_—_—____._———-—————‘“—'—“—'_—,_———————‘—'——'—-'—_—__——._

PATTERNS IN TEACHER REPORTS OF
TOPIC COVERAGE AND THEIR EFFECTS ON
MATH ACHIEVEMENT:
COMPARISONS ACROSS YEARS

CSE Technical Report 309

Bokhee Yoon, Leigh Burstein,
Zheng Chen, and Kyung-Sung Kim

UCLA Center for Research on Evaluation,
Standards, and Student Testing

M

January, 1990




The research reported herein was conducted with partial support from the U.S.
Department of Education, Office of Educational Research and Improvement, pursuant
to Grant No. G0086-003. However, the opinions expressed do not necessarily reflect
the position or policy of this agency and no official endorsement by this agency should
be inferred.

Please address inquiries to: (CSE Dissemination Office, UCLA Graduate School of
Education, 405 Hilgard Avenue, Los Angeles, California, 90024-1521




Introductionl

The conceptual and technical design of large-scale assessments which can
better capture educational effects has received considerable attention in recent
years (e.g., Baker & Herman, 1986; Burstein, 1989; Burstein et al., 1986; Cole, 1988;
Linn, 1987, 1989; Muthen, 1989; Muthen, et al., 1988). The basic rationale for
incorporating information about instructional experiences in the design and analysis
of assessment data is that student ability, topic exposure, and forms of instructional
exposure each contribute (o student performance as measured at a given point in
time.

As we have discussed in earlier reports, collecting information about content
coverage as part of large-scale assessments can be valued on several grounds. First,
many studies (e.g., Berliner, 1980; Burstein et al. {in press); Leinhardt & Seewald,
1981; Leinhardt, 1983; Schmidt, 1983) show that various forms of measuring content
coverage are invaluable in accounting for student performance. Second, measures of
instructional coverage have served as a means of evaluating the match between the
content of tests and the subject matter experiences that students have had (e.g.,
Leinhardt & Seewald, 1981). Such measures also are useful in examining the
sensitivity of test items to differences in instructional experiences of individual
students and groups of students.

The purpose of this study is to investigate the degree of consistency of
teachers' content coverage reports with logical expectations about the contents of a
course with a given title and student composition for two consecutive years and to
detect the effects of content coverage by comparing student performance patterns
associated with teachers' reports of content coverage for 1988 and 1989 data
collected in the context of an ongoing examination of instructional assessment in
secondary school mathematics. The results of the data analysis for 1988 was
reported earlier (Burstein, Chen & Kim, 1988). This study followed the same
procedures using 1989 data, and compared the results across two years. We consider
the validity of certain means of gathering information about students’ instructional
experiences and view student test performance as corroborating evidence,
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 schoaols.
Any deviations in reporting patterns across years should be dictated either by (a) the
performance of a teachers’ students the previous year or (b) differences in class
composition across years.

Data

The data were collected from teachers who volunteered to participate in 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
Precalculus) to be used voluntarily in secondary and middle schools in California in
an effort to improve mathematics education. In this study, analyses are based on
teacher and student data from approximately 300 sections (176 sections 3 districts, 8
schools in 1988 and 112 sections 3 districts, 10 schools in 1989) of mathematics,
spanning courses in Pre Algebra, Math A, Math B, Algebral, and Geometry. To
compare p-values across 1988 and 1989, the Algebra Readiness and Elementary
Algebra (1987 form of Elementary Algebra for 1989 data) tests developed by MDTP
were used.

1 Karen Gold, Robert Linn, and Joan Herman provided useful suggestions regarding this study;
however, the problems that remain are solely the responsibility of the authors.




Instrumentation

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

"New": Taught as new content

"Extended”: Reviewed and Extended

"Review": Reviewed only

nassumed": Assumed as prerequisite knowledge & neither taught nor
reviewed,

"Taught Later": Taught later in the school curriculum

"Not in Curriculum™ Not in the school curriculum

"Don't Know": Not taught now and don't know if in school curriculum.

omE vowEE

: These seven response alternatives are adapted from Opportunity to Learn
questions and topic specific teacher questionnaires used in the Second Internaticnal
Mathematics Study.2

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,
Aschbacher, Chen, Lin, & Qi, 1986). Thus the questionnaire was expected to span
to the course materlial 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, 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 trigenometry (6).

