 565 LANGUAGE CHOICE - Word Connotation and Denotation
17 470 IMAGINATIVE/NARRATIVE DISCOURSE - Short Story
18 577 SENTENCE STRUCTURE - Objective/Camplement -

Object of Preposition
19 578 USAGE - Subject-Verb Agreement
20 585 PARAGRAPH DEVELOPWW - Closing Statement
,,
-. 588 BUILDING AND CHANGING SENTENCE - Embedding (Appositive)
1-1-- 606 WORD CHOICE (Idiom, Trite Expression, Pcor Construction)
23 500 ANALYTICAL/EXPOSITORY - Editorial
24 592 SEgrENCE STRUCTURE - AzIverb Clause
25 595 BUILDING AND CHANGING SENTENCE - Subordination
26 622 SENTENCE STRUCTURE - Adjective Clause
,-
-, 662 BUILDING AND CHANGING SENTENCE - Coordination

* 2elot,,d .Zallure to meet Rasch measurement eriterla
** Rasch-call:;rated It:em ditflcult.y on language s,;:ale



TABLE 5

ITEM

?OSITION
**ITEM

DIFFICULTY

BASIC SKILLS ASSESSMENT TEST

MATHEMATICS
GRADES 7 AND 11

SKILL DESCRIPTOR

1 294 Add Multidigit Integers Without Regrouping

2 353 Subtract Multidigit Integers Without Regrouping
3 411 Add Multidigit Integers With Regrouping

. 4 364 Add Multidigit Integers With Regrouping
5 438 Subtract Celsius Temperature

,
,

420

448

Multiply 2 to 3 Digits by 2 Digits with Regrouping
Subtract Fahrenheit Temperature

8 429 Application Add Decimals - Not Aligned
9 429 Divide Multidigit by Single Digit With Remainder

10 431 Application Add Integers With Regrouping (Chart)
11 432 Multiply 2 to 3 Digits by 2 Digits With Regrouping
12 436 Subtract Multidigit Integers With Regrouping
13 439 Multiply 2 to 3 Digits by 2 Digits Without Regrouping

14 447 Add Decimals - Points Aligned
15 464 Divide Multidigit by Single Digit Without Remainder

16
., 467 Divide Multidigit by Single Digit With Remainder

17 480 Add Multidigit Integers With Regrouping - Not Aligned

18 482 Application Mixed Operation With Money: Add - Divide
(Chart)

19 492 Multiply 2 to 3 Digits by 2 Digits Without Regrouping

20 445 Plane Metric Linear Measurement
21 498 Evaluate Simple Algebiaic Exprpssions With Corribined

Operations
22 573 Application Add English Weight Renaming
23 597 Cubic Metric Measurement
24 515 Application Plane English Square Measurement
25 516 Application Subtract Decimals With Regrouping - Not Aligned

26 576 Mixed Operations With Time: Averages

27 628 Application Money Multiply 3 by 2 Digits With Regrouping

28 603 Multiply English Weight Renaming
29 519 Application Division Decimals
30 584 Convert Percent to Decimal
31 312 Application Divide English Weight
32 525 Application Subtract Fractions
33 516 Application Add Fahrenheit Temperature

34 541 Add Mixed Fractions With Unlike Ddnaminators .

35 544 Add Maxed Fractions With Unlike Denomnators
36 455 Application Plane Metric Linear Measurement

37 588 Application Plane English Linear Measurement
500 Add Simple Algebraic Expressions

39 513 Application MLxed Operations With Decirrals -
Not Aligned - Temperature Averages

40 691 Application Plane Metric SquarE: Measurement

** Rasch-calitxated Item difficulty on mathematics scale



TABLE 6

TEST BOOKLETS AND ANSWER SHEETS
MAILED AND RECEIVED

Grade Level

car= AREA

Reading Language Arts Mathematics

7 Mailed 11,000
Received 7,661

9 Mailed 11,000 11,000
Received 6,448 6,375

U. Mailed 10,000 10,000 10,000
Received 3,441 3,704 4,318



TEST ADMINTSTRATION AND DISTRIBUTION OF MATERIALS.(contd.)

Materials Coll,!ction

Examiners were instrIcted 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 onmpleted answer sheets to the Test
Development Center in Downey, California, and returned the test booklcts to
DoDDS regional headquarters.

Data Processing

A cutoff 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 sta.cistics, as described above. Items failing to meet the appro-
priate biserial and fit levels were deleted from the form. Tables 1-5 show
which items had to be deleted.

DoDN TESTING PROGRNM REPORTS

After 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 staff. 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. Sonool average score for each subject and grade tested.

The Coordinator td Research and Program Evaluation received reports of the
school average scores by subject and grade and the overall average score,
also subject and grade.

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

1. Skills Continuums (preliminary edition) in Mathematical Compu-
tation, Reading Comprehension, and Written Expression.

.:. Interpretative Guide to the Student Report and Student Roster.
3. Interpretative Guide to the District and School Statistical

:.z.eports.

4. ,:onteht Classificaticn Systems in Mathematics, Written
Expression and Reading Comprehension.

12
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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 Lmpli-
cations resulting from 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

Not tested at this grade level

14



F-UATIrG sTurY

Since part oi the scope of the contract between DorPS and the ITC required
the eauating.of student performance on the Pasic Skills Assessment Test to
a nationally normed achievement test, Dr. Ronald Hambleton of the University
of Massachusetts was employed as a technical consultant for this phase of
the work. Based 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 preliminary study used scores obtained on the Comprehensive Test of
Pasic Skills, Rim S, bevel 3 (CTBS-S) as the dependent variable and the
Rasch Measure dev.sed from performance on a set of items drawn from a
calibrated item bank as the independent variable.

Fased 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 apprepriate
standard error of estimate are presented in Table 8. All correlations were
significant beyond the .001 level.

Tables 9, 10, and 11 show the predicted CTDS-S scale score and grade equivalent
corresponding to the mean performance and to one standard deviation above
and below the mean on the Basic Skills Assessment Test for grades 7 and
11 in mathematics and grades 9 and 11 in reading and language arts.

These conversions were taken from the CTBS-S Expanded Standard Score (Scale
Score) to Grade Equivalent Table in the Examiner's Manual. For this
preliminary study, predicted scores for 9th and llth grade students were
developed from the 7th grade students' scores used in this pilot/study.
This procedure was determined to be tentatively valid since raw scores on
the CTPS-S for allqevels have been placed on the same scale using a
single conversion table. However, caution should be used in interpreting
these results pending the completion of the more comprehensive study outlined
below.

Preliminary findings appear to indicate that the mean performance of norps
students, for the grade levels and content areas tested, would he at a
slightly above grade level if tested on a nationally normed standardized
achievement test.

A more definitive analysis will be conducted at the end of the second year
of the testing program using a much larger sample across multiple grade and
ability levels. The design of such a study has been completed and arrange-
ments have teen made to gather data from students in elementary, junior, and
senior high schools. It is anticipated that a minimum of 8,000 studénts will
be tested nn both the CiVS-S and on tests composed of items drawn from cali-
brated item banks. P. sample of such magnitude will provide for the crportunity
tc carry cut rearession analysis usina cress-validation procedures. The
results of this eauating study will be presented in detail in the technical
report for the second year of the current testing program.



TABLE 8

LINEAR REGRESSICNS BETWEEN
THE BASIC SKILLS ASSESSMENT TEST AND THE

OMPREHENSIVE TESTS OF BASIC SKILLS
LEVEL 3, FORM S BY suBJEcr AREA

READING LANGUAGE AR:LS MATHEMATICS

r .77 .73 .76

N 232 233 234

Sy.x 53 53 48

Intercept (a) -257 -156 -81

Slope (b) 1.39 1.22 1.06
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TABLE 9

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

GRADES 9 AND 11

Grade 9 Grade 11

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

538a 500 7.3 541a 504 7.6

5770 547 9.7 590b 563 10.1

616c 632 11.0 639c 623 '12.2

a = 1 S.D. below mean
b = mean
c = 1 S.D. above mean

17



TABLE 10

PREDICTED SCALED SCORES AND
GRADE EQUIVALENTS ON THE CTBS7S FOR READING

GRADES 9 AND 11

Grade 9 Grade 11

BSAT CTBS CTBS BSAT CTBS CTBS

Measure Scale Score GE Measure Scale Score GE

560a

b
600

640c

521

577

561

7.9

9.8

11.3

580a

626
b

672c

549

613

677

8.8

10.7

12.9

a = 1 S.D. below mean
b = mean
c = I S.D. above mean A.



TABLE 11

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

GRADES 7 AND 11

Grade 7 Grade 11

s
BSAT CTBS CTBS BSAT CTBS CTBS

Measure Scale Score GE Measure Scale Score GE

485a 433 5.6 524a 474 6.9

530
b

A80 7.1 c-(574b 527 8.9

575c 528 8.9 6249. 580 10.3

a = 1 S.D. below mean
b = mean
c = 1 S.D. above mean

19
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DEMCGRAPHIC ANALYSIS

Chi Square analysis was used to determine whether a significant relation-
ship exited between *c.he 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 11. In
both cases, the relationship was found to be statistically significant
(p( .0.5) but of little educational significance since only slight changes
occur in the row percentages.

Table 14 presents the dhi 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 dhi,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. NO analysis was possible
fcc llth grade students. This was again due to extreme Skewness of the
distribution.

