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'of sciemnre and mathematics.

INTRODUCTION

For the pasc decade, various reports of szur .nt achievement
nave inZ:cated that black students in Amerizz: = nool= generally

 parform ielow the level  obtained by their whiz= .:ntemporaries in

science amd mathematics (Helgeson et al., 157t; he CTcndition of.

" Educatioil. 1978, pp.. 94-97). Reports also hsv ‘indicated that
achievemzat  has declined among all American -it-.Zents during the
' past deczde in science and in mathematics. (3s=: various National

Assessmar— reports: Changes in Mathematical Acmievement, 1973-78,
1979; Z:zim=nce Achievement: Racial and Regionz. Trends, 1969-73,
1976; Thr=e National Assessments of Science, 1969-77: Technical

Summary ., 31979.) Given this infpormation, -one might conclude that
Americz: students -- especially those whc are black -- are

ill- pre:a:_d tc seek careers and occupations requiring knowledge

@ ‘,

. Thi s_conclu51on should not be accepted, nowever,~w1thout more
detallew examination of students performance.. For example, in.:
cases where there have been dlfferences in achievement between:
groups cver time, it would seem falr to ask, "Are there any areds
where either group's performance is consistently above, below ¢r
equivalent . to some hational level of performance?™ Ability and
achievement are not synonymous terms. Numerous factors, such as

' student ekposure to subject materials (Medley and OQuirk,1974;
‘Thorndike, 1971), student motivation (Epps et al., 1971; Banks et

al., 1978), interaction between the tested and.the. testers (Katz

‘et .al., 1963, 1964, 1972), socioeconomic variables (Davis, 1952;

Cameron, 1968) and ©others  are well documented as affecting
performance on tests, regardless of a student's ability.

. Too cften researchers have searched for answers to questions
about differential achievement in~ the "characteristics of the
performers" rather than in the "characteristics of the
performance.” '~ The implications of each of these approaches are
quite different. The first implies some pathological deviation
among those in the test’ sample, and the second implies ' the
availability of more information in the data. As Sylvia Johnson
(1979, p. 21) recently remarked, -"Focusing on race as a 'cause' of

-performance differences,...is bound to be -counterproductive.”

Moreover, race is not a causative .or independent Varlable_'
although like a person's sex, it may be associated with and found
in conjunctlon with certain putatlve soc1al factors.



A .mc: useful =zpproach seeks ‘additional _,information in -

achiesemer- data by i‘enzifying areas and ages where irtervention
migh: like. be most c=neficial. — S '

'z =z=rpose of tiis -a2port is o nresent the re:olts cf an

explc: -tz v look at azhiev=ment data for black students gathered
in. 1l:mze-3cale, natlowal z=sessments of science and mathematlcs,
The =—u~ me is a descript-on of some of the characteristics of

blac: ¢ Zents' performance at ages 9, 13 and 17. ; .

SCIENCE AND MA%HEMATICS ASSESSMENTS - :

’

jok.e "ement of Amerlcoﬁ students in science has been assessed

on =Thrs= occa51ons by the National Assessment. The first
agsessm=-- was conducted during the 1969-70 school vyear, the
seccnd - 1972-73 and ‘the zhird in 1976-77. 1In addition, NAEP has
com=_etec two assessments of mathematics .achievement -- the first

con: ictec during 1972-73, and the second five years later, in.

197/--78. Each of these =zssessments was -administered to students
at ~ges 9, 12 and 17. In  each: survey, agprox1mately 2,500
stu-:nts nationally responded to each 'exercise. Of the 2,500

stu< ants, approximately 400, or 16%, were black; 125, or 5%, were

Hloﬁ-nos, 50, or 2%, were Orlental and Native Amesrican; and 1,925,
7%, were white." e .