Methods for Analyzing Patterns of Topic Coverage

There is no clear operational standard for examining the degree of
consistency between teachers' content coverage and the effects of content
coverage. In this study, as in Burstein, Chen, & Kim (1989), patterns of responses
were examined that should align with logical expectations about the contents of a
course with a given title and student composition across two years. And also p-values
matched with teachers' responses on content coverage were computed.

The first sets of analyses with the teacher data involved the percentage of
teacher responses regarding their topic coverage. We examine the responses within
and between courses in the 12 broader topic categories. These patterns should be
consistent with logical expectation for the topic within a given course, and when a
topic clearly aligns with a given course, virtually all teachers claiming to teach that
course should be stating that the topic is taught as New(A) or perhaps Extended (B).
Percentage of responses ({topic by type of coverage) were tabulated for course
sections assigned to six categories (Lower than Pre-Algebra, Math A, Math B, Pre-
Algebra, Algebra I, Geometry) for 1988 and 1989 in Table 1 (Attachment 1). Note
that in addition to percentage tabulations of actual responses, certain combinations
of responses (e.g., Taught [A+B+C], Taught + Extended [A+B], Extended + Review
[B+C], Review + Assumed [C+D], Not Taught and Not Assumed [E+F+G+Missing] were
also tabulated. As shown in Table 1, these percentage data describe the

2 This data is a national sample of United States eigth-grade students mathematics
achievement tests conducted by IEA (the International Association for the Evaluation of
Educational achievement) in 1981-1982.




characteristics of both the apparent topical emphases in given courses and whether
these emphases are different across sections of the course.

The second sets of analyses report on an attempt to identify which topics are
"Core” for a given course. We proceeded with a strategy to identify from the 1988
and 1989 empirical data those topics that were taught almost uniformly within a
course type. If 80% of teachers classified a topic as Taught as New (response A) or
Extended (B) this topic was assumed to be a Core topic. Similarly topics were
classified as Prior (C+D), and Not taught (E+F+G) if 80% of teachers' responses were
in the indicated category. Topics not falling in any of these categories were also
identified. For example, if more than 80% of teachers in Lower than Pre-Algebra
classes responded that they taught a topic as New and Extended (A+B), then it was
marked as "C" (Core). The results are reported in Table 2 (Attachment 2).

The third set of analyses relates the teacher topic coverage response data
and its relationship to student performance. The descriptive results of what
teachers claimed to teach at various levels are interesting in and of themselves, but
the validity of such data might be questioned. Therefore, we decided to ascertain
whether the specific response choices corresgonded in a systematic way with
performance on MDTP and SIMS Benchmark® test items measuring a given subtopic.
The three tests administered to students in the course types were considered here.
Those are the MDTP Algebra Readiness and Elementary Algebra tests and the six
short forms of the A level of the SIMS Benchmark tests. Depending on the course
in which students are enrolled, they will have taken either the MDTP Algebra
Readiness (Lower than Pre Algebra, Math A, Math B, Pre Algebra) or Elementary
Algebra (Algebra 1 and Geometry) tests and one of the six randomly assigned forms
of the SIMS Benchmark test. Performance on test items in a given topic area should
be consistent with teachers' report of coverage of these topics. Table 3 (Attachment
3) shows the results of these analyses.

Results

Across courses and topics in general, the patterns of response are consistent
with what might be the expected curriculum patterns in mathematics courses at this
level across 1988 and 198%. In Lower than Pre Algebra, nothing was assumed to
have been taught before and the vast majority of the topics were judged to be
taught later or not in the curriculum in both 1988 and 1989, Only operations with
common and decimal fractions and ratio, proportion, and percent problems were
taught as Core by more than 80% of teachers in both years.

In Math A and Math B, almost nothing was assumed to have been taught
before, but the subtopics taught in Lower than Pre-Algebra were reviewed. And
more than 80% of these teachers taught as Core the topics taught as Core in Lower
than Pre-Algebra, plus the subtopics such as exponents, powers, perfect squares,
addition and subtraction of square roots in 1988. More than 80% of teachers taught
those topics as Prior and Core in 1989. Teachers were more likely to teach higher
level subtopics, such as linear equations, Pythagorean theorem as Core in 1989
compared to 1988. Teachers' responses on these topics must probably differ because
these courses are newly created courses in California and are under development.