It was not possible to oompute additional chi square analyses on the remaining..
two demographic variables due to an uneven distribution of student responses.
In both cases, that of primary home languages and that of language spoken
at home prior to entering school, English was chosen by the majority of
students.

20



TABLE 12

CHI SQUARE ANALYSIS FOR THE RELATIONSHIP
BETWEEN MATH ACHIEVEMENT ANO

7HE LENGTM OF TIME IN DoODS SCHOOLS
'pm GRADE 7 STUDENTS

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

MaEh Scoies
Less Than
One Year

1 to 2
Years

3 or More
Years Don't Know

-1 S.D.
192
16%

333
27%

677
55%

20

2%

340 635 1184 47
7A to -1 S.D. 15% 29% 54% 2%

472 816 1502 163
to 1 S.D. 16% 283 51% 5%

189 317 446 91
+1 S.D. 18% 30% 43% 9%

Chi Sluare = 128.97

PC.05

21
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TABLE 13

...NI SQUARE ANALYSIS FOR THE RELATIONSHIP
BETWEEN MNTH ACHIFVEMENT AND

THE LENGTH OF TIME IN DoDCS SCHOOLS
FOR GRADE 11 STUDENTS

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

Math Scores
Less Than
One Year

1 to 2
Years

3 or More
Years Don't Know

4 S.D.
104
14% ,

\

171
24%

434
61%

3

1%

192 290 761 17

R to -1 S.D. 15% 23% 61% 1%

156 . 286 '819 16

R. to 1 S.D. 12% 23% 64% 1%

94 167 371 13

+ 1 S. D. . 14% 26% 58% 2%

Chi Square = 17.39

.05



TABLE 14

CHI SQUARE ANALYSIS FOR THE RELATIONSHIP
BETNEUN 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
Math Scores One Year

1 to 2
Years

3 or More
Years Don't Know

163 197 496 6
-1 S.D. 19% 23% 57% 1%

354 701 1583 3' ?
R. to -1 S.D. 13% 26% 59% 2%

322 . 557 1221 43
R to 1 S.D. 15% , 26% 57% 2%

145 223 417 32
+ 1 S.D. 18% 27% 51% 4%

Chi. Square = 59.78

P < .05

2 3
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TABLE 15

LII SQUARE ANALYSIS FOR IHE RELATIONSHIP
BETWEEN READING ACHIEVEMENT AND

IHE LENG1H OF TIME IN DoDDS SCHOOLS
EIOR GRADE 9 STUDENTS

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

Less Than
Math Scores One Year

220

-1 S.D. 15%

366

R to -1 S.D. 15%

304

R. to 1 S.D. 14%

+1 S.D.

172
18%

1 to 2
Years

3 or More
Years Don't Know

384
27%

830

57%

15

1%

639 1414 29

26% 58% 1%

527 1236 47

25% 59% 2%

267 504 30

27% 52% 3%

Chi Square = 33.90

P < .05

24I )
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PERFORMANCE SUMMARY AND CURRICULUM
IMPLICATIONS FOR READING

INTRODUCT/OU

The purpose of this section of the technical report is to provide a curricular
Interpretation of reading performance data for grades 9 and 11.

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

1. Development of Sight Vbcabulary
2. Structural Analysis
3. Comprehension of Factual Information
4. Comprehension of Critical Information
5. Camprehenaion of Critically Read Material
6. Use of Visual Reference Materials
7. Crganization 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 domain, 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 performance for all ninth and eleventh graders are reported in terms
group percentages and standard deviations around the mean. Findings of

these analyses ace summarized in Tables 16 and 17.

DoDDS Normal 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 DoDCS Scope and Sequence of Reading Skills.

Because some reading 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.

nversely, score ranges falling Below DoDDS Normal Expectancy are repre-
sented by those Skills that show a difficulty range of 1/2 S.D. or more
nelow the mean. This group could be further subdivided into remedial and
marginal skill performance.

The findings for each grade level will be presented separately along with
instructional recomnendations.
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Score flaiige

Iniplications

Percent of
DoDDS Students
in Score flange

TABLE 1 6
READING

SKILL LEVELS
FOR GRADE 9 STUDENTS

BASED ON 1 979 DoDDS TESTING PROGRAM RESUI TS

. 396.576 577-622 623-879

Students have 7th grade Students in this score Advanced work suggested
reading skills or below range are on grade level

and approaching optimal
tor this high ability group.

Continued work in Study development of most skill vocabulat y development
Skills, interpretive areas.' abstractions
analysis and vocabulary - evaluative analysis
development characterization and

motives
Intensive remediation
efforts indicated for
student measlres

,
below 533

\
1396 21 1% 3742 58.0% 1310 ,, 20.3%

____

N 1 448
;



Sculu 1100

l'en:ent of
thilMS Students

Soul e Hai lip:

TABLE 17
READING

SKILL LEVELS
FOR GRADE 11 STUDENS

BASED ON 1979 DODDS TESTING PROGRAM RESULTS

b80 and Below 581-649 650-679 /
liemediation desirable
Suguested instructional
level glade 7

Emphusis placed on
attutpteting tnfoimatIon.

Normal range for grade 11.
Continued work in Study
Skills desirable and
summarizing information. .

Mastery of most reading
skills.

AlIvanced instructiim at
evaluative levels of thinking
and contextual vocabulary
development would continue.
optimal growth of reading
skills.

Challenge with abstractions,
imagery, and creative
tbinking.

Stress vocabulary develop-
ment for SAT and college
entrance exams.

626
N. 3.441

b23 1b.2% 1618 - 47.0% 1300 37.8%

1 ,



DODDS SCOPE AND SEQUENCE OF READING SKILLS ON THE RASCH SCALE

8 8
CNI

DODDS
01nm:titres
1) Slut it \imolai y

. .

T2it Sit tICItUdl Analysis

3) Con lin el lends
1- actual lisfot motion

4) CoillpICI tends
CI itical litt illation

395.

8 8
In

Contextual Meaning

1.8
co

Synonyms
349 696

Amonyms

,34/
Prefixes

Suffixes399 690

Hoot Words
513

Plural and Possessive Nom Endings
419

429

649
635

639

606

Homographs
560

661,

Literal Meal Idea
455 b70

Sequence
386 665

318 Details
612.

Predicting Outcomes
426 617

Cause/Effect

420

44.0

483 Fact/Opinion

'564
Relationship of Ideas

490 691

Subordinate Detail

633

637

bias

False Conclusions469 615
Analogies. Smnsilius Mutaphois

637.

b) Comp! ehta ins CI ineally
I'Vlato lin Head I

481

FIGURE

Author Point of View
619

... I

6/4

687



C)0

ti) UseS Hutment:a
Millet Id Is

8 .

c4

,362
Drawing Cottclosions

'3/4

411 Use of Reference Materials

Use of Index. Glossary
695

645

Interpreting Charts. (iraphs, Maps
414 626i.

'Locating information
478 520

666

Dictionary Contextual
'Alphabetize Guidewords Definition

476 572 674

/) Vilizes Male! tal Redd Following Directions
369 626

Classifies Information452 637

tut L Het:live Study

Li) Apo t!Cklit,s
ill Marty (jetties

Sununatuus ssential Points
462 6101

Main Idea415 598.

Suppw tiny °wails
420 037

Universal Theme416 600

Characterization/Motives41/ 640

Figurative Langu erage Imagy
401 652

Cause & Effect

Mood/ tune403 698

Compare/Contrast460 5/0

462

489 Point of View

buininaiy, .turaluation

FIGURE 1

619

633

Grddo 9 DODDS Mean = 600
Grade 9 National Mean 576

623 Grath.) 11 DODDS Mean 626
Grade 11 National Mean 604
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FINDINGS

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.

Sjores within this difficulty range .(623-672) fall within the "optimal" or
advanced range of reading subskill deVelopment. As present in Figure 1,
the following reading subskills have an upper range of diff cii)ity (above
622) and represent a high performance level in relation to e/mean. ft
is inferred that subskills with difficulty levels th fall 4 or below
the range of the mean are well within the ca- li level of the
students within this score range (623-672).

Reading Skills within this range are:

Sight Vocabulary
contextual clues

Structural Analysis
antonyms
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
following directions
classification of material
supporting details

Appreciation of Literature in Many Genres
characterization and motives
figurative language - imagery
cause and effect (evaluative)
author point of view (evaluative)
generalizations

30
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These skills would represent a low performance level for students at or
below the mean due to the high UT/el 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 domains 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

Comprehension of Factual and Critical Information
literal main idea
relationship of ideas
predicting outcomes
subordinate detail
false conclusions
drawing conclusions

Use of Visual Reference Materials
use of index, glossary
locating information
contextual definitions
alphabetizing

Organization of Materials Read for Effective StucL
summarizes essential points
main idea

Appreciation of Literature in Many Genres
universal theme
mood and bone
campare 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 tIO 576 are
presented La Figure 1 and represent an appropriate instructional range of
difficulty for,ninth grade students within this performance category.

