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Many conceptual and analytical studies have been conducted to improve
the wvalidity of subject matter tests and the instructional sensitivity of
psychometric and statistical methods used to analyze, interpret, and report test
data in largescale achievement testing (Burstein, 1990a, 1990b; Burstein,
Aschbacher, Chen, Li, & Qi, 1986; Cole, 1988; Gold, 1990; Harnish, 1983; Linn,
1983; Muthen, 1989; Muthen, Kao, & Burstein, 1988; Porter, 1989; Schmidt, 1983).
Generally, there are multiple, systematic factors that contribute to student
performance as measured by an instructional assessment at a given point in
time. The factors such as student ability, topic exposure, and methods of
instructional exposure that affect performance have to be considered in
designing, analyzing and reporting tests (Burstein, 1990b; Burstein et al.,1986;
Leinhardt, 1983; Leinhardt & Seewald, 1981; Muthen et al., 1988; Yoon, Burstein,
Gold, Chen, & Kim, 1990).

As achievement tests have become influential in policy decisions, the
degree of overlap between the content tested and the content taught has
increased in importance (Airasian & Madaus, 1983; Leinhardt & Seewald, 1981).
Students’' exposure to different subject matter and the way in which subject
matter has been covered will affect students’ performance on tests. Therefore,
how well achievement test items reflect student knowledge and the content of
instruction are clearly of interest (Harnish & Linn, 19811. Content coverage is
considered especially important in state-by-state comparisons with increased
concern about fairness of the comparisons due to differential learning
opportunities across states or districts (Linn, 1983).

The purposes of the present study are (a) to investigate the validity of
teachers' reports of students' instructional experiences (content exposure or
coverage) and content validity of a given course by examining the consistency of
reported content coverage for teachers across two consecutive years (1988 & 1989),
and (b) to examine the sensitivity of the test to instruction by linking student
performance patterns to instructional experiences of students as possible
corroborating evidence of their relationship. The results of earlier attempts
validating teachers' reports of content coverage were reported earlier (Yoon, et
al., 1990). This study refined the procedures from the earlier work by looking at
each teacher's report of content coverage and relating it to his/her students’
performance on each item.



Data

The data used in this study came from the Mathematics Diagnostic Testing
Program (MDTP). Under this project, the University of California and California
State University systems have developed a series of four diagnostic tests (Algebra
Readiness, Elementary Algebra, Intermediate Algebra, and Pre-calculus) to be
used voluntarily in middle and secondary schools in California in an effort to
improve secondary school mathematics. MDTP also offers teachers the
opportunity to obtain student-level diagnostic performance data through the
administration of one of a variety of examinations.

In this study, analyses are based on teacher and student data from
approximately 300 sections (176 sections, 3 distlicts, 8 schools in 1988, and 112
sections, 3 districts, 10 schools in 1989) of mathematics spanning courses in
Prealgebra, Math A, Math B (special to California schools as an alternative route
to Algebra 1), Algebra I, and Geometry. The analyses in this study are based on
data from the Algebra Readiness and the Elementary Algebra examinations
administered during the 1988 and 1989 school years. Each of these tests consists of
50 multiple-choice items administered during a SO-minute class period. There
are approximately 2000 examinees and 20 teachers for both tests considered per
year after matching by teacher and course for 1988 and 1989.

Instrumentation

In addition to the achievement data in the study, classroom teachers
responded to a questionnaire about their coverage of mathematics topics
presented in each of the classrooms that were administered the diagnostic test.
The response options for each mathematics topic on the questionnaire were
examined, and patterns of teachers' responses on content coverage were
evaluated and classified.

n our instrumentation, teachers were presented with different math topics
and were asked to indicate how these topics are covered in each mathematics
course they teach, using the following set of response options:



1. NEW - Taught as new content
2. EXTENDED - Reviewed and extended
3. REVIEW - Reviewed only

4. ASSUMED - Assumed as prerequisite knowledge and neither taught nor
reviewed

5. TAUGHT LATER - Taught later in the school curriculum
6. NOT IN CURRICULUM- Not in the school curriculum

7. DON'T KNOW - Not taught now and don't know if in school curriculum

The seven response alternatives are adapted from Opportunity to Learn
guestions and topic-specific teacher questionnaires wused in the Second
International Mathematics Study.l; The questionnaire included topics which
were identified as included in any of the four tests developed by MDTP or in the
secondary school mathematics grid developed as part of an earlier study of the
content validity of MDTP tests (Burstein et al., 1986). Thus the questionnaire was
expected to span the course material for college-preparatory secondary school
mathematics, necessitating an extensive list of topics (97 topics classified into 12
distinct subgroups): integers (4 topics); fractions, decimal, ratio, proportion, and
percent (14); exponents, radicals, rational expression and square roots (14);
polynomials (12); algebraic equations (11); inequalities (3); rational expressions
(4); probability and statistics (2); geometry (15); absolute value (2); functions (10);
and trigonometry (6).

If there was more than 80 percent consensus among teachers or each teacher
across peliods in a specific topic category (for a specific course), the topic was
assigned one of the following categories: CORE (New + Extended), PRIOR
(Reviewed + Assumed), NOT TAUGHT (Taught later + Not in curriculum +
Don't know). These auxiliary data were used to validate the substantive
interpretation of the multidimensional structure of the test and the effect of

1 These data are from a national sample of United States eighth-grade students' mathematics
achievement tests conducted by IEA (International Association for the Evaluation of Educational
Achievement) in 1981-1982.

course topics have been covered across years and within the same year by each teacher. Teachers'
content coverage for a specific course was analyzed by extending previous research (Yoon et al.,
1990) to look at content coverage by:



differential learning on student performance indicated by the current analyses of
the achievement data.

Methods and Techniques

The study relates patterns of teachers' content coverage responses with
students' performance on the diagnostic math achievement tests. The first set of
analyses with the teacher data investigated how consistently and how differently

1. the same teacher teaching the same course across years in 1988 and 1989
(results shown in Figure 1 and Tables A-1 and A-2 in Appendix A);

2. the same teacher teaching a different course in 1988 (Figure 2 and Table B-1 in
Appendix B); or

3. the same teacher teaching a different course in 1989 (Figure 2 and Table B-2 in
Appendix B).

The same teacher teaching a different course in different years (i.e., teaching
Algebra I in 1988 and Geometry in 1989) also was analyzed, but since the results
were similar to results for patterns 2 and 3 above, those results will not be
presented here. Figure 1 shows the plot of topics with content coverage by
courses for the same course and the same teacher for two consecutive years. The
notations for the courses are: L (Lower than Pre-algebra), M (Math A), P
(Prealgebra), A (Algebra 1) and G (Geometry). Figure 2 shows the plot of topics
with content coverage by courses for the same teacher teaching different courses
across two years. The notation for the courses are: PG (a teacher taught both
Prealgebra and Geometry in the same year), MA (Math A and Algebra 1), LM
(Lower than Pre-algebra and Math A), MG (Math A and Geometry), and AG
(Algebra | and Geometry).