In Pre-Algebra almost all teachers taught or extended the topics within the
subcategories integers, fractions/ratio/proportion/percent, and exponents, but
otherwise there was much diversity in both years. Some teachers apparently treated

3 SIMS Benchmark tests contained 46 items selected from the SIMS pool administered at
grade 8. These iterns were assigned to one of the six forms with two items common across ail
forms and the remainder allocated to forms to achieve a rough balance in content and
difficulty using SIMS performance levels as a guide regarding the latter




Pre-Algebra as beginning Algebra with light introductions to Algebra topics, while
others considered it the final cpportunity to make sure all arithmetic topics were
well understood.

Topic coverage in Algebra I concentrated on the traditional core of
introductory algebra (exponents, polynomials, algebraic equations, inequalities,
rational expressions, absolute value). More than 80% of teachers responded that
these topics were taught as Core in both years. Topics that differentiated among
subsets of Algebra ] sections reflect time devoted to extending and reviewing
common and decimal fractions versus those involving enriched preparation for
future courses (e.g., geometry topics, function concepts).

In Geometry, there was essentially a universal core of topics. Any
differentiation associated with whether higher level arithmetic topics were
reviewed or assumed, whether the Algebra core was reviewed, or whether special
geometry/trigonometry topics {e.g., transformations, vectors) were introduced.
More than 80% of teachers taught all subtopics in Geometry as Core, although
transformations and vectors were taught as Core only by 36% (1988) and 45%
{1989) of the teachers. These results showed that the prevalence and type of
coverage of topics were consistent with their typical position within the curriculum
across both years.

The pattern of performance on items from the MDTP tests, classified
according to topic and specific teachers’ reports of content coverage, agreed
somewhat with expectations, but generally were uneven. Item p-values were
highest when a topic was claimed to be taught as Reviewed Only in three tests across
both years. P-values were lowest when topics were indicated as Not in Curriculum
and Don't Know in MDTP Algebra Readiness both years. P-values, the Assumed as
Prerequisite for Algebra readiness in 1988, were quite low, although in 1989 the
performance was high. These apparent differences are exceptional; very few
teachers (typically no more than 1 or 2) chose Assumed as Prerequisite for any one
item on these tests, so the p-values were not very stable for this response
alternative on this test. For the SIMS Benchmark items, the simple rank ordering of
average p-values appears confusing because of high p-values for Taught Later, Not in
Curriculum, and Don't Know for both years. But only one teacher chose Don't Know
responses for 13 of the 16 items, Not in Curriculum responses for 10 of the 12 items
in 1988. Two teachers chose Not in Curriculum responses for 23 out of the 27 items
in 1989 that fell in this response category. Because of the limited number of
respondents, inference from these data are hazardous. Otherwise, the patterns of
performance were associated with response alternatives as expected. Further, even
though the patterns of performance in the SIMS Benchmark did not show clear
patterns of performance associated with responses, when there was sufficient data
to warrant some confidence in performance data, the patterns of performance
assoclated with given response options were roughly as expected.

Implications

Our results showed that a questionnaire approach to soliciting data on types
of topic coverage seems to give plausible information about content emphases in
instruction. The merits of using teachers' reports of content coverage lie in their
feasibility and efficiency. Completion of our instrument required 30 minutes or less.
However, some patterns in the results were aberrant, raising questions about the
sensitivity of the measure in its current form and about how much confidence can
be placed in seemingly simple assessments of the type considered here.

Further research is needed to refine the approach and its validation methodology.
Of particular interest are questions of what constitutes a reasonably sound
relationship between teacher reports and student performance. Whether expected



relationships are similar across different types of classes is ancther issue for
exploration.
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Appendix B




TABLE 2
1988 TEACHER CONTENT COVERAGE BY COURSES - BY SUBTOQPIC
(80% Teachers' agreement on each topic)

ITEMS LOWERTHAN MATHA MATHB PRE ALGEBRA GEOMEIRY
PRE ALGEBRA 1
ALGEBRA

1 'BASIC OPERATIONS WITH SIGNED NO.' * * * C(38) * P(19)
2 'PRIME FACTORIZATION' * C(12) C(5) C(38) c@2mn P(19)
3 'FINDING DISTANCES ON NUMBER LINE' * * * C(35) * *