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

Sight Vocabulary
contextual meaning



Structural Analysis
antonyms
plurals and noun possessive endings

Comprehension - Factual and Critical
sequence
analogies, similies, and metaphors

Use of Reference Materials

interpreting graphs, Charts, maps
contextual definitions

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
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CURRICULAR IMPLCAT1ONS AND RECOMMENDATIONS

Sight Vocabulary

1

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 gradeg 7 through
9 with general vocabulary development ongoing from grades 7 thrOugh 12. A
look at Figure I 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

1 Excellent Skill foundation in synonyms, prefixes,.and suffixes. As pre-
; sented in Figure 1, the subskill antonyms has an increasing range of

t

difficulty and continued instruction is recommended. Students with
performance levels below the mean should receive continued instruction,
as these Skills represent viable instructional areas for further vocabulary
development and word recognition. These skills serve to enhance vocbulary
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 Of reaching; an upper ange
would be represented by questions-at the evaluative levels of thinking:
sequencing; details; predicting outcomes; cause and effect; fact and opinion;
analogies, similies, and metaphors; and author point of view. The difficulty
range and types of questions for the subskill detail are represented below.

DETAILS
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As presented in Table 16, 22% of DoDDS ninth grade students are relow
Downs Normal Cxrectancy (more than 1/2 S.D. below the mean), as defined
by the Scotv and Sequence Curricular Skills.Guide. Student performance
within this range (396-576) should be evaluated individually based on the
student report and appropriate remediation prescribed.

Approximately 18% of this ninth grade group is within marginal performance
(524-572) range (seventh to eighth grade functional level) and would beneftt
most from 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 DoWS ninth grade student population. Students within
this group probably have a functional reading level at or below fifth grade
readability. Attitude and age are key factors in designing a remediation
prograh for ninth graders. Students who show a performance level below
the mean should receive additional emphasis at the literal level in addition
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 context. Instruction in recognizing and using context and mor-
phemic (structural) clues, adapting to shifts in word meaning and under-
standing figurative language serves to increase comprehension considerably.
Literal comprehension is further enhanced 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 writert to transmit ideas. Continued exposure to
'a variety of reading materials and writing.styles will insure continued
development of comprehension, skills. TO read inbirentially, or "between
the lines," is to draw conclusions, make generalizations, sense relationships,
and predict outcomes. These deerer meanings can be inferred only after
surface meanings are fully understood: Critical reading is a process of .

evaluatina ideas or sinformation and is. facilitated by thought-provoking
questions. ,Cuestioning strategies should be emphasized as mean perf:xmance
(600) represents the lower r:ange of difficulty in critical reading subskills,
such as recognizing bias (564-674), contextual definitions, and metaphors.

Use of Visual Peference materials

Iccating information and alphabetizing should be the foundation skills
emphasized for below expectancy performance. Use of index should extend
to the glossary and be presented along with use of reference materials.
Pecause contextual definitions and interpretive skills (see Fiaure 1)
have an upper range of difficulty (666-674), instructional emphasis should
continue for all students.

Craanization of Yaterial Read for Study

Crmtinued emphasis is recommended in classification of information for
advanced students as this subskill has an urper range of 637. The majority
cf Dorrs students did very well en felloving directions and summarizing

sential points; however, these skills also have an upper rande of
cicuity yet to be reached ty Don's advanced ninth grade students.



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

DoDDS Scope and Sequence shows an instructional emphasis on use of SQ3R
techniques for content organization through grade 11. Students within a
score range of 623 to 672 may be capable of applying this organizational
technique to more advanced or technical reading material.

("ppreciates 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
introduced until grade 9. Because each of the subskills has a range of
difficulty that extends beyond 622, continued instruction utilizing
materials of increasing complexity 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
development 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 in 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

Comprehension of Factual and Critical Irformation
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 language - 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 recommended on an individual basis for low
ability students.

Cloze procedures (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 diagncse intermediate grade students' sensitivity
to context clues. Rankin has suggested that by constructing Cloze exercises
from subject matter texts written at various levels of difficulty, the Cloze
procedure could provide greater transfer between the remedial situation and
the classroom.

Jongsma, axiene. The Cloze Procedure as a Teaching Technique. EPIC/CRIER
and the International Reading Associatlon. 1971.
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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-
strated reading performance contiguous with Normal Expectancy as defined
by DoDDS Scope and Sequence Skills Guide for grade 11. Students within this
score range demonstrate comPetence in the following subskills which fall
within this range:

1

Structural Analysis and Sight Vocabulary
prefixes

. synonyms
suffixes
root words
homographs
contextual meaning

Comprehension of Factual and Critical Information
literal main idea
details
predicting outcomes
cause and effect
relationship of ideas
fact and opin.J.on

subordinate detail 4

false conclusions

Camprehension 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 guide words

Organization of Material Read for Effective Study
following directions
classification of information
summarizes points
main idea
supporting details

Appreciation of Literature in Many Genres
universal theme
characterization/motives
cause/effect
mood/tone
compare/contrast
poInt of vIew
summary, ,.;eneralizaticn
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It is inferred that subskills have difficulty levels that fall at or below
the mean (626) are within the range of capabilities of this 20 percent.of
the eleventh grade population. 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 DorDS eleventh grade students fall Pelow Normal
rxpectancv range (580 or below).

All reading subskills within a range of 349 to 580 are represented in
Figure.1 and represent an appropriate instructional range of difficulty
for eleventh grade students within this category of performance. Skills
outside the ability range of this group would include recognizing bias and
the upper range of the following skills:

Sight Vbcabularv
contextual meaning

Structural Analvs,is

antonyrs
plural and noun possessive endings

Comprehension - Factual and Critical
sequence
analogies, siMilies, and metaphors

Use of Peference Materials
interpreting graphs, charts, and maps
contextual definitions

rrganization of Material Read for Study
supporting details
summarizing essential points
characterization/motives
figurative language

Appreciation of Literature in Many Genres
point of view
cause/effect
summarizina and aeneralization



CURRICULAR IMPLICATICNS AND RECOMMENIMTIONS

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 Silould build vocabulary and word attack
skills in context. Advanced students should continue vocabulary development
through etymology.

Comprehension of Factual and Critical Information

Excellent development in literal main idea, details, predicting outcomes,
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 cam-
prehension at a reading level appropriate for individual instruction.
Camprehension is enhanced when the student recognizes relationships.

Comprehension of Critically Read Material

DoDOS eleventh grade students should have continued opportunities to draw
conclusions based on materials read. Reading material that addresses
analogies 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 'Juild on skills at
the literal level, or higher levels of understanding will never be reacned.

se of Visual, Reference Materials

se of index and glossary and location of information skills show excellent
development.

:se of reference materials is a subskill with a range of difficulty that exceeds
mean pertormance (626). Continued emphasis of this subskill is recommended.

Contextual definitions also represent a subskill range above the mean. This
skill, combined with contextual meaning, would serve to strengthen overall
vocabulary development.
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Students with a performance measure below the mean should have continued
instruction in all subskills within this domain.

Crganization of Material Pead for Fffective Study

MUDS eleventh grade students have a strong foundation in organizational
skills. Formal organizational instruction begins in grade 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 should include seguencina as it relates to organiza -
tion of reading materials.

Appreciation of Literature in Many Genres

Continued emphasis is recommended through grade 12. Appropriate instruc-
tional emphasis should include use of fiaurative language and imagery.
Contextual definitions should be part of the total instructional seauence
within this domain.

For the 15% of the eleventh graders who fell below mean performance, instruc-
tional emphasis should include interpreting information. This skill could
be Applied to a literary approach to the teaching of reading and might be
most beneficial to eleventh grade students.

Peading is not simplel'nor is it a sinale skill. It is a complex process
that consists of many different components. Students learn some skills
and move on, but it takes time to aain overall proficiency in reading. Vhat
may be an achievement at one point in their reading development may not
be good enough at another. This fact explains why same 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
years.

4 ,
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SUICARY

READING

. .

Overall performance in reading was above.the national average for both 9th
and Ilth graders. With a mean score of 600, the ninth grade DoCOS 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 DoDCS 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 DoECS ninth grade students and 47% of the eleventh graders
demonstrated reading Skills within a normal expectancy range (1 S.D. around
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. Wittin this performance
category, Skills in reading comprehension 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 services 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 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

DoDOS students show excellent development of coriorehension 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 fot. grade nine should include advanced instruction in
vocabulary development, contextual 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 reodng 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 recommended 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 comprehension skills at the application level.
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PERFORMANCE SUMMARY AND CURRICULUM
IMPLICATIONS FOR LANGUAGE ARTS

INTRODUTCION

The purpose of this section of the technical report is to provide a curricular
interpretation of language arts perfOrmance for grades 9 and 11.

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 development.

These seven domains are listed below:

1. Capitalization
2. Punctuation
3. Usage
4. Sentence Structure
5. Building and Changing Sentences
6. Paragraphs
.7. Spelling

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

Tb 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 terns

of group percentages and standard deviations around the mean. Findings of

these analyses are summarized in Tables 18 and 19.

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 relaticn 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.

Conversely, score ranges falling Below DoDDS Normal Expectancy are repre-
sented cy those skills that show a difficulty range of 1/2 S.D. or more

below the mean.