The availability of data and several unlque features of the
National - Assessment proygram make it an ‘excellent’ source for
identifying characteristics. of per formance among student groups.
NAEP assessments are designed "to . -describe how defined groups of

students =-- as opposed to individual students =-~--respond to -a
broad range of exercises in a subject area (see Appendix A for
group definitions). .In addition, - NAEP exercises result:  from

-several techniques designed to énsure object1v1ty

. 7 !

? . pata gathered w1th NAEP exerc1bes are not designed to be
predictive. .

®  Exercises measqrEJ objectives  developed-- to ' reflect
taxonomic 'lewveis and’ a broad spectrum of subject-area-
content. C '

represent any single currlculum.

o Exerc1ses are rev1ewed extensively for b1as and content*
' validity and are tried out in the field before inclusion

'1n a natlonw1de assessment.

errc1ses are wr1tten throuqh a team approach 1nvolv1ng a -
cross-sec¢tion of educators profe551onal and lay persons:
"in a «consensus ‘process; therefore, exercises do not

¢



Exercises range in complexity from "=zasy" to "diffi-ult."

Exercises ~are administered with & raced audio tape to
. compensate for variations in readéin  and comprehension
skills. )

I

Taxonomy and Content for Science and Mat“:zatlcs Assessments
I

For aSsessment purposes, the doma1n oI =clence was described
-in two broad dimensions. One dimension invcl-red classification of
the ‘cognitive abilities ‘required to respond zo specific types of
science questions, based on a condensed arn< simplified version of
Bloom's. -Taxonomy. of Educationaui . Obje"C-(Ea, Handbook I: The
Cognitive Domain (1956). The second dimexisicn divided t-= domain
of 'sclence 1into three major areas: (1) content, the body of-
knowledge of science; (2) the process >y which that body of,
knowledge <comes about; and:  .(3) sciencz and- sqciety =-- the
implications for that body of knowledge for mankind. In the
.1976-77 assessment of science, 209 exercises were administered 'to
9-year- olds, 284 to 13-year-olds and 313 :ogl/~year -olds.

The taxonomlc and content areas for science are-_ -
4S'CIENCE S °
‘ B . o 3
‘Taxonomig Levels
) Knowlé&g&
- &. Comprehension® - =~ . * -

Application_ . '
Analysis, Synthes1s and Evaluatlon (ASE)

’Sc1ence Content (the body of knowledge of sc1ence)
lology
. Physical Science
Earth Science
, Integrated Toplcs
2 .
Science Process (the process by wh1ch that body of
knowledge comes about)
- Process Methods
Decision Maklng

y

Science and Soc1ety (the 1mp11catlons of that body of

‘knowledge for humankind) : ) _ e .
Persistent Societal Problems R
Science and Self . = = - .

4_hpp11ed Science and Technology

- ; 3



The 1977-7¢ mathematics. assessment was designed to measure
students' zTerZormance at four\dlfferent cognitive process levels
crossing a vzriety of traditional mathematfcs content areas.. In
the mathematics assessment, 386 exercises™ were administered to
9-year-olds, 3523 to l3-year-olds and 654 to l17-year-olds. '

The following 11st descrlbes the taxonomlc and content areas
for mathematics. = - . ‘

MATHEMATICS

Taxonomic Levels

Knowledge -

Skill , , . -
Understanding ‘ '
Applicazion

Content Aveas
Numbers and Numeration
Variables and Relationships :
Shape, Size and Position : . Co .
Measurement . - R
Oth%r Topics
The remainder of th1s report w1ll describe the’ data source,'
give an overview of changes in science and mathematics
achievement, describe ‘the ‘method of . identifying some of the
characteristics 'df  black students' performance by ‘taxonomy and

.content areas and discuss some of ‘the implications cf this

exploratory analysis.

Descrlptlon of the Data Source

. ‘Students in the Natlonal Assessment sample are chosen through
a multistage probablllty sampling design so they represent the

national population. Therefore, on the basis of-the performance

of about 2,500 9-year-olds on a given exercise, we can: generallze
(or infer) about the probable- achievement of all 9-year-olds in
the nation. . Performance is~ thus: reported in ~terms of  the -
percentages of young persons correctly answerlng u glven exerc1se..