4 'USING DEFINITION OF DIVISIBILITY' * C(15) * * * *

5 'ADD. & SUB. OF FRACTIONS' C(36) "‘ C(5) * * P(19)
6 'MUL. & DIV. OF FRACTIONS' C(36) * C(5) * * P(19)
7 'ORDER & COMPARISON OF FRACTIONS' C(36) * C(5) * * P(19)
8 'SIMPLIF, OF COMPLEX FRACTIONS' * hd C(5) * * *

9 'ADD. & SUB OF DECIMALS' C(37) * C(5) * > P(19)
10 MUL. & DIV. OF DECIMALS' C(39} * C(5) * * P(19)
11 ‘ESTIMATION & APPROXIMATION' C(38) * C(5) * * *

12 'CONV. BET. FRACTIONS & DECIMALS ' C(38) * C(5) * * P(18)
13 'CONV. BET. FRACTIONS & PERCENT C(38) * C(5) * * P(18)
14 ‘COMPUT. WITH DECI & FRAC, ROUND' C(38) * C(5) * . P(18)
15 'COMPUTATION OF PERCENT' C{38) * C(5) C(32) » *

16 'CONCEPT OF PROPORTION' C(35) * C(5) C(33) * *

17 'COMPUTATION OF PROPORTIONS' C(35) * C(5) C(33) C(28) *

18 'APPLIC. OF RATIO OR PROPORTIONS' C(35) * C(5) C(33) C(28) *

19 "APPLIC. LAWS OF EXPONENTS' * C(13) C(5) * C(31) *

20 'POWERS OF 10 & SCIENTIFIC NOTAT. * * C(5) C(33) C(29) *

21 'EXPONENT, WITH INTEGRAL EXPONEN.' hd * C(5) * C(29) *

22 'SQ. ROOT OF PERFECT SQUARES' * b C(5) * C(27) *

23 'SIMPLIFICATION OF SQ. ROOTS' by * C(3) * C(26) »

24 'ADD. & SUB. OF SQ. ROOTS' * * C(5) * C(26) *

25 'MUL. & DIV. OF $Q. ROOTS he “ C(5 * C(26) *

26 'CONV. BET. RADICALS & RAT. EXPO. N(34) N(D * * * *

27 'RATIONALIZ. OF NUMERA. & DENOMLI. N(34) N(9) * * * >

28 'ADD. AND SUB. OF RADICAL EXPRE. ' N(34) N * " * *

29 'NUM. CALCU. W/ EXPONENTS & RAD.' N(34) “ * * * *

30 'ALGE. CALCU. W/ EXPONENTS & RAD. N(34) * . * * .

31 FACTORING & SIMPLI. ALGE. EXPRE! N(34) * N(5) N(34) * »

32 'ESTIM. & APPROXI. WITH RADICALS.' N(34) N{9) * * C(27) *

33 'ALGE OPERATION OF LITERAL SYMBOL' » * * . C(32) *

34 ‘SIMPLIF. OF POLYNQ. BY GROUPING.' N({34) * * * C(32) *

35 'ADD, & SUB. OF POLYNOMIALS' N(34) * * * C(32) *

36 'EVALUATION OF A POLYNOMIAL(1/2) ' N(34) . “' * C(32) *

37 'MUL. OF MONOMIAL WITH A POLYNO. ' N(34) * * * C(32) *

38 'MUL. OF TWO BINOMIALS' N(34) * * N{33) <C(32) *

39 DIVISION OF POLYNOMIALS' N(34) . * N(36) C(31) *

40 'SQUARING A BINOMIAL' N(34) * * N(36) C(31) *

41 'FACTOR. POLYNOMIALS' N(34) * * N(30) C(32) *

42 'TFACTOR. TRINOMIAL OVER INTEGERS ' N(34) * " N(34) C(31) *

43 'FACTOR. PERFECT $Q. TRINOMIALS ' N{34) * * N(34) C(31) *

44 'SIMPLIF. OF COMPLEX NUMBERS' N{34) N(9) N(5) N(35) ¥ *

45 'ONE UNKNOWN WITH NUM. COEFFL' * * * * C(32) *

46 "ONE UNKNOWN WITH LIT, COEFFL' * * * * C(32) b

C: Core Given in parenthesis is the number of sections when

P: Prior computing more then 80% Teachers' agreement.