The findings for each grade level will be presented separately along with

Instructional recommendations.
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Score Hasige

Impbcdtions

TABLE 18
SUMMARY OF LANGUAGE ARTS SKILL PERFORMANCE

FOR GRADE 9 STUDENTS
BASED ON 1979 DoDDS TESTING PROGRAM RESULTS

557 and Below 668-696 697 and Above

Students are below Students in this score Capable of more
grade leveldtxpec range are on grade level advanced work at
tancy in sias. and approaching optimal grade level.

development of most skill .
Consistent practice in areas for Grade Nine. Emphasis should be
skill-building exercises on expository
desirable. Repetition of writing, especially the
eXurCises in presen- short theme and
tenon of new concepts
desuable.

paragraph. .

Intensive remediabon
&torts indicated tor
student measures below
bla (3/1 -,-. 6.82%).

,

1,508 - 24.28% 2,782 - 43.64% 2,045 ,---. 32.08%
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TABLE 19
SUMMARY OF LANGUAGE ARTS SKILL PERFORMANCE

FOR GRADE 11 STUDENTS
BASED ON 1979 DoDDS TESTING PROGRAM RESULTS

566 and Below 567-613 614 and Above

Students are below
Wade level expectancy
in skills

Consistent practice in
skill-building exercises
desirable.

.

Intensive remediation
efforts indicated for
student measures below
519.

Students in this score
range are on grade level
and approaching optimal
development of most skill,
areas foi Grade Eleven.

.

.Capable of advanced-
level work, emphasis

. should be on exposi-
tory writing, espe-
daily longer themes
and essays.

1,0 /3 ,.. 28 96%

-

1,370 = 36.99% 1,261 . 34.04%
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DODDS SCOPE AND SEQUENCE OF LANGUAGE ARTS SKILLS ON THE RASdH CONtINUUNI
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ul Word of Sentence

Proper Nouns & Titles
Mitt 6.90

Able aviation & Instials (Mr. , Mrs . Hey Dr )
31X) 534

624

Per lett

410 Cluestion Mark 533,

Exclamation Mark
403

346 dates addiesseS

350

577

Apostrophe
434 511

Conunas

585

Clarity appositives
introductory
Ser ies
detect address
out of order

Subject Verb Agreement

Verb Turise

618.

629

Semi colon
608 618

ibu

.400
Negatives

444 Pronoun Agreement

Adjet3eve Adveeb Cuustructeun

424
Use of Case

630

521

6213
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Transition463 545
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Closing Statement
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FINDINGS

Grade 9

Based on student performance, 32% of the DoDDS ninth grade students are
1/2 S.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.

Soores within this difficulty range (597-700) fall within the "optimal"
range of language arts subskills. As presented in Figure 2, the following
language arts subskills have an upper range of difficulty Above 596, 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
camas
semi-colon

Usage
verb tense

Sentence Stricture
compound sentences, fragments, and run-cn sentences
simple, compound, and complex sentences
clauses

Buildina and Changing Sentences
compounding
coordination and subordination

Paragraph Development
subordinate detail

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

ADCLit of the DoDDS ninth grade students scored within a range of 558-596.
Students within tnis scoring range have demonstrated language arts performance

tiguous with normal expectancy, as defined in the DoDDS Scoue and Seauence
ZKIlls Guide for the ninth grade. DoDDS domains of language arts development
ind the related subskills that fall withln a difficulty range of 558-596
Arr.: iisted below:

neuns and tIties

erlod
,:xclamatIcn mar%
ipcstrc!:ne
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ysage
subject-verb agreement
verb tense
use of case

Sentence Structure
complete sentences, fragments, and run-on sentences
simple, =impound, and complex sentences
clauses

Building and Changing Sentences
compounding
coordination and subordination

Paragraph Development
topic sentence
subordinate detail
main ilea
transition
closing statement

Spelling
consonant markers, doubling, spelling units
prefixes and suffixes

These are Skills in which ninth grade students scoring 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 in 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
proper nouns and titles

Punctuation
period
.,xciamation mark
apostrophe
commas

isace
subect-vero agreement

*_ense

_;se of ,:ase



Sentence Structure

complete sentences, fragments, and run-ons
compound, and camplex sentenCes

clauses

Building and Changing Sentences
campounding
000rdiantion and subordination

Paragraph Development
topic 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

Capitalization

Although capitalization rules for books, songs, storieF, etc., are intro-
duced and emphasizt2d from grades 2 through 5 in DoDDS Scope and Sequence,
maintenance 1.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 comma
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 in 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 semi7colcn
to separate independent clauses in a compound or compound/complex sentence,
or to separate parts of a series when internal commas are used.

:2sacie

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

The correct past tense
of the verb go is:

A. going
B. went
,. gone
D. have gone

Instructional needs would include apprcpriate review of grammatical rumen-
ciat,:re. Emphasis should be given to subject-verb agreement, especially
when s-v are interrupted by non-matching modifiers: for example, a singular
sub]ect is interrupteci frail the verb by a plural object of the preposition.
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Sentence Structure

The Skills difficulty ranges for simple, compound, and complex sentences
yo beyond the grade 9 mean (see Figure 2). Subordinate and relative clauses
also go beyond the Fean. DoODS 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 some knowledge of the
nomenclature and concepts of these skills in grade 9 without having achieved
mastery.

Building and*Changing Sentences

Emphasis should be placed on students writing original sentences which
illustrate compounding, coordination, and subordination of ideas. A review
of grammatical nomenclature 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 oath of office and assumed her
new duties immediately.

B. The two council leaders took their
oaths 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-
priately progressing with expository writing-readiness Skills. Many aspects
of the following skills are within mastery range of students within this group:

topic sentence
subordinate detail
main idea

-identify main idea in paragraph;
other ideas subordinated;

use of appropriate details to support main idea
transitions

-transitions between sentences
-transitions between paragraphs
k:losing statement

,:crposition assignments with emphasis on the expository paragrapr.
are appropriate. Students are progressing within a desirable age/skill
relationshlp.



Spelling

Students within the ranv 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)
.Tvowel units

(e.g., please, street, raise)

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)
-schwa sound

(e.g., often)

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

work forming
-prefixes

(e.g., misspell,
-suffixes

(e.g., matches,

until, prof essor )

captivity, heroes)

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



FIrrrac5'

Crade 11

Based on student performance, about 34% of MVPS eleventh grade students are
1/2 S.D. or more above the mean (590). This represents a skill range of 614
to 715. Students within this range 7:Ire demonstrating a performance level
above the natiwal mean for eleventh graders.

Scores within this difficulty range fall within ithe gootimal" range of
development for most language arts subskills. It i Inferred that subskills
which have difficulty levels falling within or nelow the range nf the mean
are within the language arts capabilities of this 34% of the MIPS eleventh
grade student population.

As presented in Figure 2,
range of difficulty above
to the DoCCS mean (590).
will have difficulty with
levels.

the following language arts L.,ubskills have an upper
614, and represent a high performanc level in relation
Students whose performance is at or helow the mean
these skill areas, especially et their upper difficulty

Punctuation 0

commas, especially in non-restrictive clauses
semi-colon

Usage
verb tense b-

Sentence Structure
complete sentences, fragments, and run-on sen7.ences
simple, campound, and camplex sentences
clauses

Puilding and Changing Sentencen
compounding
coordination and subordination

Slightly less than 40% (36.99%) of the Docrs eleventh grade students.scored
within a range of 567 to 613. Students within this scoring range have deron-
strated language arts performance contiguous with normal expectancy, as defined
by the DoDCS Scope and Seouence Skill Cuide for grade 11. Students within
this score range demonstrate competence in the following subskills falling
within this range:

Caritalization
proper ncuns and titles

Punctuation
perLo(s

exclaration mark
apostrcphe
corras
semi-cclon

1 3



*Usage
subject-verb agreement
verb tense
use of case

Sentence Structure
complete sentences, fragments, and run-on sentences
simple, compound, and complex sentences
clauses

Building 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 complete mastery of these Skills, students
more than 1/2 S.D. above the mean have more thorough control cl them. Similarly,

it is 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
is below the point 1/2 S.D. below the mean.

Slightly more than one-fourth (28.96%) of the DoDDS eleventh 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
period
exclamation mark
apostrophe
commas

sub:ect-verb agreement
verb tense
use ot case



Sentence Structure
complete sentences, sentence fragments, and run-on sentences
simple, compound, and complex sentences
clauses

Building and Changing Sentences
compounding
coordination and subordination

Paragraph Development
topic 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.



CURRICULAR InPLICATIONS AND RECOMMENDATIONS

Capitalization

Excellent Skills foundation. Virtually all rules are introduced by grade 5
in DoDES 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 mechanics
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 ompound/camplex 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 mean
involves the interruption of the subject-verb wj.th a prepositional phrase.
The student must know how the subject and the ooject of the preposition
are differentiated:

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

The many voices of the chorus
loud and clear.

A. sound
S. sounds
C. sounding
D. to sound

RevIew of grammatical nomenclature in identifying verb tense seems appro-
prlate for most students.

Sentence Structure

:ost students do well with identifying Don-sentences; more emphasis seems
al:propriat:a in working with run-on sentences. The structure of the ccmplex
sentence and of the inherent use and identification of clauses is another
area of apparent need. DoDDS Scope and Sequence indicates instruction in
.21auses is from grades 9 through 12; therefore, performance can te considered
witnln normal expectations for grade 11.
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Building and Changing Sentences

Continued emphasis in this Skill is appropriate for most students. Mcce
advanced application of compounding 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.