Evidence that reported content coverage patterns are similar across years
may suggest that the chosen means of collecting such data has functioned as
expected under the "steady state" curricular conditions prevalent in participating



schools. A representative sample of the results is shown in Tables A-1 to B-2 in
Appendices A and B. The notations for these tables are as follows:

. CC: Taught as CORE across years

. PP: Taught as PRIOR across years

. NN: NOT TAUGHT across years

. CP: Taught as CORE in 1988 and as PRIOR in 1989

. PC: Taught as PRIOR in 1988 and as CORE in 1989
. PN: Taught as PRIOR in 1988 and NOT TAUGHT in 1989

1
2
3
4
5. CN: Taught as CORE in 1988 and NOT TAUGHT in 1989
6
7
8. NC: NOT TAUGHT in 1988 and taught as CORE in 1989
9

. NP: NOT TAUGHT in 1988 and taught as PRIOR in 1989

The second set of analyses relates the teacher topic coverage response data to
student performance at the item level. The differences in year 1 (1988) and year 2
(1989) p-values at the item level were calculated, and these differences were
compared to differences in teachers' reported coverage of topics across the two
years. These analyses show how consistently each teacher covered a course topic
across years and, if not consistent, whether the lack of consistency systematically
affects students' performance on MDTP test items measuring a given topic.
Performance on test items in a given topic area should be consistent with
teachers' report of coverage of these topics. The MDTP Algebra Readiness and
Elementary Algebra tests, the two tests administered to students in the course
types, were considered here. Students enrolled in Lower than Pre-algebra, Math
A, Math B, or Pre-algebra took the MDTP Algebra Readiness test, and students
enrolled in Algebra | or Geometry took the Elementary Algebra test. The results
of pooled p-values across classes and teachers using the Algebra Readiness Test
and Elementary Algebra Test are shown in Figure 3, and the results for
individual teachers teaching the same course across years are shown Tables C-1
to C-5 in Appendix C.



Results

Topic Coverage Patterns

The results in Figures 1 and 2 provide evidence on the validity of teachers'
responses on content coverage for a given course. The results of teacher content
coverage by the same teacher teaching the same course across years (i.e., the same
course taught by the same teacher in 1988 and 1989) are summarized in Figure 1,
which shows the plot of topics with content coverage by courses. (More detailed
results, including item content, are presented in Tables A-1 and A-2 in Appendix
A)

The results in Figure 1 show that 71 percent of topics were claimed to have
been covered consistently in different levels of courses across two years. In the
category CC (taught as CORE both in 1988 and 1989), 30 percent of topics were
covered as CORE consistently across courses in both years, which implies that
topics were mostly covered as new topics or reviewed and extended across
courses. The number of topics taught as CORE in each course increased as the
course level went up; about 20 topics were taught as CORE in Lower than
Prealgebra while about 36 topics in Pre-algebra and about 40 topics in Algebra |
were taught as CORE for two consecutive years. However, the number of topics
taught as CORE in Geometry is relatively small (about 12 topics), which is
reasonable because most topics taught as CORE in lower level courses were
covered as PRIOR in Geometry. As shown in the category PP, about 33 topics
were covered in Geometry as PRIOR while less than 10 topics were covered in
Algebra | as PRIOR. Only a few topics were covered as PRIOR in Lower than
Pre-algebra and Pre-algebra courses, as expected. In the category of NN about 66
topics were not taught in Lower than Pre-algebra, and the number of topics
covered as NOT

TAUGHT went down considerably in Algebra | and Geometry. The
deviations in consistency in the catego~ies of CP, CN, PC, PN, NC and NP may be
due to changes in school or district curriculum policies or differences in class
composition across years. These valiations may also depend on the specificity



and clarity of topic descriptions as well as on individual differences among
teachers in their use of the response scale.

In Algebra I, with the exception of teacher T15 (detailed results are shown in
Table A-2 in Appendix A), teachers covered topics for each course consistently
across years. Topic coverage in Algebra | concentrates on the traditional core of
introductory algebra (exponents, polynomials, algebraic equations, inequalities,
rational expressions, absolute value). In Geometry, many more topics were
covered as PRIOR compared to Algebra I, and the number of topics covered as
CORE across years decreased considerably from Algebra | to Geometry as shown
in Figure 1. Topics such as "Pythagorean Theorem,” "perimeter and area of
triangles,” and "volume of cubes, cylinders,” were covered as CORE; otherwise,
topics covered as CORE in Algebra | were covered as PRIOR in Geometry. The
idiosyncrasy of plots in the categories of CP, CN, PN and PC in Algebra | and
Geometry occurs because teacher T15 taught an "advanced" class in 1988 and a
"typical” class in 1989. This implies that studentst instructional experiences may
be affected by class types.

Figure 2 shows the results of teachers' responses on content coverage across
courses for two consecutive years. The results reported in Tables B-1 and B-2 in
Appendix B show content coverages of 97 topics by the same teacher who taught
different courses in 1988 or in 1989. These results show how the same topics were
covered in low (i.e., lower than Pre-algebra) and high (i.e., Algebra I) levels of
classes and how consistently a teacher covered topics in different courses across
years. About 22 percent of topics were covered as CORE across courses such as
Math A and Algebra I, Lower than Pre-algebra and Pre-algebra, and Algebra | and
Geometry. About 31 percent of topics were NOT TAUGHT across courses, which
was the same percentage as in Figure 1. These results support the results of
consistent content coverage across years in Figure 1. As expected, the categories of
CP and NC showed a reasonable transition in content coverage across courses.

In the category of CP, there was a big transition in content coverage from
Algebra | to Geometry. About 60 topics were covered consistently as CORE in
Algebra | and as PRIOR in Geometry by the same teacher across years. In this
category all the lower level courses were compared with higher courses which
showed a logical expectation of content coverage across courses. Similarly, the
category of NC shows that 19 percent of topics across courses were covered as NC,
and lower level courses compared with higher level courses.



The categories of CN, PC and PN clearly provide other evidence of validity
of teachers' responses on content coverage by showing almost zero percent of
topic coverage in these categories across lower level and higher level courses.
There was almost no topic covered as PRIOR in Math A and as CORE in Algebra
I, or as PRIOR in Pre-algebra and as CORE in Geometry. These results strongly
support the validity of teachers' responses on content coverage in a given course.
Topics taught differently across courses are "finding sum of interior angles,”
"isosceles and equilateral triangles,” and "congruent triangles,” taught as CORE
in Prealgebra, as PRIOR in Algebra I, but NOT TAUGHT in Lower than
Pre-algebra.

Overall, the results above showed that the prevalence and type of coverage
of topics were consistent with their curricular sequence across years. Patterns
were consistent with logical expectations for the topic within a given course
across years and across teachers; therefore, cross-validation of teachers' responses
on content coverage in a specific topic category (for a specific course) was
successful.

Relationships with Performance

The p-value differences between 1988 and 1989 at the item level for classes
taught by the same teacher in successive years and the relationship of these
differences to differences in teachers' reported coverage of topics are reported in
Figure 3 and Tables C-1 to C-5 in Appendix C. These results show the evidence of
content validity of test items by analyzing what was taught at secondary school
mathematics and what was tested. Furthermore, content coverage of test item
topics was related to students’ performance on the Algebra Readiness Test and
Elementary Algebra Test.

Content coverage reports of test item topics in Tables C-1 to C-5 validated
the content validity of test items in Algebra Readiness Test and Elementary
Algebra Test by showing a consistent content coverage on the test item topics;
topics which were claimed to be taught were most likely tested in both tests, and
this validates the content validity of test items.

P-value difference distributions of students' performance on the Algebra
Readiness Test and Elementary Algebra Test are shown in Figure 3. When topics



were taught consistently across years as in the category of CC, p-values do not
seem to vary across years. However, there were some deviations in p-values
when topics were taught differently across years. For example, there was a pvalue
mean difference of .04 when topics were covered as CORE and as PRIOR, and a
.05 difference when topics were NOT TAUGHT in 1988 and covered as CORE in
1989.