N: Not Taught
*. Not specified




1988 TEACHER CONTENT COVERAGE BY COURSES - BY SUBTOPIC
(80% Teachers' agreement on ecach topic)

TH FRE EOMVETR
ITEMS mﬁm MATHA  MATHB i ALGIEBRA Y
ALGEBRA

47 'SIMPLE LIN. EQUA. IN ONE UNKNOWN' * * * * C(32) *
48 TWO UNKNOWN BY ELIMINATION' N(34) N(9) * * can ¢
49 TWOQ UNKNOWN BY SUBSTITUTION' N(34) N(9) * * C(31) *
50 'APPLICATION OF EQUATIONS' N(31) * * * C(32)y =
51 'GENERATING EQUATIONS FROM DESCR.'  N(31) * N(5) * C@30) *
52 'SOLV. EQUA. FROM FACTORED FORM' N(34) N(9) * N(39) C(28) *
53 'SOLVING QUAD.EQUAT.BY FACTORING '  N(34) N(9) * N(39) C(28) *
54 'SOLV. QUAD. EQUA, BY QUADRATIC' N(34) N(9) N(5) N(39) (C(28) =*
55 'GRAPHS OF QUADRATIC RELATIONS' N(34) N(9) N{(5) N@39) * *
56 'ONE UNKNOWN WITH NUM. COEFF1.’ N(34) * * * C@32) *
57 'SOLUT. OF QUADRATIC INEQUALITIES' N(34) N(9) * N(34) * *
58 'GRAPHING LIN. INEQ. IN ONE UNKNO' N(34) * * * C(32) *
59 'SIMPLIF. OF A RATIONAL EXPRE. * * * * Cc(30) *
60 EVALUATION OF A RATIONAL EXPRE,'  N(32) * * * C(0oy *
61 'ADD. & SUB. OF RATIONAL EXPRE,' N(32) * * * C(30) *
62 MUL. & DIV. OF RATIONAL EXPRE.' N(32) * N(5) * c@Eo) *
63 'PROBABILITY' * * * * * N(19)
64 'DESCRIPTIVE STATISTICS' * * * * * N(19)
65 'GRAPH READING' * * * * C(26) *
66 'LOCATI. OF POINTS IN CORD, PLANE' * * N(5) * C(26) *
67 'DISTANCE BET. TWQ POINTS IN COR. * N(9) N(5) * * *
68 PERIMETER & AREA OF TRIANGLES,5Q’ * * * * * Cc@21)
69 ‘CIRCUMFERENCE & AREA OF CIRCLE' * * * * * c21
70 'VOL. OF CUBES, CYLINDERS,RECTAN.' * * N(5) * * c@an
71 'FINDING SUM OF INTERIOR ANGLES' * N(9) N(5) * N@Z7) C@21
72 'ISOSCELES & EQUILATERAL TRIANGLE'  * N(9) N(5) * * c(21)
73 'APPLIC. , CONGRUENT TRIANGLES' * N(9) N(5) * * c@2n
74 'APPLIC. , SIMPLE TRIANGLES' * N(9) N(5) * * C(21)
75 'PYTHAGOREAN THEOREM & SPECL TR. * N(9) N(5) * * c@n
76 'PARALLELISM & PERPENDICULARITY’ * N(9) N(5) * * c(@2n
77 PROOFS(FORMAL DEDUCTIVE DEMONST.! N(31) N(9) N(5) N(39) N(28) C(@21)
78 TRANSFORMATIONS(TRANSLATION.' N(31) N(9) N(5) N(39) N(@30) =
79 'VECTORS' N({31) N(9) N(5) N{39) N(30) *
80 'SIMPLIF. & EVALU., OF EXPRESS.' N(31) * N(5) * C(29) *
81 'SOLUTION OF EQUATIONS' N(31) N(9) N(5) * CcQ9) *
82 'FUNCT. CONCEPT & USE OF NOTATION' N(34) * N(5) N(@36) * *
83 'FUNCT. EVALUATION USING SUBSTIT.' N(34) * N(5) N(36) * *
84 'COMPOSITION OF FUNCTION' N(34) N(9) N(5) N@37" * *
85 'GRAPHING OF FUNCTION N(34) N(9) N(5) N@BNH * *
86 'NUMERICAL FUNCTIONALEVALUATION' N(34) * N(5) N(39) N(27) N8B
87 'SUBSTITUTING LITERAL EXPRESS.' N(34) N(9) N(5) N@39) * N(18)
88 'DEFINITION, LAWS & RULES' N(34) N(9) N(5) N(@39) N(27) N(18)
89 'INVERSE RELATION BET. LOG. & EXP N(34) N(9) N{5) N(39) N(27) N(18)
90 'SOLUTION OF LOG. AND EXP, FUNCT.' N(34) N({9) N({5) N(39) N(27) N(18)
91 'GRAPHING OF LOG. AND EXP, FUNCT.' N(34) N(9) N(5) N(39) N(27) N(18)
92 'FIND, ALGEBRAIC EXPRESS' N(34) N(9) N(5) * N(30) *
93 'DESCRIB. VARIATIONS OF FUNCTION ' N(34) N(9) N(5) +* N(30) N@(17)
94 FIND. SIDE LENGTHS IN SPEC.TRIA. N(34) N(9) N(3) N(37) N{(29) =*
95 'GRAPHING TRIGONOMETRIC FUNCTIONS' N(34) N(9) N(5) N({39) N(30) N(18)
96 'REDUCING TRIGONOMETRIC EXPRE. N(34) N({9) N(5) N(39) N(30) N(18)
97 'PROOF OF TRIGONOMETRIC IDENTITIE' N(34) N(9) N(5) N(39) N(30) N(18)