C. 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 tppic sentence,
developing the main idea, or making transitions. Frequent expository writing
assignments should be beneficial.

Spelling

Students
spelling

within the range of the mean show mastery of the following seiected
skills:

vowel 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

(e.g., please, street, raise)



consonant sounds
-markers

(e.g., give, use, cause)
-doubling

(e.g., address, recess)
-consonant spelling units
4 (e.g., break, geography)

stress
-frequently misspelled due to pronunciation

(e.g., February, library)
-schwa sound

(e4., often)

word forming
-prefixes

(e.g., income, until, confess, advise)
-suffixes

(e.g., matches, captivity, heroes)

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

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



LANCUMT ArTs

Overall performance of DoWS ninth and eleventh grade students inc.lanquage
arts was above the national means (555 and 574 respectively).

;,%,ith a ninth grade mean of 577, 44% of DoDDS ninth grade students and
approximately 37% of the eleventh grade students demonstrated language
arts skills within a normal expectancy range.(1 $ .D. around the mean).

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

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

Curricular ImplicatLms

The majority of pars students showed strengths in spelling skills considered
basic for high school students. Fot-example, words freauently Misspglled due
to mispronunciation (spelling "demons"),presented no problem. Other arparent
curricular strengths included subject/verb agreement end related composition
Skills such as paragraph develcprent. Fieventh grade teachers should capitalize
on these foundation 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 difficult uses of punctuation, such as the semi-colon to separate independent
clauses.

Formal instruction cn usaae should include appropriate review of grammatical
nomenclature.

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

Paragraph development skills should continue to increase in complexity. DorTS
students deronstrate excellent foundation skills 0 related subskill areas.

t-ade 11 students should continue to build upcn an excellent larruage foundation.
Technical writing and exposure to a variety of expository styles will serve
to ents.ance basic writing skills. YaiLltenance lessons on advanced runctuation
ard usage is also recommended. Pigor?us course wrrY in writina and ("Tamar
zlhould te available after grade 9 for college-bound students.

CO
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PERFORMANCi SUMMARY AND CURRICULUM
DIPLICATIONS FOR MATHEMATICS

.N

,The purpose.of this section of the technical report is to provide a curricular
interpretation of mathematics performance for grades 7 and 11.

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 DoDCS as critical for mathematics
development. These eight domains are listed below:

1. Number Awareneis
2. Computational Skills
3. Problem Solving
4. Data Collection
5. Measurements.
6. Predictions
7. Geometry
8. Sets

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

Tb examine student performance in relation to the difficulty ranges of subski14s
within each domain, the mean scores for DoDCS seventh and eleventh grade
students, 530 and 574 respectively, were placed vertically on this continuum
of DoDDS mathematics Skills.

FINDINGS

Student performance tor all seventh and eleventh graders are reported ini
terms of group percentages and standard deviations around the mean. Findings
of these analyses are summarized in Tables 20 and 21.

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 Scone and Sequence of Mathematics Skills.

Because same mathematics 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 DoDCS Normal Expectancy students as
.iefined by DcDOS Scope and Sequence Curricular Skills Guide.

onversely, score ranges Zalling Below DoDDS Normal Expectancy arl repre-
sented by tnose skills that show a difficulty range of 1/2 S.D. ot more
beicw tne mean.

T1-.e fIndings for each grade level will be presented separately along with
Instructional recommendations.

0#



Implications
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l)01)W, Situ Itnits
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TABLE 20
MATHEMATICS

SKILL LEVELS
FOR GRADE 7 STUDENTS

BASED ON 1979 DoODS TESTING PROGRAM RESULTS

353 50/ 508 575

M. :1 emphasis 011 skills
didultendlIce indicated

-Students die dt 6-7 level
in skills.Presentation
of new concepts need to be
backed with re-evaluation
dnd reteaching of
formerly-intioduced
concepts.

Intensive rumediation
..tturts die ddvisablu
kit student inedSUIUS
beltiw 460

Normal wade 1 ranue
of skills.

576.874

Capable of more advanced
work at tirade level.
Emphasiti should be on
application of skills in
more complex problem-
solving situations.

X 530
N /

St) 45

29 4 %
225/ Students

54.3%
4160 Students

16 2 %
1244 Students



Score fiailue

Implications

Pei cent of
DuDOS Students

:,cule fianue

TABLE 21
MATHEMATICS

SKILL LEVELS
FOR GRADE 11 STUDENTS

BASED ON 1979 DoODS TESTING PROGRAM RESULTS

272 548 549 599 600 674

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

Pr esentation of new
concepts need to be
bucked with re-evaluation
and retouching of prior
material. Recency of
instruction might be a
factor.

Intensive remedra non
advisable for student
n schism es below.

Normal grade 11 range
of skills.

30 8 %
1332 Students

Capable of more advanced
work at grade level.

Emphasis should be
on application of skills
in more complex problem--
solving situations.

34 3%
1478 Students

34 9 %
1508 Students



C1

Niatitan
Auvai til 1USS

t:ortipiltalion
Ilo -

211

l.1

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 are1/2 S.D. or more above the mean (530). This represents a Skill range of576 to 674. Students with a score within this range are demonstrating aperformance level well above the national mean for seventh graders.

Scores within this difficulty range (576474) fall within the "optimal"range of mathematics subskills. As presented in Figure 3, the followingmathematics subskills have an upper range of difficulty above 576, and repre-sent a high perfomance level in relation to the mean. It is inferred thatsubskills which have difficulty levels that fall within or below the rangeof the mean are within the mathematics capability level of this 16% of theDoDDS seventh grade students.

Number Awareness
exponents, coordinates

Computation
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
percent to decimal
decimal to fraction

Problem Solving
tables, charts, graphs
-eometric formulas
multi-step word problems

Data Collection
mean, median, mode, range

Measure
linear Enalish
square measure
...7ubic measure

Predletions
,:rcoacility

.3eoretr:

velaticnships petween figures

r
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Students scoring more than 1/2 S.D. above the mean are expct.:d to he com-
petent in other subskills in m thematics as specified by DoDDS, as tzese
skills are less difficult and should be within their ability range.

-

Over one-half (54%) of the DoDCS 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 domains of mathematics development and the
related subskills that fall within a difficulty range of 508-575 are listed
below:

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

Computation
addition of fractions
addition of decimals
subtraction.of fractions
subtraction of decimals
multiplication 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
tables, graphs, charts
geometric formulas
multi-step word problems

Data Collection
mean, median, mode, range

Measure
linear English
square measure

Predictiors
probability

Geometry
identify I, 2, 3 dimensional forms
classify 2 .limensional forms
relationships between figures

Sets
sets
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These are Akills in which seventh grade students scoring in the normal range
re still qainIng .;1-..ound. As noted, students scoring more than 1/2 S.D.
above tht! :lean 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
in this performance category.

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

Number Awareness

order, equality, place value, exponents, coordinates

Computation
addition of fractions
addition of decimals
subtraction of fractions
subtraction of decimals
multiplication of whole numbers
multiplication of fractions
division of bl.ole numbers
division of fractions
division of decimals
fraction to percent
fraction to ilecimal
percent to fraction
percent to decimal
decimal to fraction

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

Measure
linear English

6eoretr:
identity 1, 2, 3 dimensional forms

2 limensional forms
t.elattonships between figur04s

:rt=nance within this ranc4e (418-507) should be evaluated individually,
rmediatic.n

67
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CUPPICTTAP IPLICATICNS AND PFCCPYRTATICVS

Number Awareness - excellent skill development. An excellent foundation for

advanced students to explore number theory.

Computational Skills - a high level of proficiency has been achieved in

computation with whole numbers and fractions.

In the subskill area of fractions, division of fractions presents some problems;

an example of the magnitude of difficulty for most seventh graders in division
7 2

of fractions is one which takes a form similar to 3 - + 3 3-
8

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

be able to recognize the need for and to: change a mixed number to an

improper fraction; recognize the fact that division of fractions involves

a change in sign accompanied by inversion of the second term; cancellation

across terms, if possible; 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 complexity. An examination of the indiVidual student report will enable

the classroom teacher t6 eliminate some of these factors when providing

remediation.

In the area of converion 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 Sequence) designates

eighth grade as the one in which ability to convert from a percept to a

fraction is a normal expectancy. Figure 3 shows that particulaf 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 DoDCS Scope and Sequence and student performance. The test results

indicate that much practice and greater curricular stress might be aiven

fp examples of the following type:

rxample 1: TWo 14et planes take off simultaneously fram the same airport.

Cne flies east at an averaae speed of 610 mph. The other flies west at

an averaae speed of 550 mph. In how many hours will they be 6,360 miles

apart?

:n this multi-step problem, the student must understand the use of formula

be able to define the variable, find the distance each plane will

travel ln "h" (the variable) hours, set up the eauation 610h + 550h

sclve the eauation for h.
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Example The formula for the perimeter of a square with side s is p=4s.
If s is doubled, bow 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. rf 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 Sccpe and Sequence set these levels as normal
expectancies.

Measurement - The test results indicate that the ability to deal with
linear measuie is well established for most seventh graders. Mudh work
is 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 fcc the
students to measure, thed use their results to solve problems. This could
oe a viable approach to providing practice in data collection, measurement,
and problem solving--three major areas where test measures indicate a need
for reinforcement.