However, these results are not convincing since these p-value differences
are the average p-value differences across topics. When p-value differences were
considered for each topic, some topics were relatively more sensitive to content
coverage than others. For example, the topics "exponents with integral
exponent,” "order and comparison of fractions,” and "perimeter and area of
triangles and squares” showed relatively large p-value differences greater than
.20. These topics were taught as CORE in 1988 and as PRIOR in 1989. In Math A,
the topics "simplification of a rational expression” and "multiplication and
division of fractions" showed relatively large p-value differences greater than .13.
These topics were covered as CORE in 1988 and as PRIOR in 1989. These topics
are sensitive to content coverage and to an effect of different content coverage on
students' performance. In Pre-algebra, the topic "location of points in coordinate
plane” showed a p-value difference of .15, and it was NOT TAUGHT in 1988 and
taught as CORE in 1989. This topic was sensitive to content coverage, which
clearly shows that exposure to a topic influences students’ performance. The
topics "basic operations with signed number” and "addition and subtraction of
decimals" showed p-value differences but were not sensitive to content coverage,
which implies that relatively easy topics do not seem to be influenced as much as
fairly hard topics. In Algebra I, the topic "Pythagorean Theorem and special
triangle” also seems to be sensitive to content coverage, showing a p-value
difference of .12; it was NOT TAUGHT in 1988 and taught as CORE in 1989. The
topics "algebra operation of literal symbol,” "circumference and area of circle,”
"addition and subtraction of square roots" and "solving quadratic equation by
factoring" also provided evidence of the effect of content coverage by showing
very low p-values and small p-value differences less than .05; these topics were
NOT TAUGHT across years. These results are shown in Tables C1 to C5.

Implication

10



We considered the validity of teachers' responses on students' instructional
experiences (content coverage) and viewed student test performance as
supporting evidence. The patterns of responses were potentially realistic
portrayals of coverage for different courses and topics at certain levels of
specificity. This study provided an insight into the functioning of teachers'
guestionnaire responses about content coverage by examining and monitoring
instructional practices.

Since the effect of content coverage is sensitive to the level of item
difficulty, analyzing p-value differences as a function of the level of item
difficulty, teachers' characteristics and content coverage might be interesting.
Because teachers responded to the questionnaire without looking at the test
items in this study, taking consideration of item difficulty in an analysis would
also be worthwhile.
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Figure 3. P-value Difference Distributions of Students' Performance
on Alpebra ReadinessTest and Elementary Algebra Test
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TABLE A-1 {continued}
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BE MUMERICAL FUNCTIONAL EVALUATION
HTSUESTITUTING LITER AL EXFRESS,

15 TYTHAGOREAN THECREM & SPECL. TE.
B4 CTOMPOSITION OF PUNCTION

6 PARALLELEM & PERPENDICULARITY
¥9 TNVERSE RELATION BET, LOXI, & EXF
L0 SOLUTION OF LOG. AND EXP. FUMCT.
01 IR APHING (IF L0, ANTY EXCP, FLNCT,
o} FIND. ALGEBRAIC EXFRESS

11 TESCRIE. VARTATHNNE OF FUNCTICMN
i FINDY, SIDE LEMGTHS IN SFEC TRIA.
08 GRAPHIMNG TRIGONOMETRIC

B0 'SIMPLIF. & EVALLL OF EXFRESS.
BE TIEFIMITION, LAWS & RULES

57 SOLLUT. OF QUADR ATIC INECQLALITIES
58 'GRAFHING LIN. BMEC, IN ONE UNERO
5 CEIMPLIE. OF A RATIONAL EXPRE.

1 EVALITATION OF A RATIONAL EXPRE.
61 'ADD & SUR OF RATIONAL EXPRE.

£2 MUL & DIY. OF RATIONAL EXFRE.

63 PROBABILITY

4 DESCRIPTIVE STATISTICE

6 LOCATL OF POINTS TN OORD. PLANE'
&7 THFTAMCE BET, TWO POINTS [N CUH,
i PERDMETER & ARFEA OF TRIANGLES S0
5% 'CIRCUMFEREMCE & AREA OF CIRCLE
41 SULUTICM OF EQUATHONS

B3 TERAPHING OF FUNCTION

63 GHAFH REALING




198%'198% TEACHER CONTENT COVERAGE BY

SAME TEACHER SAME COURSES ACROSS YEARS

TABLE A-I

(Elementary Abgebra Test)

GEOMETRY

Ti5

™ T%

Td

PR PSR EE P E  EEEEEEER R E R EE R E R EE R R I
ot kot R ot At A A et aksd A 4 Askeksishstok +4 ¥ 1A A 2 A2
RPNV EP PP YRR Y VIS A L A A A A A A A A A 4 -

A A S St Lt A S A A 4 S 4t 4 -

CURSE:

Tid

Tid Tis

T4 Tid TI1 Tii

TEACHER:

ITEME

PHBEEEEEEERE G EE BB B EE B BLaaEEEYBEEBHEEEEEEBEEEE
SEEbEEEEEEERERERREHEHREREEEEEEEEUELEUEUELELLELEEED
ShnEEEEEREEEEE OB BB SRS E 255585 EEEEEYBEBEGEE
EbEE R R R B B BB 6REEEE BB EBEEEEEEBEE
R R EE R R R Y ARG EGGANEEEHEEEHEE BB BEEY
HEHEHEEEEE BB LYY R B BB HEHBHEHE EEEEHBEEE
HBHEEEHEbbbEEYEEEBE BB BEBE B BB BB EddbBBEoBE D

12 0ONY. BET. FRACTIONS & DECIMALS
13 OONY. BET. FRACTIONS & FERCENT

14 "COMPLIT, WITH DECT & FRAC, ROUND.

15 TOMPUTATION OF PERCENT
16 COMCEFT OF PROPORTION
LB APFLIC, OF RATICHOR FROPORTIONS

19 APPLIC. LAWSE OF EXPONENTS
20 'POWERS OF 1 & SCIENTIFIC NOTAT.

11 EXPOMENT. WITH INTEGRAL

26 00NV, BET, RADICALS & RAT. EXPOL
ITRATIONALLE OF NUMERA. & DENCMIL

18 "ALT, AND SUR, OF RADICAL EXFRE.
0 NUM. CALCUL WY EXPONENTS & RAD.
" ALOE. CALCUL Wi EXFONENTS & RAD.

3 FACTORING & SIMPLI ALGE. EXFRE.
12 ESTIML & APPRONI WITH RADICALE.
33 "ALGE OPERATION OF LITERAL 5¥MBCIL
14 SIMPLIF. OF POLYMO.BY GROUPING.
35 ADD, & SUB, OF POLYNOMIALS

16 EVALUATION OF & POLYMOMIALID)
A7 MUL OF MONCOMIAL WITH A POLYR,
34 MIUL. OF TWO BINCMIALS

0 THWTER0N OF POLYNOMIALS

A0 SOUARDNG A BENOMLAL

L8 0NE UNKNCMWHN WITH LIT. COEFAL

AT SIMPLE LIN. BQUA. [N ONE UBMEROAN
25 TWO UWNKNOWHN Y ELIMINATION
37w UNEROWH BY SUBSTITUTION
S0 AFFLICATION OF EQHIATIHGS

43 FACTOR. FERFECT 50 TRINUMIALS
&5 DNE UMKNOWHN WTTH MNUM. COEFFL

3 FINDING DISTANCES ON NUMBER LINE
4 LIS DEFIMITION OF DYISIRILITY
42 FACTOR. TRENOMIAL OVER INTEGERS
44 FMPLIF, OF COMPLEX NUMBERS