L R . ,

lIn the 1977~ 78 mathemat:cs assessment, there was one bogklet of
items 'per age that was designed to. -be administered with an
electron1c hand-held calculator. Those exercises dre not included
in this analys1s. : . U ' - :

i
S

-



Changes in national gcrformance are the differences between
the percentages of young persons correctly answering a ‘given
exercise or set of, exercises from one point in time to another.

"Changes in performance of certain groups of students are indicated

by changes ir. the percentage correct for a group and by changes in
the group s position compared with the nationai percentage

" correct. ' By observing these two' changes, we can determine, first,
- whether .a ‘larger 'or smaller: proportlon of students answered an
exercise correctly in one assessment .than in another, and, second,

o whether_or not there was_ a change between assessments in the

N

B

group's standing compared with the nation as a whole. Both types
of .information contribute to our understanding of whether the

'achlevement level of a given group has changed. 1In- reporting mean

changes, only those changes greater than twice their @ standard
eérror ‘are considered statlstlcally s1gn1f1cant. In reporting
changes greater than two standard errors, NAEP is confident that
changes of this magnitude would occur. by chance in fewer than 5%
of all possible. rep11catlons of 1ts samp11ng and data collection
procedures. _ <

v If

An Overview of Changes? in Performance
, in Science and Mathematlcs
National'trénds in- performance were quite . s1m11ar for both -
sc1ence and mathematics. -Declines in’ ach1evement were noted at all
ages,swith -9-year-olds declining least and’ l7—year -olds dec11n1ng-

‘the most. Nine-year-olds' declines. were not always: statistically

significant "and, 1in ‘'science, the declines oappeared to hdave
decréased between ‘the second and _th1rd ‘assessments (see Three

'National Asséssments of Sc1ence°'Changes in Achlevement, 1969=77,
.1978) , ) . _

Yo

, y - .
5. )

‘ . - . -
P - . E

2In- order to report ‘changes in acnlevement over time, a por*ron of

the exerc1ses are nét released so. that they may Be readministered .

to the same age students during subsequent assessments- of the ..

subiuect, area. In "addltlon, all -administrative’ and .. scoring

technlques are dupllcated from assessment to assessnent to assure
the accuracy or the change measures.,‘ :
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:pers1sts. -

When performance of black students is compared with the

~natlon,-rhe trends are less clear. In the science assessments, the

average percentages of correct responses- for blacks were 10 to 15
points  below the nation at all ages..with no 91gnlflcant or

consistent. changes over time. In mathematics, blacks"": -average

performance was 10 to 20 percentages points below the nation, but
blacks! relative standlng improved between 1972-73 and l977 78
(the age -17 change was not statlstlcally significant).

Method for Comparfng National and~BlacksL.Per£ormance'f

, The exploratory analysis in this report isfﬂbased on " the
response. data gathered on the collections .0of exercises

-administered to 9-, 13- and 1l7-year-olds during "the 1976-77

science assessment and the 1977—78 mathematics assessment.

-Tables 1 and 2 d1splay the overall natlonal results compared
with black students®' performance in science and mathematics by.

taxonomic level and content categories for each age group. These
mean percentages reflect performance on all cognitive exercises

z

Table 1 1nd1cates that the mean dlfference between black

stuvdents! performance and natlonal performance .is 13 percentage~aff
-polﬁts at age 9, .12 percentage points at\age 13" and 17 percentage T
- points_ at . age 177 con .a@ll cognitivel exercises included. in  the
‘science as 'sessment. .. This pattern ‘sugcests. that some -of the
':problems in science that occur at age 9: -may Le abated by age 13.