Prediction (probability) - The performance of seventh graders in this area
is 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
elements
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 11

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 capabilitids 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,..ahd represent a high performance level
in relation to the DoDICS mean (574). Students whose performance is at or
below the mean will have difficulty with these Skill areas, especially at
their upper difficulty levels.

Number Awareness
exponents, coordinates

Computation
multiplication of fractions
division of decimals
fraction to decimal

Problem)Solving
tables, graphs, charts
geometric formulas
multi-step word problems

Data Collection
mean, median, mode, range

Measure
cubic

Predictions
probability, odds

Geometry
relationships betaeen 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
within this score range have demonstrated mathematics performance con-
:inguous with normal expectancy, as defined 'by the DoDDS Scope and Sequence
Skill Guide r:or grade 11. Students within this score range demonstrate
oompetence in the following sui;skills falling within this range:



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

Computation
addition of fractions
addition of decimals
subtraction of fractions
subtraction of decimals
multiplication of whole nuabers'
multiplication of fractions
division of whole numbers
division of fractions
division of decimals
fraction tC percent
fraction to decimal
percent to fraction
percent to decimal
decimal to fraction

s.

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

Data Collection
mean, median. mode, range

Measure
linear English
square measure

Predictioils

probability

Geometry

classify 2-dimensional forms
relationships between figures

Sets
sets

No/

.It is inferred that, where student within 1/2 S.D. of the mean are often
still in the process of acquiring complete mastery of these skills,
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 ilvel of the mean have acquired mastery of those skills whose uPper
level of difficulty is below the point 1/2 S.D. below the mean.

6lightly less than one-third (31%) of the DoDDS eleventh grade students
eiL Into tne belornormal.expectancy range,. (scores 272-548). All mathe-

matics subskills are mpresented in Figure43, and represent an appropriate
instructional range of ifficuity for eleventh grade students in this
perfornance category. Skills outside the ability range of this group would
Lnclude square measure, cubic measur.ra, and the upper range of the following
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Number Awareness
order, equality, place value, exponents, coordinates

Computation
addition of fractions
addition of decimals
subtraction of fractions
subtraction of decimals
multiplication of whole nutbers
multiplication of fractions
division of whole numbeLs
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
geometric formulas
multi-step word problems

Data Collection
moan, median, mode, range

Measure
linear English

Predictions
probability

Geometry
classify 2 dimensional forms
relationships between figures

Sets
sets

As was mentioned in the seventh grade suffmary, the individual studentls *ore
must be the determining factor for the remediation to be implemented.



CURRICULAR LAPLICATICNS AND RECCM.:NDATIONS

Number Awareneas - 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 indiiidual 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:

Almonds 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
for $3.33 per pound?

Measurement - Ttk subskill area in which llth graders seem to have need of
. additional classroom emphasis is cubic measure. The areas of linear and
square measure show idgh levels of performance.

Probabilitra P(::formance in this area would indicate need for increased
curricular emphasis on problems of this type:

A bailiFontains the following coins: a half dollar, a quarter, a dime, a
nicawl, and a penny. Suppose one coin is selected at random. What is
the probability that the coin is worth at least ten cents?
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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
skill:, within a normal expectancy eange (1 S.D. around the mean).

Findings showed that 16% the DoDDS seventh grade students and 35% of the
eleventh grade students have demonstrated mathematics Skills above normal
expectana. Student performance at both grade levels evidence strong
competency 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 computation to solving problems involving one mode.

Performance beiow 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
would need instructional emphasis toNdevelcp foundation skills for practical
use or prerequisites to higher mathematics coursework. Individual evaluation
or student performance in oomputational skills is recommended prior to
prescriptive remedial instuction.

Curricular Implicattons

Appropriate instructional emphasis should be given to the area of appli-
cations. Conversiorr; to decimals, temperature, measurement, and time were
difficult items for DoDCS students. AJthough 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 :pplications is very important.

Other skill areas in need of instructional emphasis were operations involving
unlike fractions with unitke 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 problemsolving 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 discounts 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 applicat,_on increases
student performance in application skills. Courses might include home economics,

industrial arts, physical education, social studies, and health education.
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ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST LN READING, GRADE 9

rrEm
POSITION
NUMBER

A
FREQUENCY %

ITEM OPTIONS
B C

FREQUENCY % FREQUENCY %

D
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.1 493 6.8 121 1.6 69 0.9

6 2050 28.4 333 4.6 4713* 65.3 106 1.4

7 283 3.9 245 3.3 6358* 88.1 319 4.4

8 224 3.1 390 5.4 5899* 81.8 690 9.5

9 1429 19.8 5303* 73.5 421 5.8 33 0.4

10 1983 27.5 413 5.7 4694* 65.1 87 ..2

U. 5211* 72.2 359 4.9 847 11.7 783 10.8

12 1. '.) 2.4 6023* 83.5 663 9.1 341 4.7

13 728 10.0 241 3.3 5827* 80.8 406 5.6

14 4080* 56.5 540 7.4 2325 32.2 250 3.4

15 445 6.1 845 11.7 2852 39.5 3048* 42.2

16 1174 16.2 5324* 73.8 339 4.7 348 4.8

1-,
., 672 9.3 302 4.1 309 4.2 5904* 81.8

18** 2129 29.5 4296* 59.5 335 4.6 403 5.5

19 183 2.3 6340* 87.9 166 2.3 489 6.7

20** 3094* 42.9 2943 40.8 279 3.8 836 11.5

21 844 11.7 300 6.9 469 6.5 5341* 74.0

22 517 7.1 227 3.1 4300* 39.6 2042 28.3

* Indicates correct choice
** Indicates deleted item
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ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMEIT TEST IN READING, GRADE 11

ITEM

POSITION
NUMBER

A
FREQCENCY %

ITEM OPTIONS
B C

FREQUENCY % FREQUENCY %

D
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 82 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 0:'

7 3385* 94.8 128 3.5 49 1.3 3 0.0

8** 338 9.4 17 0.4 3165* 88.7 45 1.2

9**
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 20.7 529 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 5.4 947 26.5

17** 1001 28.0 1981* 55.5 548 15.3 15 0.4

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

rrEm
POSITION
NUMBER

A
FREQUENCY %

ITEM UPTLONS
B C

FREQUENCY % FREQUENCY %

D
FREQUENCY %

1 211 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

8 995 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

14 118 1.6 6545* 91.7 161 2.2 296 4.1

15 835 11.7 436 6.1 4199* 58.80 1649 23.1

16 851 11.9 134 1.8 295 ---4.1 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 4121* 57.7 79 10.9 1815 25.4

21 2445 34.2 1755 24.6 1965* 17.5 953 13.3

nn
-.,. 4232* .).-3 313 4.3 1832 25.6 726 10.1

23 1449 2l...:,' 1697 23.7 3913* 54.8 35 0.4

P I"
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rrEpt ANALYSIS FOR BASIC SKILLS
ASSSESSMENT TEST IN LANGUAGE ARTS, GRADE 9

ITEM
POSITICN
NUMBER

.,

A
FREQUENCY %

ITEM OPTIONS
B C

FREQUENCY % FREQUENCY %

D
FREQUENCY %

24 2107 29.5 3439* 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 O. .

* Indicates correct choice
** Indicates deleted item

4 win.
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ITEM ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN LANGUAGE ARTS FOR GRADE 11

rrEm
'POSITION

NUMBER
A

FREQUENCY

rrEm OPTIONS
B

FREQUENCY %

C
FREQUENCY

D
FREQUENCY %

1 38 1.0 30 0.8 40

v%

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

4 690 19.2 64 1.7 2782* 77.7 40 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

8 417 11.6 104 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 36 1.0 2 0.0

12 3356* 93.7 44 1.2 88 2.4 88 2.4

L3** 505 14.1 1395 38.9 1651* 46.1 17 0.4

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

1-,
.4., 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

....,

z.) 3160* 88..3 66 1.8 243 6.7 75 2.0
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ITEM ANALYSIS MR BASIC SKILLS
ASSESSMENT TEST IN LANGUAGE ARTS DOR GRADE 11

ITE4

NOSITI(11

NUMBER
A

FREQUENCY %

ITEM OPTIONS
B

FREQUENCY %

C
FRDQUENCY %

D
FREQUENCY %

24 1311 36.6 1464* 40.9 ,..736 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
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ITEM ANALYSIS FIDR BASIC gkILLS
ASSESSMENT TEST IN MATHEMATICS/ GRAEES COMBINED

nem ITEM OPTIONS
POSITIONS
NUMBER

A
FREQUENCY %

B

FREQUENCY %

C
FREQUENCY %

D

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
3**

130 1.1 693 .7 740 6.1 10563* 86.9

4** 11786* 97.0 186 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...

,
256 2.1 192 1.6 11178* 92.0 503 4.1

8 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

. 11 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 0.8 10798* , 88.9 206 1.7 1037 8.5\
14 11560* 95.2 170 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

18 250 2.1 1214 10.0 467 3.8 10109* 83.2
..

19 277 2.3 306 2.5 221 1.8 11234* 92.9

20 11133 91.6 313 2.6. 320. 2.6 227 1.9

21 842 6.9 566' 4.7 1377 11.3 9166* 75.4
--)
4.... 877 7.2 251 2.1 5669 46.7 5198* 42.8

23 1104 9.1 3747 30.8 4835* 39.8 2095 17.2



ITE ANALYSIS FOR BASIC SKILLS
ASSESSMENT TEST IN ATHEMATICS, GRADES COMBINED

rrem
....