1 BASIC OPERATIONS WITH SIGINEL MO,

2 PRIME FACTOREZATION
11 ESTIMATEIN & APFRONIMATION

5 ADD. & SUR. OF FRACTHONS

& MILIL. & DIV, OF FRACTIONS
TORDEER & COMPARTSON OF

3 SIMPLIF. OF OOMPLEX

G ALY & SUR OF DECIMALS

10 MUL. & DUY. OF DECIMALS

1T TOMPUTATION OF FROPORTIONS
2250}, ROOT OF PERFECT SQUARES
L SIMPLIFECATION OF 20, ROOTS
ACADD. & SUB. OF 50 ROOTS

24 " MUL & DIV. OF 50 ROOTS

Al FACTOR. POLYNOMIALS



TABLE A2 {contswoed)

GECMETRY

™ T TIS

T4

EEEEEEEE R O8G0 ChCEoUcEEREGa0aE6E6G60E
I S Tttt A P PSR T R 1 T 2 1
EEEEEEEEEEEESEAEEEEEE LB EROEEEEEEE55555555555
S TR PR R A A S PR R T R

cC

I

Ti®

Ti¥ Ti4 TIS

TiO Tii

Td

TEACHER:

ITEMS

BB A R R s E R F B M NSRS EEREEE5E
slodalofelalslolsbtolat o alstdelalal- 3 4 44 3 44 4 4 Ll f-i 4 44 3 44 32 4 1 1
e A e O RO UL O R L FE S5 5555555555555
Gt L ALt R 2 s A d A A ATt AR A R A S 34
s A 0GR AE L0055 HE0000E55255555555
SR T R T A A A T T A R R R e R T
Attt b bt A b R R PR Py - e R 111 1SR

TS FITHAGOREAMN THEDREM £ SFECL TH.
& NWUMERICAL FUNCTIONAL EVALLUATHNN
ET RURSTITUTING LITERAL EXPRESS.

o7 FROOF OF TREGOMNOMETEIC IDENTITIE

Ta PARALLELISM & PERPENTICULARITY

T PROCFS(FORMAL DEDUCTIVE

&8 PERIMETER & AREA OF TRIAMGLES, S0

8 CIRCUMFERENCE & AREA OF CIRCLE
£ FUNCT. EVALUATION USING SUBSTIT.

B OO POSTTHOR OF FURMC TR
1 DESCRIE. VARIATIONS OF FUNCTION

B TNVERSE RELATION BET. LiGG. & EXP
W SOLUTION OF LOG. AND EXP. FURCT.
1 GRAPHING OF LOG, AND EXF. PUNCT.
1 FIND. ALGEBRAIC EXFRESS

4 FIND. SIDE LENGOTHS [N SPEC.TRLA

ELFURCT, CONCEFT & LISE CF NOTATICN
S THRLAPHIMG OF FUNCTION
2 TEFIMITION, LAWS & RULES

&1 “ADD & SUE. OF RATIONAL EXFRE.
&2 MUL. & DIY. OF RATIONAL EXPRE.

&3 PROBABILITY
TVOL OF CUBES, CYLINDERS RECTAN.

T1 “FINTANG SUM QF INTERME ANGLES

TLIS0GCELES & EQUILATER AL
T TRANSPORMATIONSTRANSLATION.

T VECTLURS
B0 FIMPLIF. & EVALLL OF EXPRESS.

51 GENERATIMG EQUATIONS FROM DESCR.
52°80LY. EQUA. FROM FACTORED FOEM
53 °SDLVING QUADEQUATRY F

32 0LV, QUAD. BOUA. BY QUADRATIC
35 ORAFHS OF QUADRATIC RELATIONS
S0 EVALLATION OF A RATIONAL EXPRE
&4 LOCATI. OF POINTS IN CORD. PLAKE
&7 THSTAMNCE BET. TW0 FLINTS 1M CUR,
TITAFFLIC, , CONGRUENT TRLARUGLES

T4 AFPLIC, , SIMPLE TRIANGLES

El SOLUTION OF EQUATIONS

30 SIMPLIF. OF A RATIONAL EXPRE.

&4 DESCRIFTIVE STATIETICS
55 TRAFH REALHMNG




TABLE B-i

TEACHER CONTENT COVERAGE BY SAME TEACHER DIFFERENT COURSES 1988

CIHIRSE:  fALGEBRA [

ITEME TEACHER:

BATH A

Tl

ALGERRA  PRE-ALG MATH A
GEOM JPRE-ALG JGEON

T4

LOPRER

THAMN

i

3

PRE-ALLG
FGEOM

=

1 ‘BASIC OPERATIONS WITH SHONED MOV
1 PRIME FACTORZATION
1 'FINDING DISTANCES 0N NUMBER LINE'
4 USING DEFINITION OF DIVISIBILITY
5 "ADD. & SUB. OF FRACTIONS
& MUL, & DIV, OF FRACTIONS'
7 ORDER & COMPARISON OF FRACTIONS
% SIMPLIF, (OF COMPLEX FRACTIONS
% "ADD. & SUB OF DECIMALS
HMIUL. & DIV OF DECTMALS
11 'ESTIMATION & APPROXIMATION
12'CONY. BET. FRACTIONS & DECIMALS '
13 'CONV. BET, FRACTIONS & PERCENT
14 'COMPUT. WITH DECT & FRAC, ROUNIY
15 CORAPUTATION OF PERCENT
16 CONCEPT OF PROPORTION
17 COMPUTATION OF PROPORTIONS'
18 "AFPLIC. OF RATIO OR PROPORTIONS'
19 AFPLIC. LAWS OF EXPONENTS'
M POWERS OF 10 & SCIENTIFIC NOTAT.
21 EXPONENT. WITH INTEGRAL EXPONEN
2250, ROOT OF PERFECT SQUARES'
11 SIMPLIFICATION OF 5. ROOTS
24°ADD, & SUB, OF 50. ROOTY
25 MUL. & DIV OF Q. ROOTS'
36 'CONV. BET. RADICALS & RAT, EXPOY
T RATIONALIZ OF NUMERA. & DENOMI
2% 'ADD. AND 5UB. OF RADICAL EXPRE. ©
2 TUIM, CALCLL W) EXPOMENTS & RAD.'
30'ALGE. CALCU. Wy EXPONENTS & RADS
31 FACTORING & SIMPLL. ALGE. EXPRE.
1 ESTIM, & APPROX], WITH RADICALS
1 ALGE OPERATION OF LITER AL SYMBGL
3 'SIMPLIF. OF POLYNO. BY GROUPING!
1% 'ADD. & SUB. OF POLYNOMIALS'
3 EVALUATION OF A POLYSOMIAL D)
7 MUL. OF MONOMIAL WITH A POLYNO.”
38 'MUL. OF TWD BINOMEALS'
39 TIVISION OF POLYNOMIALS'
A0'SQUARING A BINOMIAL
41 FACTOR. POLYNOMIALS'
42 'FACTOR. TRIMOMIAL OVER INTEGERS '
43 'FACTOR. PERFECT 50, TRINCMIALS *
44 SIMPLIF, OF COMPLEX NUMBERS"
45 'ONE UNKNOWN WITH NUM. COEFR.
46 'ONE LINKNOWN WITH LIT. COEFFL,
47 'SIMPLE LIN, BQUA. TN ONE UNENOWN
48 TWO UNKNOWN BY ELIMINATION
49 TWO UNKNOWN BY SUBSTTTUTION
A APPLICATION OF BQUATIONS
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TABLE B-1 (sonimoed)

ITEMSE TEACHER:

MATH A

COURSE: (ALGERRA I

Ti

ALGERRA  FRE-ALG

LCPA'ER
THAM

MATH A

FRE-ALL

GEOM JPRE-ALG B0 AGECM

Td

d

=

=

51 GEMERATING EQUATIONS FROM DESCE.
£2'B0LV, EQJUA. FROM FACTORED FORM
5% BOLVING QUADEQUATEY FACTORIMNG '
54°50LY, QUAD, EQUA. BY QUADRATIC

35 GRAPHE OF QUADRATIC EELATIONS

56 TINE LINBCMOWS WITH MU COEFFL

57 SOLUT. OF QUADRATIC INECHFALITIES'
58 ORAPHING LIM. BNEQ. [N OME UBEROY
50 SIMPLIF. OF A RATIONAL EXFRE.

S EVALUATION OF A RATIONAL EXPRE
&1 ‘ADD: & SUR, OF RATIONAL EXPRE”
E2MLUL- & TV, OF RATIOMAL EXPRE!