1989 TEACHER CONTENT COVERAGE BY COURSES - BY SUBTOPIC
(80% Teachers' agreement on each topic)

THAN MATHA  MATHB PRE  ALGEBRA GHOMEIR
ITEMS m% ALGEBRA 1 Y
ALGEBRA
1 'BASIC OPERATIONS WITH SIGNED NO. C(22) * . * * P(19)
2 'PRIME FACTORIZATION' C(22) C(6) * C(12) * *
3 'FINDING DISTANCES ON NUMBER LINE' * C(6) * C(11) » C(19)
4 USING DEFINITION OF DIVISIBILITY" C(21) C(6) C(3) * * *
5 'ADD. & SUB. OF FRACTIONS' * P(6) P(3) * * *
6 'MUL. & DIV. OF FRACTIONS' * FP(6) P(3) * * *
7 '‘ORDER & COMPARISON OF FRACTIONS ' * P(6) P(3) * * P(20)
8 'SIMPLIF. OF COMPLEX FRACTIONS' * P(6) P(3) hd * *
9 'ADD. & SUB OF DECIMALS' * P(6) P(3) * * *
10 'MUL. & DIV. OF DECIMALS' * P(6) P(3} * * "
11 'ESTIMATION & APPROXIMATION' C(24) P(6) P(3) * * "
12 'CONV. BET. FRACTIONS & DECIMALS ' " P(6) F(3) * * *
13 'CONV. BET. FRACTIONS & PERCENT "' P(6) P(3) * * *
14 'COMPUT. WITH DECI & FRAC, ROUND/' C(24) P(6) P(3) * * *
15 'COMPUTATION OF PERCENT' C21) P(6) P(3) C(12) * *
16 'CONCEPT OF PROPORTION' C(21) * . C(13) * *
17 'COMPUTATION OF PROPORTIONS' C(21) * * C(12) * *
18 'APPLIC. OF RATIO OR PROPORTIONS * C(21) * * C(12) * *
19 'APPLIC. LAWS OF EXPONENTS' * C(6) C(3) * C(23) *
20 'POWERS OF 10 & SCIENTIFIC NOTAT. * C(6) C(3) * * *
21 'EXPONENT. WITH INTEGRAL EXPONEN.' * C(6) C(3) * C(21y P(17)
22 'SQ. ROOT OF PERFECT SQUARES * * * Cc(10) * *
23 'SIMPLIFICATION OF $Q. ROOTS' * * * * * he
24 'ADD. & SUB. OF 5Q. ROOTS' * * * * c(22y *
25 'MUL. & DIV, OF SQ. ROOTS' . N(6) * * C(22) *
26 'CONV. BET. RADICALS & RAT. EXPO. N(25) N(6) N(3) * * *
27 RATIONALIZ. OF NUMERA. & DENOML' N(25) * . * C(18) *
28 'ADD. AND SUB. OF RADICAL EXPRE. ' N(25) N(6) N(3) N(1i1) * “
29 NUM. CALCU. W/ EXPONENTS & RAD. '’ N(25) . * * C(18) *
30 'ALGE. CALCU. W/ EXPONENTS & RAD. N(25) N(6) N{3) * * *
31 'FACTORING & SIMPLIL ALGE. EXPRE. N(25) * * * * *
32 'ESTIM. & APPROXI. WITH RADICALS. N(25) * * * * *
33 'ALGE OPERATION OF LITERAL SYMBOL' N(25) * “ C(9) C(22) *
34 'SIMPLIF. OF POLYNO. BY GROUPING.' N(25) * * * C(24) P(19)
35 'ADD. & SUB. OF POLYNOMIALS' N(25) * * * C(24)y P(19)
36 EVALUATION OF A POLYNOMIAL(1/2) ' N(25) * * * C(24) *
37 '"MUL. OF MONOMIAL WITH A POLYNO.' N(25) * * * C(24) P(19)