ITEM OPTIONS
POSITIONS
NUMBER

A
FREQUENCY %

24 1062 8.7

25 231 1.9'-

26 2365 19.5

27 3063* 25.2

28 3604* 29.7

29 871 7.2

30 3234 26.6

31 2365 19.5

32 1274 10.5
1

33 1.,)8 2.5

34 2202 18.1

35 7018 57.8

36 334 2.7

37 447 3.7

38 1393 11.5

39 8164* 67.2

40 1383 11.4

*Indicates correct choice
**Indicates deleted item

B c o
FREQUENCY % FREQUENCy

924 7.6 9177*

7816* 614.3 359

1905 15.7 2479

1166 9.6 3332

I.412 44.5 1415

7808* 64.3 1014

593 4.9 5771*

803 6.6 441

-7683* 63.2 790

7395* 60.9 1507

1393 11;5 6484*

2094 _./J 17.2 1083

458 3.8 10417*

490 4.0
4. 5080*

1088 9.0 329

1253 . 10.3 936

6598 54.3 676

84

.

% FREQUENCY %

75.5 488 3.7

3.0 3591 29.6

20.4 4968* 40.9

27.4 4225 34.8

11.6 .1309 10.8

8.3 7022 16.

47.5 2262. 18.6

3.6 8236* 67.8

6.5 -1981 16.3

12.4 2491 20.5

53.4 1498 12.3

8.9 1256 10.3

85.7 360 3.0

41.8 5466 45.0

2.7 8685* 71.5

7.7
,

924 7.6

5.6 2643* 21.8



ITEM ANALYSIS OOR THE BASIC SKILLS
ASSESSMENT TEST, MATHEMATICS, GRADE 7

ITEM
POSITION
NUMBER

*A
FREQUENCY %

o

. 1 571 7.5

2
\-
-, 33 0.4

3** 95 '1.2

4** 7376* 96.5

5
,

46 0.6

6 21 0.3

7 197 . 2'.6
,

8 6493* 85.0

9m 109 1.4

10 279 3.7

11 33 0.4

12 386 5.1

13 74 1.0

14 7192* 94.1

15 134 1.8

16 511 6.7

L. 6211* 81.3

18 , 203 2.7

19 218 2.9

20 6899* 90.3

1'
...i. 725 9.5

......
):.) , 617 8.1

;23 793 10.4

B
FREQUENCY

ITEM OPTIONS
C

% FREQUENCY %

D
FREQUENCY %

6 0.1 19 0.2 7045* 92.2

7523* 98.5 41 0.5 37 0.5

438 5.7 426 5.6 6662* 87.2

135 1.8 80 1.0 45 0.6

7055* 92.3 252, 3.3 276 3.6

122 1.6 82 1.1 7398* 96.8

135 1.8 6962*
,

91.1' 328 4.3

235 3.1 148 1.9 733 9.6
II -- /

6661* 87.2 268 3.5 585 7.7

114 4.1 69 90.7. 96 1.3

87 1.1 i07 2.7 7277* 95.2

3444 4.5 6492* 85.0 386 5.1
,-,

6641* 86.9 164 2.1 749 9.8

137 1.8 120 1.6 181 2.4

322 4.2 6901* 90.3 221 2.9

277 3.6 6662* 87.2 117 1.5

489 6.4 396 5.2 395 5.2

1016 13.3 358 4.7 5964* 78.1

264 3.5
(

171 . 2.2 6937* 90.8

215 2.8 239 3.1 156 2.0

467 6.1 949 12.4 5324* 69.7

f 187 2.4 4256 55.6 2462* 32.2

2474 32.4 2565* 33.6 1503 19.7
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ITEM ANALYSIS FOR THE BASIC SKILLS
ASSESSMENT TEST, MATHEMATICS, GRADE 7

rrEm.

POSITION
NUMBER

A
FREQUENCY %

B
FREQUENCY

ITEM OPTIONS
.. C

% FREQUENCY %

B
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

26 1737 22.7 1454 19.0 1785 23.4 2278* 29.8

1413* 18.5 796 10.4 2177 28.5 2936 38.4

28 1394* 18.2 4218 55.2 948 12.4 726 9.5

29 667 8.7 4261* 55.8 854 11.2 1486

30 2195 28.7 385 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

33 228 3.0 3799* 49.7 1160 15.2' 2039 26.9

34 1697 22.2 991 13.0 3432* 44.9 1018 13.3'

35 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 14.2 908 11.9 279 3.7 4796* 62.8

39 4524* 59.2 1017 1:.3 753 9.9 648 8.5

40 877 11.5 4379 57.3 444 5,8 1298* 17.G

*Indicatt.; correct choice
**Indicates deleted item
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ITEM ANALYSIS FOR THE BASIC SKILLS
ASSESSMENT TEST, MATHEMATICS, GRADE 11

=am rrEm OPTIONS
POSITION
NUMBER

A
FREQUENCY %

B
FREQUENCY %

C
FREQUENCY %

D
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 81 1.8 3652* 81.6

31 339 7.6 3516* '78.9 214 4.8 386 8.7

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 1345k 31.3

*Indicates oorrect choice
**Indicates deleted item

0,
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APPENDIX 2

CUMULATIVE FREQUENCIES



BASIC SKILLS ASSESSMENT TEST IN READING

GRADE 9

FREQUENCY (f), CUMULATIVE FREQUENCY (cf),

MEASURE CN
SCALE

AND CUMULATIVE P IN GE (cum

cf

%)

cum %

396 2 2 .03

431 3 5 .08

453 10 15 .23

471 13 28 .43

486 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 t 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



BASIC SKILLS ASSESSMENT TEST IN READING

GRAEC 11

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

MEASURE CN
SCALE f et mun %

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

1 635 733 2,141 62.22
672 1,300 3,441 100.00
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BASIC SKILLS ASSESSMENT TEST IN LANGUAGE ARTS

GRADE. 9

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

MEASURE CN
SCALE f cf cum %

356 2 2 .03
390 1 3 .05
411 1 4 .06
428 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 96.85
665 137 6,311 98.99
700 64 6,375 100.00



BASIC SKILLS ASSESSMENT TEST.IN LANGUAGE ARTS

GRADE U.

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

MEASURE CN
scALg f 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 3732 8.96
530 64 395 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

eo
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 %)

MEASURE ON
SCALE f

d

cf. cum %
1

353 1 1 .01
367 3 4 .05
380 , 2 6 .08
391 10 16 .21
401 9 25 .33
410 17 42 .55
418 27 69 .90
426 35 104 1.36
434 52 156 2.04
441 56 212 2.77
448 66 278 3.63
455 102 380 4.96. 4

462 106 486 6.34
468 138 624 8.15
475 216 840 10.96
482 263 1,103 14.40
488 354 1,457 19.02
495 358 1,815 23.69
501 442 2,257 29.46
508 454 2,711 35.38
515 470 3,181 41.52
522 452 3,633 47.42
529 521 4,154 54.22
537 507 4,661 60.84
544 456 5,117 66.79
553 469 5,586 72.91
561 440 6,026 78.65
570 391 6,417 83.76
580 339 6,756 88.19
590 293 7,049 92.01
602 237 7,286 95.10
615 173 7,459 97.36
630 108 7,567 98.77
649 72 7,639 99.71
674 22 7,661 100.00
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'BASIC SKILLS ASSESSMENT TEW,IN MATHEMATICS

GRADE 11
4

MEASURE CN
SCALE

FREQUENCY (f), CUMOLATIVE FREQUENCY (cf),
AND CUMULATIVE MICELI:AGE (currAC

' cf curn %

272 2 . 2 .05

401 2 4 .09

44 2 6 .14

418 3 9 .21

426 5 14 .32

434 _... 6 20 .46

441 8 28 .65

448 7 35 .81'

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

.488 45 195 4.51

495 81 276 6.39

501 70 346 8.01

508 :104 450 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
r71.1,

561 275 1,838 42.57

570 308 2446 49.70

580 344 2,490 57.67

590 320 2,810 65.08

602 389 3,199 74.09

615 348 3,547 82.14

630 333 3,885 89.97

649 295 4,180 96.90

674 138 4,318 100.00



V

APPENDIX 3

NATICNAL MEANS

"
96 )

e

40



I.

A

'

NATIONAL MEANS*

READING a:MPREHDISICAN

. GRADE .smaINRD ,

LEVEL AVERAGE tEVIATION NUMBER

3 467 . 56.8 .330,,

'59. i4 481 3,584

5 506 63.5 9,438
,

6 535
,

*65.6, 5,243.

7 540 66.0., /1.321

8 572 64.8 4,571

9 576 62.0 . 5,971,

10 591 60.9 8/669

11 6Q4 72.8 1,899 ..

12 612 73.6 19

*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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S

GRADE
LEVEL

.3

.4

5

6

7

8

9

10

U.

12

a

NATICNAL MEANS*

--4,11LITI'EN EXPRESSION

AVERAGE
STANDARD
DEVIATION

1.