&5 PROBABILITY

& DESCRIFTIVE STATISTICS

55 GRAFH READING

&5 LOCATL OF POINTS IN OORD. PLANE

&7 THSTANCE BET, TWD POINTS IN COR

& PERIMETER & AREM OF TRLANGLES S(¥
&8 TIRCUMFERENCE & AREA OF CIRCLE
T WOL. OF CUBES, CYLINDERS RECTAN.
T1 FIMIHRG SUR OF INTERIOR ANGLES
T2ISCECELES & BQUILATERAL TRIAMGLE'
T3 APPLIC. , DOMGREUENT TRIANGLES

T4 APPLIC. | BEIMPLE TRLAMGLES

Ti FYTHAGOREAN THEQREM & SPEC]. TR
Té PARALLELIZM & PERPENDICULARITY"

TV PROCIFS(FOREMAL DEDUCTIVE DEMONET.

B1FLNCT, CONCEFT & USE OF NUTATIGN

5 TNYERSE RELATION BET. LOG. & EXF
W0 SOLUTION OF LiCG, AND EXP. FUNCT.
91 'GRAPHING OF LOG. AND EXP. FUNCT.
ol FIND:. ALGERRAIC EXTRESS

3 DESCRIB, YARLATIONS OF PUNCTION

2335 EE S EEEAEARAAESEAREEEEAAARRARARAARRARRAARR

CF
CF
CF
CF
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CF
CF
CF
CF
CF
CF
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TABLE B-I

TEACHER CONTENT COVERAGE BY SAME TEACHER DIFFERENT COURSES 1989
LOWER
LOWER LOWER  THAN
THAN THAN  PRE-ALG
PRE-ALGY  ALGY  PREALG  PREALG
COURSE: MATHA  GEOMETRY FRE-ALO  JALG]
ITEMS TEACHER: T3 T4 Tiz Tl4
1 BASIC OPERATICNS WITH SIGHNED MO NC NCP
2 PRIME FACTORIZATICN oC CCP
3 FINDING DISTANCES O NUMBER LINE P
4 "UISING DEFIMITION OF DIVISIBILITY P
5 ‘ADD. & SUB. OF FRACTIONS P
6 MUL. & DIV, OF FRACTIONS CP
7 ORDER & COMPARISON OF FRACTIONS cp
8 ‘SIMPLIF. OF COMPLEX FRACTIONS CP

0 AL & SUR OF DECIMALE

10 MUL, & [0V, OF DECIMALS

11 ESTIMATION & APPROXIMATINY

L2 0OV, BET, FRACTIONS & DECIMALS
15 C0NY. BET. FRACTIONS & FERCENT

I "COMPUT. WITH DEC] & FRAC, ROUNLY
15 ' COWPUTATION OF FERCENT

16 TORCEFT OF FROPORTION

1T COMPUTATION OF FROFURTIONS

18 "APPLIC. OF RATIO O FROPORTIONS
19" AFPLIC. LAWE (IF EXPOMENTE

By POWERS OF 10 & SCIENTIFIC ROT AT,
T1 EXPOINENT, WITH INTEGRAL EXPONEN.
50, ROOT OF FERFECT SQUARES

3 FIMPLIFRCATION OF 50 ROOTS

34 ADD. & SUB.OF 50 ROOTS

5 MUL. & QIV. OF 50 ROOTS

28 00NY. BET. RADICALS & RAT. EXFOY
27T RATHINALLZ, OF NUMERA, & DENCMI
22 °ADD. AND SUB. OF RADCAL EXPRE."
T MUM, CALCUL WY EXFONENTS & RAD.
30 ALGE CALCLL WY EXPONENTS & RAD!
31 FACTORIMG & SIMFLL ALGE. EXFRE.
32 ESTIM. & AFPROXL WITH RADICALS.
33"ALGE OPERATION OF LITERAL SYMBUL
34 SIMPLIF. OF POLYHO, BY GROUFIRG,
35 ADD, & SUR. OF FOLYNOMIALS

386 EVALUATION OF A POLYNOMIALILT)
T MUL. OF MOMNOMIAL WITH A POLYNO.
38 MUL OF TWO BINGMIALS

44 “SIMPLIF, OF COMPLEX NUMBERS

45 OINE LINKRUOWH WITH MU, OOEFFL
46 ONE UNKNCMWH 'WITH LIT, COEFFL

47 SIMPLE LIN. EQUA TN ONE UNEHOWH
4B TWO UNERCPN BY ELIMINATEN

48 TWO UNERCWHN BY SUBSTITUTHON

S AFFLICATION OF BQLUATIONS

R2ZRZREF RS E SRS IR SR 2222520 AR T39S 89T IRAAA

Q3353399358353

EEEORAESEE5555555557%555%58358%339734A°7
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TABLE B-1 icontimued]

COURSE:  MATHA

ITEMS TEACHER:

T

51 'CEMERATING BOUATIOMNS FROM DESCR.

327500V, BQUA. FROM FACTORED PORM

33 SOLVING DQUAD BOUAT BY FACTORING'

S4S0LY. QUAD. BQUA. BY QUADEATIC'

35 ORAFHS OF QUADRATIC RELATIONS

56 'ONE UNEMCMT WTTH MUM, COEFFL”

57 S0LUT. OF QUADRATIC INEQUALITIES

58 GRAFHIMNG LIN, INEC. N ONE LINENOF

S0°SIMELIF. OF A RATHOMAL EXPRE

SEVALUATION OF A& RPATIINAL EXPEE.”

&1 ADD. & SUH. DF RATIDNAL EXFRE”

52 MIUL. & DIV, OF RATIOMAL EXPRE.

E3 PROBARILITY

&4 TESCRIFTIVE STATISTICS

&5 'GRAPH READIMNGT

&6 LOCAT]L OF POIMTE IN CORD:. FLANE

&7 DISTANCE BET. TWO POINTS [N COR

&8 TERIMETEE & AEEA (OF TRIANGLES S(¥

A0 CIRCUMPERENCE & AREA OF CIRCLE

V0L, OF CUBES, CYLINDEESRECTAMN,"

T1 FINDIPSG: SUM OF BNTERIOR ANGLES'

72 150GCELES & EQUILATERAL TRIANGLE

T35 APFLIC. | COMGRUENT TRIAMGLES

Td APPLIC, | EIMPLE TRIAMGLES

T8 TYTHAGOREAN THECHEM & SPECL, TR,

76 PARALLELISS & FERPENDICTULARITY
TP PROCFSFORMAL DEDUCTIVE DEMONST,

TE TRAMSPORMATHONMSTRANSLATION.

70 VECTORS'

B0 SIMPLIF. & EVALL. OF EXPRESS

81 SOLUTHIN OF B ATHNMS

H2 FLMCT, OOMCEPT & USE OF MOTATION

B3 FLIMNCT, EWALLATION UIEIMNG SUBSTIT.