38 'MUL. OF TWO BINOMIALS' N(25) * * N(10) C(24) P(19)
39 'DIVISION OF POLYNOMIALS' N(25) * * N(10) C(24) *
40 'SQUARING A BINOMIAL' N(25) * * N(10) C(24) P(19)
41 'FACTOR. POLYNOMIALS' N(25) * * N(10) C(24) P(19)
42 'FACTOR. TRINOMIAL OVER INTEGERS ' N(25) N(2) * N(10) C(24) P19
43 'FACTOR. PERFECT SQ. TRINOMIALS' N(25) * * N(10) C(24) P(19)
44 'SIMPLIF. OF COMPLEX NUMBERS' N(25) N(6) * N(10y C(@2D *
45 'ONE UNKNOWN WITH NUM, COEFFL.' * C(6) * * C24) *
46 'ONE UNKNOWN WITH LIT. COEFFL' N(22) * * * C(24) *
47 'SIMPLE LIN. EQUA. IN ONE UNKNOWN' * C(6) * * C(24) *
48 'TWO UNKNOWN BY ELIMINATION' N(25) N(6) * * C(23) *
49 "TWO UNKNOWN BY SUBSTITUTION' N(25) N(6) * . C(23) P(19)
50 'APPLICATION OF EQUATIONS' N(24) * C(3) " C(24) *







Appendix C



Table 3. Average P-values by teachers’ reports of topic coverage on the MDTP Algebra
Readiness, Elementary Algebra tests and the SIMS Benchmark test.

Teachers' Average P-values (Number of Test Items)*

Report of

Topic MDTP MDTP SIMS

Coverage ALGEBRA READINESS ELEMENTARY ALGEBRA BENCHMARK

89 ‘88 ‘89 ‘88 ‘89 88
A. Taught as New .34(50) .35(50) 40(48) .33(46} 42(39) .33(46}
B. Extended & 34(44) .34(46) 4031} .35(44) 40(32) .35(47)
Reviewed

C. Reviewed only .35(34) .34(43) 41(40) 37(40) 43(28) 36{(46)
D. Assumed as Prereq. .34(17) .28(4) A41(44) .37(15) A42(37) .35(49)
E. Taught Later .34(25) .35(35) .38(23) .35(30) 42(29) 35(31)
F.Notin Curriculum  .29(19) .34(17) 35(4) .00(00) A41(27} .32(12)
G. Don't know .00(0) .28(8) .36(13) -00(00) 00(0) .33(16)
H. No Response 30(16) 31(19) 41(8) 43(4) 41(27) 34(23)

* The average P-value for each response choice is determined by a multi-step process.
First, individual test items are assigned to topic categories. Then, the performance of
students on each item is assigned to topic coverage categories based on the responses of
their teachers. Finally, the P-values for each item that appears in a given topic coverage
category are averaged across items. For example, the average p-value for Review Only on
the MDTP Algebra Readiness test is .344 across the 43 items where at least one teacher
chose "Reviewed Only" to describe coverage of the topic.