NUMBER

.443 . 56.6 326

458 66.1 3,691

489 77.0 8,993

520 85.4 4,937

-528 94.1

548 49.3 4,191

555 96.8 5,636

566 167.8 8,475

574 ,215.2 -

566 155.6 890

*National means were based on a calibration sample of 60,0i.. students
across grade levels 3-12. Samples were drawn from five states repre-
senting various geographic regions acl:'oss the Uniz.ed States.



4,

NATICNAL MEANS*

MNIEEMATICS

GRADE
LEVEL AVERAGE

STANDARD
DEVIATION NUMBER

3 377

e

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 67.4 932

*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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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?"

English Only Other Language
English

and another
F - Cum % Fr-. Cum % Fr-.. Cum % Fr-. Cum %

I don't know

VAMEMATICS

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 .7

Overall 8474 69.9 805 6.6 2110 17.4 100 .8

LANGUAG; ARTS

Atlantic , 208 74.6 13 4.7 24 8.6 2 .7 III

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 16.5 69 .7

READING

Atlantic 290 79.2 17 4.6 32 8.7 1 .3

European 6124 68.5 618 6.9 1467 16.4 50 .6

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 year

Freg. Cum %

One to
two years

Freq. Cum %

Greater than
three years
Freq. Cum t

,

I don't know
Freg. Cum %

MA'rfiE24ATICS

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 51.6 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 17.3 389 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
Freq. Cum %

No
Freq. gun%

MATHEMATICS

Atlantic 0 0 359 98.1

European 0 0 9772 98.5

Pacific 0 0 1792 97.9

Overall 0 0 11923 98.4

LkNGUAGE ABIS

Atlantic 233 83.5 44 15.8

European 7293 81.8 1525 17.11

Pacific 1307 87.4 164 10.9

Overall 8833 82.7' 1733 16.2

READING

Atlantic 322 87.9 42 -11.5

European 7551. 84.5 1295 14.5

Pacific 1282 86.9 170 11.5

Overall 9155 84.9 1507 13.9

102

I don't know
Freq. Cum.%

7 1.9

146 1.5

39 2.1

192 1.6

2 .7

95 1.1

24 1.6

121 1.1

2 .5

93 1.0

23 1.6

118 1.1
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I 'xrariivr SUMAPY

i'roi'uc'ioti

Described herein are the underlyinr principles of the Department of Defense
Dependents Schools (DoDDF) basic testing program conducted during thn fiscal
year 1978-79. Described are (1) the procedures used in developing the tests,
(2) the statistical characteristics of the tests, (3) the methods employed
in analy7ing the findings, and (4) the curricular implications anci recommenda-
tions based on these analyses.

qnis 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 niers students within the basic skills
in reading, language, and mathematics.

RATIGNALF POR USING THE RASCH MODEL

Historically, traditional group testing procedures have offered incomplete
solutions bo the complex measurement problems associated with achievement
assessment. In the past, the interpretation of a student's score has been
dependent upon some external reference group, or dependent upon a uniaue
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 subsequent
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 being dependent upon a uniaue set of items for interpretation.

The educational oammunity needed a measurement system that (1) provides
an assessment of a student's ability interpretable without reference to
a specific group 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 hasis 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 within
a content area into a hierarchical continuum of difficulty which remains
constant across various sub-groups of examinees and subsets of items.
Furttser, the model provides for item-banking which results ±T a. rerson-

free, item-free approach to skills assessment. The interpretation of an
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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 identification of mastery with respect to all skills assessed
by items in the bank within defined probability luaits. Under this scaling
procedute, the achievement level indicated by one subset of items is the
same as the achievement level indi-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 DoCCS Basic Testing Program utilited the services of the Los Angeles
County Test Development Center (TDC) in order to institute the use of the
Rasch measurement model. Ttsts 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 in mathematics.

DEVEIDPMFffr OF THE DoCC6 TEST

During the winter of 1978-79, personnel of the TUC worked with measurement
and curriculum personnel of DoDDS tO select domains within each of the
basic skill oontent areas to be tested. The process included.the identifi-
cation of major skill and subskill areas Aeemed pertinent by DoCCS as defined
by defense schools curriculum guides.

MeMbers of the TDC staff selected appropriate test items bo form a pool
of items from which the DoCDS staff could make the final selection.
Members of DoDDS curriculum staff made the final item selections in Januar
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 11.

TEST ADMINISTRATION AND DISIRIBUTICN OF MATERIALS

Test materials (including test booklets, answr sheets, and manuals) were mailed
to 260 school sites in the Atlantic, European, and Pacific regions. Students
selected by the Department of Defense schools were tested in grades 7 (mathematics
only), 9 (reading and language arts) and 11 (reading, language arts, and math-
ematics).

DoCC6 TESTING PRCCIRAM 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 mports 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 ter,ts anu an ylterpretation of the student reports
and Skills Continua was developed tor inservice use at each school site.

ANAJASIS OF c AND CURRII.:11.Ai. ..ICATIOMS.
Test results from the Spring, 1979 testing program weru examinc:d Ly u.x. of
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 ct group percentages and standard deviations around the
wean. In ccder.to analyze student performance in relation to a total curricular
sequence, the DoD06 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 soores for DoDDS students along with national
means for corresponding grade'levels were pdaced on each continuum.

Achievement data were grouped into three categories on the basis of standard
deviations in relation VJ DoCC6 grade level means in each content area. The
three categories are: -

(1) DoDC6 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 perfccmance contiguous
with grade level expectations as defined by the DoDDS Scope and Sequence
Curricular Skills Guide.

(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 more 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
soore within this range must be evaluated on an individual basis
and appropriate remediation should follow.

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

Overall performance in reading was above the national average fur 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. DoDIDS 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 DoCCS students
demonstrated reading performance levels above the mean, while 20.percent ct
all ninth graders also showed above-average reading skills. Ninth graders
with a soore within a range of 623-672; and eleventh graders with a score
within a range of 650-679 should be counseled for college preperatory coursework.

Approximately 58% ct DoODS ninth grade students and 47% of the eleventh graders
demonstrated reading Skills within a normal expectancy range (1 S.D. around

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 oomprehensicn range from "marginal" reading ability
(6th-8th grade reading skills) to low levels cf literacy (2nd-3rd grade level).
Marginal students wculd benefit most from instructional back-up services in
addition to the regular DoCOS curriculum.

A smaller percentage of both ninth and eleventh grade students would benefit
most from a modified course cf 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 Implications

DoiDDS students show excellent development of comprehension Skills from concrete

to abstract levels of thinking. The early emphasis on organization of content
for study by use of Q3R technique may be the contributing factor.

Instructional emphasis for grade nine should include advanced instruction in
vocabulary development, oontextual definitions, figurative language and
abstractions. Emphasis cn interpretive skills will 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 recommended 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 comprehension skills at the application level.
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arts skills within a normal expectancy range (1 S.P. around the mean).

Findings showed that 32% of DoWS ninth grade students and 34% of all norrs
eleventh graders have demonstrated language skills above normal erpectancy
levels as specified by DorCS. Performance below normal expectancy was rep..
resented by a score range of 533 cc below. Approximately 24% of all ninth
graders fell within this performance category. Almost 29% of MIT'S eleventh
grade 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.

Curricular Lmplications

The majority of WITS students showed strengths in srelling skills ccnsidered
basic for high school students. For example, words frequently misspelled due
bp mispronunciation (spelling "demons") presented no problem. Other apparent
curricular strengths included subject/verh agreement and related camposition
skills such as paragraph development. rleventh grade teachers should capdtalize
on these foundation skills by planning creative expository writing activities.

,

Instructional emphasis for grade 9 students should include maintenance lessons
and review for capitalizM-ion and. punctuation. Advanced students are ready for
more difficult uses of punctuatton, such as the semi-oolon to separate independent
clauses.

Pcrmal instruction on usage should include appropriate review of arammatiCal
namenc1aturn.

Sentence structure and writina skills should emphasize writina original sentences
which illustrate compounding, coordination and subordination of ideas. A review
cf arammatical nomenclature is recommended.

Paragraph development skills should continue to increase in complexity. DoTTS
students demonstrate excellent foundation skills in related suhskill areas.

Crade 11 students should continue to build upon an excellent lanauage foundation.
Technical writina and exposure to a variety of expository styles will serve
to enhance basic writing skills. Maintenance lessons on advanced punctuation
and usage is also recommended. Rigorous course work in writing and grammar
should be available after grade 0 for college-bound students.
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MATHEMATICS ,

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

A

With a seventh g..,.ade mean of 510, 54% of DoDDS Students at this grade.
level demonstratsd competence in mathematics within a normal expectancy
range contiguous with DoDDS Scope and Sequence Curricularip0.11s 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 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
competency in basic computational skills. Qperations with integers in the
processes of addition, substnaction, 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 computation to solving problems involving one mode.

Perfoemance below normal e*ectancy was represented by a score nange of
418-507 with 29% of the DoDCS seventh grade students in this performance
category. Approximately 31% of the DoDDS eleventh grade students fell
belcw normal expectancy (score ranges of 428-548). All mathematics subskills
would 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 recommended.pricc to
prescriptive 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 operations, for college-bound students increased.emphasis
in the curriculum in applications 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 (twor-step problems), such as working with averages,
which requires a two-step solution involving addition and division.

In order to maximize the twor-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 discounts and percentages, wccking 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 performance in application Skills. Courses might include home economics,
Industrial arts, physical education, social studies, and health education.
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