3 OO POETTION OF PUMCTION

A5 'GREAFHDNG OF FUNCTION'

36 WUMERL"AL FUMCTION ALEY ALLIATION

A7 'SUBSTITUTIMNG LITEEAL EXFRESS.

HE DEFIMITION, LAWS & RULES

39 INVERSE EELATION BET, LOG, & EXF

Gl SOLUTION OF LOG. AND EXP. FUMCT

¥ 'ORAPHING OF LOO, ANDY EXF, FLIRCT

92 FIND. ALGERRAIC EXFRESSE

U3 DESCHRIE. VARIATINNG OF FUNCTION "

Gd FIND. SIDE LENGTHS IN SPEC.TRIA

HﬂWMWﬂmmmﬂm
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TABLE C-1

ALGEBEA READINESS TEST MATH A (TEACHER iy P-¥YALUES

CONTENT
ITEMS 1983 939 ‘BE-ED CLIVER ALE

1 'ADD. & SUR OF DECTMALS JHiG AF1 -1 P
2UMIUL. & DIV, OF FRACTIONS A4 S49 =145 cP
AabD. & SUR OF DECIMALS G986 10 MTET cr
A EVALUATION OF A POLYNOMIALZY Al A49 - s oc
A BASIC CGPERATIONS WITH SIGHED KO/ A5 T35 -8l e
fi. GHAFH READING A7 244 -0 o
7. BASIC OPERATIONS WITH SIGNED KO, A4 ALl - 116 =
. BASIZ OFERATIONS WTTH SIGHED MO 54 il =03 CF
0. FINDING DISTAMCES OM NUMBER LINE ABT L0 - 4% oC
HECOMPUTATION OF PERCENT J65 A% A Ccr
i1 TUL. & DDY, OF FRACTIONS e b A%l -4k P
12 PRIME FACTORIZATION 250 JAEE D64 oC
13 TNE UKD WTTH NUB. OOEFFL' 481 S6% - 4% oC
14 OME UNKMCWH WITH NUM. COEFFL’ 238 ATa -0 oC
15 BV ALLATION OF A POLYMOMLAL LY 538 SEE =50 oC
16 UL & THY. OF FRACTIONS S2HE S63 =113 cr
17 MUL & DIV, OF DECTMALS! S0 400 R IFs) CF
18/'ADD. & SUB. OF FRACTIONS -2} ATH A7 cr
1% MUL. & INY. OF FRACTIONS g7 AT5 D52 CF
B PRIME FACTORIZATION et L A51 A2 oc
71 HASIC OPERATIONS WITH SIGRNED MO 173 A73 D26 Cr
I BASIC DPERATIONS WITH SIGMED MO rxd WEAF - lF24 cPr
‘1 50}, ROOT OF PERFECT SQUARES 231 204 - (5 oc
24 BVALITATION OF A POLYMOMLALLLZY Bl 243 A4 o
5 MUL & DIV, OF DECIMALS db 431 - (FES CF
‘5 CONY, BET. FRACTIONS & PERCEMT Jaow 245 il P
IT BASIC OPERATIONS WITH SIGHED MO A% 333 =141 Cr
2% 'SIMPLIF. OF A RATIONAL EXFRE A3 A4 A W
25 'MUL. & DIV, OF FRACTIONS 65 235 A3 cF
30 AFPLIC. OF RATIO OR PROPORTIONS' 284 A4 - 24 o
31 EIMPLIE. OF OOMPLEX FRACTROME A9 373 - 1&l cr
FLESTIMATION & AFPROXIMATION 404 S0 - (P26 CF
T ALGE OPERATION OF LITERAL SYMEL 135 A2T Lt o
3 EXFOMNENT, WITH INTEGRAL EXPONEN." 234 JO1E A13 oc
35 FINDING DISTANCES ON NUMBER LINE =l S14 -3 oc
5LOCATL OF POINTS [N CORD. PLAMNE A1 375 - 161 oc
FORDER & COMPARISON OF FRACTIONS 73 147 il CF
IEPERIMETER & AREA OF TRIANGLES, 8CF ] ] R4 (e o
FPITHAGOREAN THEOREM & SFECL TR, IRE 28 - 130 L
APOWERS OF 10 & SCIENTIFIC MOTAT e} | 4 = (93 oc
41LORDER & COMPARISON OF FEACTIOHS 231 284 - 053 cF
42 ADD. & 5UR, OF FRACTIONS 058 Rikl - 0l CF
453'ADD. & SUR. OF FEACTIONE 038 U8 - R CF
44 OORPUTATION OF FERCENT A1% 147 =032 CF
45 COMPUT. WITH DECT & FEAC, ROUMDY A% 196 I rES CF
46, TIRCUMFERENCE & AREA OF CIRCLE 11% 147 -2 oc
A EATC OPERATIONS WITH SIGNELYNDL 212 prik) -3 CF
4R, 50, ROOT OF PERFECT SUARES .00e (137 =041 oc
49 PERIMETER & AREA OF TRIAMGLES, 30 A1F d67 - 05l oc
S0CAPPLIC, SIMPLE TRIANGLES A73 147 e o




ALGEBREA READINESS TEST FRE-ALGEBRA (TEACHER 14} P-YALUES

TABLE C-2

OONTENT
ITEMS 15E4 1949 HE-ED COVERALE
1 "ADD. & SR OF DECIMALS A%% -G --14% oo
L MUL. & DIY. OF FRACTHMNE THE B0k -A1% oo
3 ADD, & SUR OF DECIMALS JTid ) b J05% o
4 EVALUATION OF A POLYNOMIALDZY 2T G0 -A073 HC
S BASIC OPERATIONS WITH SIGHMED HO. D Bdd =4 oC
6 GRAFH READNNG 32T 244 AR} NC
T.HASIC DPFERATIONS WITH SIGMED HO. 438 44 -208 oc
E. BASHC OFEEATIONS WITH SIGNEL KO KL 67 -A31 oo
. FINDING [NSTANCES ON NUMBER LINE' K11 BEG -Es ME
HCOMPUTATION OF PERCENT 543 A6T MITE oo
11 UL & DUY. OF PRACTIONE Toe BEL JOET oc
12 PRIME FACTORIZATION A5 AEF -A134 oo
13 DNE UMICROWN WITTH NUM. OOEFFL e N 0ES B
1d NE UMERMOPT WITH NUM, OOEFFL il 733 -:133 M
15 EVALUATION OF A POLYROMLAL LY Sod 67 =103 NC
16 ML & DY, OF FRACTIONS 343 A3E -1l oo
17 UL & DUY. OF DECIMALS' SaT LY -A73 oo
14 ADD. & SUB. OF FRACTIONS 2] Al -03& oc
19 MUL. & DY, OF FRACTIONS A A33 DeT oo
HYPRIME FACTORIZATION JAI Mdd =4 oC
11 BASIC OPERATIONS WITH SIONED MOy 264 2B LiFE] oo
12 'BASK OPERATIONS WITH SIGNED MO el 244 04T oC
23 '8 ROIT OF PERFECT S0UARES' 164 287 --103 MC
4 EVALUATION OF A POLYMOMIAL{ LY 291 200 A MO
5 MUL. & DY, OF DECIMALS ~L36 AT --141 oo
I COMV. BET. FRACTIONS & PERCENRT' T4 TJ1L 053 oC
7 BASIC OFERATICNS WITH SMINED MO el A58 - 147 oC
I SIMPLIF. OF A RATIONAL EXPRE Jdd ARG 075 o
I MUL. & DAY, COF FRACTHENG" 273 i AT oo
I0°APPLIC. OF RATIOOR PROPORTIONE i) 444 138 oC
3 FHIMPLIF, OF COMPLEX FRACTIONS Bl 33 - AT oo
ILESTIMATION & APFROXIMATION Sl A6T 103 oC
33"ALGE OFERATION OF LITERAL 5Y MEOL A7 a4 Az oC
14 "ENPONENT. WITH INTEGRAL EXPOMNEN 145 244 045 HNC
33 FINDING DISTANCES ON NUMBER LINE 273 A7E - 108 NC
18 LOCATIL OF POINTS IN CORL: PLANE BET 333 150 HC
ATTRDER & COMPARISON OF FRACTIONS' 164 i1 As o
A PERIMETER & AREA OF TRLIANGLES, 5(¥ 218 200 A1E cC
I FYTHAGOREAN THEOREM & SPECL TR 200 133 1 oc
40 POWERS OF 10 & SCIENTIFIC HOTAT. 273 153 =10 oc
41 THDER & COMPARISON OF FRACTIONS' J145 g 1 o
4L ADD & SUB. OF FRACTIONS AI55 133 =078 oC
43 ADD, & SUR. OF FRACTIONS S 6T -3 oo
44 COMPUT ATION OF PERCENT AT T EY L iFs ) oC
A5 CORPUT, WITH DECT & FRAC, RIUNIY -142 A7E AN oo
4 CIRCUMFERENCE & AREA OF CIRCLE' AT AaT A ac
AT HASIC OPERATHNGE WITH SIONEL PO nas 11 - 034 oC
48,50, ROOT OF PERFECT SQUARES AT g R IF HC
4. PERIMETER & AREA OF THLANGLES, S0 ik k] g A1 oC
SUAFFLIC.. SIMPLE TRIANGLES' AT 4 A9 oo




ALGEBRA READINESS TEST LOWER THAN PRE-ALGEBRA (TEACHER 17) P-WALUES

TABLE C-3

CONTENT
ITEMS 1988 19839 ‘BEB)  COVERAGE
1 *ADD. & SUB OF DECIMALS A0 LT a2 P
2. MUL. & THY, OF FRACTIONS 00 T oz P
1. °ADD. & SUB OF DECIMALS 60 ARS .125 P
4, "EVALLIATION CF A POLYTSOMLALLLZY 320 373 - 055 e ol
5. BASIC OPERATIONS WITH SIGNED NO. 500 634 - R4 cC
&, 'GRAPH READING' 160 184 .02 o
7. BASIC OPERATIONG WITH SIGNED MO 370 53R 172 cC
8. BASIC OPERATIONS WITH SIGNED NO. T 6T T cc
9. FININMNG DISTANCES 0N NUMBER LINE A0 493 -.093 oc
10COMPUTATION OF PERCENT 760 49 31 CF
11 'MUL. & DIV, OF FRACTIONS S50 350 am or
12 PRIME FACTORIZATION 520 316 0 cC
13 'ONE UNKMNOWN WITH NUM, COEFA. ARD A520 .04 M
14 'ONE UNBINOWN WITH MUM. COEFAL &40 517 a0 M
15 EVALUATION OF A POLYNOMIAL{L2Y 400 S0 -.100 M
16 MUL. & DIV. OF FRACTIONS' 200 219 .79 P
17 "MUL. & DIV, OF DECIMALS 220 A3 - 16% P
10 ADD. & SUR, OF FRACTIONS' 240 309 . 069 P
19" MUL. & DIV, OF FRACTIONS 400 A0 040 CF
20 PRIME FACTORIZATION 560 ARS 75 CC
21 BASIC OPERATIONS WITH SIGNED MO A2 I T o
21 BASIC OPERATIONS WITH SIONED KO 200 278 2R CC
7350, ROOT OF PERFECT SQUARES OB a1e .19 NC
24 EVALUATION OF & POLTHOMIALLLZF LZHO 2T JHIE M
25 'MUL. & DIV. OF DECIMALS 360 404 .44 P
26 'DORY, RET, FRACTIONS & PERCENT 480 441 a9 P
7 BASIC OPERATIONS WITH SIGNED MO 240 287 047 cC
28 'SIMPLIF, OOF A RATKOMAL EXPRE. 280 352 -102 M
29'MUL. & DIV. OF FRACTIONS" 204 46 . 144 P
30" APFLIC. OF RATIC DR PROPORTIONS 364 287 a7 PP
31 "SIMPLIF. OF COMPLEX PRACTIONG' 240 A1 - 076 P
T2 ESTIMATION & APPROXIMATION 280 A19 -.139 CC
13 'ALGE OPERATION OF LITERAL SYMBOL' A2 074 046 M
34 ‘EXPONENT. WITH INTEOR AL EXPONEN. 204 ATH - 278 CF
15 FINDING DISTANCES ON NUMBER LINE a2 an i oc
36, LOCATL CF PKENTS 1N OUREL FLANE e e A& JHIE oC
17/DRDER & COMPARISON OF FRACTIONS' 320 168 151 P
L PERIMETER & AREA OF TRIANGLES, S0Y 240 a3 - 00% oc
39 PYTHAGOREAN THEOREM & SPECT, TR.' 160 206 6 NC
40 FOIWERS OF L & SCIENTIFIC MOTAT. 284 363 T P
41/DRDER & COMPARISON OF FRACTIONS' 0840 2RT -207 P
42°ADD. & SUB. OF FRACTIONS' 044 162 122 P
43ADD. & SUB, OF FRACTIONS' 000 096 - 08 CP
44 COMPUT ATICON OF PERCENT 080 114 - 038 P
45 COMPUT, WITH DECT & FRAC, ROUND A0 206 . DR oc
46, TIRCUMFEREMNCE & AREA OF CIRCLE ik L 143 - A123 [
A7 RASIC OPERATIONS WITH SIGNED N0 0840 272 192 cC
48.50). ROOT OF PERFECT SQUARES' 080 123 - 043 NC
49 PERIMETER & AREA OF TRIANGLES, 50 A0 168 168 oC
S0CAPPLIC , SIMPLE TRIANGLES' i 213 183 oc




ELEMENTARY ALGEBRREA TEST

TABLE C-4

ALGERRA I (TEACHER 4) P-VALUES

ITEMS 1948 1989

| ‘SBMPLIF. OF POLYNO. BY GROUPING' 63 1000 037 cC
1, COMNY, BET, FRACTIONS & DECIMALS 4961 S50 Aa [
3, ESTIM. & APPROX], WITH RADICALS 407 5040 - 193 or
4, EXPONENT. WITH INTEGRAL EXPONEN! 741 T M1 cc
5."ADD. & SUB OF DECTMALS A7 T4 A CP
&, ‘SCUARING A BINOMIAL' 814 A A cC
7. 130SCELES & BQUILATERAL TRIANGLE AT0 3040 A N
1. EXPONENT. WITH INTEGRAL ’ 531 550 019 or
%, LOCATL OF POINTS [N CORD. PLANE 563 S00 DE3 oC
1USIMPLIF, OF A RATIONAL EXPRE 642 S50 ] or
11 'SOLV. EQUA. FROM FACTORED FORM ETR 500 ATR cC
12 MUL. OF MONOMIAL WITH A POLYNO. Ak 00 A8 o
13 FACTOR. TRINOMIAL OVER INTEGERS 815 750 DéS o
14 OINE UINE HOWH WITH NUM, OOEFFL” i ST ein)] oc
15 EVALUATION OF A POLYNOMIAL{L/ZY 863 1,000 -037 o
16 TWO LUNKNOWN BY ELIMINATION 654 B0 - 146 cC
17 '8 ROOT OF PERFECT SQUARES 257 600 247 o
18 PYTHACGOREAN THEOREM & SPECL TR 5RO 700 - 120 N
19 MUL. & DIV, OF FRACTIONS' &T9 00 o7 oC
20 GRAPHING LIN, INE(). IN ONE UNKNOWN 863 [00 nel oC
21 'COMPUTATION OF PERCENT AST 600 -.143 cC
22"'ADD. & SUB, OF SQROOTS' B4 RO 064 oC
23 FACTOR, PERFECT 50, TRINOMIALS 501 _AO0 Rt e
24 'MUL. & DI¥, OF 50, ROOTS' 778 700 o7e oo
2% 'APPLICATICIN OF EQUATIONS 64 250 . 0BG oC
26 'ONE UNKKOWN WITH NUM, COEFFL 728 750 -022 oo
27 EVALUATION OF RATIONAL EXPRE 826 1,000 074 cC
28 'SIMPLIF. OF SQUARE ROOTS' 801 200 o] £e
20°ADD, & SUB. OF POLYNOMIALS 741 00 1 oC
30 'SIMPLIF, OF RATHONAL EXPRE. 753 950 o or
31 PERIMETER & AREA OF TRIANGLES, 5 TR 50 .22 oC
32 PERIMETER & AREA OF TRIANGLES, 5F 309 400 -1 o
33 SIMPLIF. OF A RATIONAL EXPRE. 153 700 053 cC
34 'OIE. UMK NOWN WITH NUM, COEFFL o4 45D - 134 o
34 MUL & DIV. OF RATIONAL EXPRE.” TR S50 AT cC
36, 00E UNKNOWN WITH NUM. COEFFL 654 600 i o
37 TWD UNKNOWN BY SURSTITUTION £27 AOD T oC
33, POWERS OF 10 & SCIENTIFIC HOTAT. L] Bl 163 o
0 'SOLVING QUAD. EQUAT. BY FACTORING A17 E0D 017 cC
ADADD. & SUB, OF RATIOMAL EXPRE 66T A5D 27 oC
41.%OL. OF CURES, CYLINDERS, RECTAN! As8 A0 it M
A1'APPLIC.. SIMPLE TRIANGLES' a1 A00 Fiel M
43 FINDING DISTANCES ON NUMBER LINE 272 ASD . ATE oC
44, DNE UNKMOWN WITH LIT, COEFFL' 741 S50 191 oC
43 COMPUTATION OF PROPORTIONS AR ADD 0B cC
46, CIRCUMFERENCE & AREA OF CIRCLE' 19K 15D 4R M
47 SOLVING QUAD. EQUAT. BY FACTORING 519 A5D 168 o
43, OME UTHEMOWT WITH KLUM.CUIEFA. 741 SO0 141 oC
40, DNE UNKMOWN WITH NUM. COEFFAL AR ASD 13 oC
SEOLY, QUAL, EQUA. BY QUADRATIC 306 50 158 o




ELEMENTARY ALGERRA TEST ALGERRA I (TEACHER 14} P-VALUES

TABLE ©-5

CONTENT
TTEMS 1988 1980 ‘90 OOVERAGE

1 'SIMIPLIF, OF FOLYND, BY GROUFING B4z 615 A75 oC
2.%000Y. BET. FRACTIONS & DECIMALS A54 B¥L 16T L3
%, 'ESTIM. & AFPROXL WITH RADNCALS.” 042 AEE L 3 ol
4 EXPONENT. WITH INTEGEAL EXPONEN, A1z 38 - 226 oC
5, 'ADD, & SUB OF DECIMALS® J1% S00 188 PP
6 BOUTARING A BINCMIAL el 654 -238 oc
T.IROSCELES & TERAL TRIAMNGLE' 8T 231 -4 PF
B EXPONEMT, WITH INTEGRAL EXPOMNEN i 1 J4 oC
9. LOCATL OF POINTS IN OORD. FLANE Al B -1 L
1 FAMPLIF, OF A RATIHAL EXFRE. 437 815 =178 oc
11 SOLY. BOUA. FROM FACTORED FORM' 229 ATT -348 by o
12 ML DF MOMNOMLAL WITH A POLYHO A28 STT B CoC
13 FACTOR. TRINOMIAL OYER INTE(RERS' AT AR M52 cC
14 TNE UREMOWN WITH NURM. OOEFFL! A37 ABT -AKL5 o
15 BV ALUATION OF A POLYMOSMLALLLZY 687 &5 irk] PR
16 TWO UNERCWH BY ELEMINATION AEs A1% 032 CH
1750 ROOT OF PERFECT SQUARES 2M 2351 il M
13 FYTHAGDREAN THEOREM & SPECL TR Sed STT (S MM
1% MUL & DIV, OF FRACTRINE 229 RS - 138 PE
‘A GRAFHENG LIN. INECQL [N ONE UNEMNOWR Al7 A6 -G CH
21 TOMPUTATEON OF FERCENT 148 134 -0 cp
71 ADD, & SUE. OF SQUROOTE A2 7T =05 N
23 FACTOR, FERFECT 50, TRINCOMIALS A17 Edn =420 o
24 MUL. & DIV, OF 50, ROOTS 167 S8E -218 MM
25 APPLIC ATHNN OF BOLIATICNS 417 ] 148 cc
26 ONE UNEMOWHN WITH MUM. COEFFAL 146 1% il cc
ITEVALLATION OF RATIONAL EXPRE Jod 538 =143 o
2EEIMPLIF. OF SQUARE ROOTS A6 54 -3 L)
29 ADD, & SUR, OF POLYNOMIALS 167 269 =103 cc
50 °SIMPLIF. OF RATIONAL EXFRE dad A3 - hE4 oo
31 FERIMETER & AREA OF TRIAMGLES, SCF 125 346 By | CcP
SLFERIMETER & AREA OF TRIAMOLES, 50f 2 ABZ -3 CF
33 'BIMPLIF, OF & RATIOMAL EXPRE” 50 Jd6 = cC
34 ONE UNKHOWHN WITH MUM. COEFFL A0 A7 Rier) cC
A5 MUL. & DIV, OF RATIONAL EXPRE. AT AT =191 cC
3050NE UNKMOWT WITH NUM. COEFFAL JA62 A7 -5 cc
ITTWD LNEROWHN BY SUBSTITUTION 04 15 =011 CH
IBPOWERS OF 10 & SCIENTTFIC MOTAT, 123 Jdn B | cc
FUSOLVING QUAD. BOUAT. BY FACTORING Q04 192 -0BE KN
A0 ADD. & SUR. OF RATIONAL EXTRES .04z el S ) e
415900 OF CUBES, CYLINDERS, RECTAM. Jd46 ~J0B - 163 KN
43 APPLIC, SIMPLE TRIAMGLES 229 A&l -3 FP
43 FIMDHMNG DISTANCES O8N NUMBER LINE 042 AT -M35 CFP
44 'ONE UNEROWM WITH LIT. COEFFL 062 .115 - 053 i
43 TOMPUT ATEON OF PROPORTIONS Ry 38 =17 CF
48, CIRCUMFEREMCE-& AREA OF CIRCLE 021 flict | -7 PP
47 S0LVING QUAD. BOUAT. BY FACTORING' A dd6 il M
A30ME UNKNOWH WITH NUM. OOEFFL 021 -0y a7 cc
AOME UNKEROWN WITH NUM. COEFFL il JES JaF oo
SEOLY. QUAD: BUUA. BY QUADEATI 021 154 1533 BN