"included in the sc1ence and mathematlcs assessments,-respec 1vely._

\

However, hy-age 17, problems noted in -science at ‘age 9 seem to

reappear and  to become more. vivid. Not1ce that this_ general
pattern is reflected ‘also in the: content breakdown, but- wzth some’

exceptions. For- example, on. sc1ente Appllcat1on exercises at. ages

9> and 13, the mean difference betweeny black students .and the.
nation remained the same, but increased at age 17.  0On the other

hand, on nnalysls, Synthesis :4nd. Evaluation exercises, the- deficit
was large at.age 9 (17 percentage points), but decreaséd by age 13
to 13 percentage points..The def1c1t by age 17, hthver,llncreased
to 20 percentage polnts.'b; . , = .
P \~'—¢ i ] .

Among the science content areas, Process Methods appears:

be. the site of problems for black students: at age 9, the deficit,

+was 17 percentage points; at age. 13, the deficit was 13 percentage

polnt ‘and at age .17, the deficit ‘was. 19 percentadge points.
Nevertheles the . general pattern observed Ln the tax0nom1c level

<

.ko,v,ﬁﬁ
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- TABLE 1, Mean’National Percentages of Correct Responses and Blacks' .-
Mean Differences From the Nation in the 1976-77 Science Assessment Ce
by Taxonemic'Levels and Content Areas, ‘Ages 9, 13 and 17
“ RS . . ' : ‘75. ’
No. of Exercises Hean National , Mean Black .
Percent Correct Differance From
L ' A the Nation
-~ o _ 9 13 17 9 13 17 9 13 17
Ty e e . ) . R ) . . .
All‘%xErcises _ . 208 284 -313 - 51 .49 53 - =13 -12 -16
T@xenqmy “ . - ’ : . S
; Knowledge e : : 260 29 2 58 . 49 53 --13  -11 ~ -13
e CombrehenSIOn - - 119 139 140 49 50 pge _ =13 -11 -14
Applﬂcatlon 5 b1 88 110 : 48 ~ 48 85 -13  -13 -17
Ana]ysls,,synthe51s and. ] T E T . v .
evaluatlon \v 10 28 31 IR 49 - 54" . -17 -13+ -20
. c /, o4 1 " \‘ e L ‘ . : . ' ..
Content - ' ' ' N - L
- Biology : ™ B 66 77 . 74 X bl 56 ) -13  -11. =15
. Physical science -~ . <¥v o= 071 0 66 82 .45 49 46 -11° -11 -14
" Earth science * . 27 43 43 ' 46 42 49 - =11, -12° -16
Integrated topics : - 14, 19 , - 42 + 51 . -—- =10 '-17
Process-methods ' o 41 58 62 - 54 54 57 . -17  -13 --i9
Persistent societal prob]éms R 48 = 56 48 41 . - 55 o M=11 -1l -17
- Science-and self e p2a, 28 - 56 - 59, .68 - 713 12 -13
" Applied science and E T S o R
. technology - N 1 15 ~~21 - - ' :4:{ 42 51~ Ceee =112 -16
- Decision making . S U § SR (R oot 86 . 67 --- =14 =¥
W : R N T . 4 : 3 S
e o~ ” P
13 (




TABLE Z.

>A

&

AH exerc1s§s “ \

Iaxonomy-‘ AR

» Knowledge S
Skill
Understanding.
Appl1cat10n -

Content w‘th1n taxonomy*'
Knowiedge: . . «
Number and numerat‘on ;
‘Geometry- : A
Measurement
Skill-
Computation
Measurement
~ Graphs and tables
“Geometry
- Algebra
Appl1catlnn
" . Routinz probiems
Nonrout1ne prob]ems o

Wot . aZZ maLhematzcs exePCLses ar zncludbd in these means.

No. of Exerc1ses

< 386

161,
137

144

13
633

147

272
108
106

86

44
17

‘129

32
27
19

43

85

17

654

140

273
105

136

114
10 -

Mean National

Mean National Percehfages of Correct ReSpohses and Blacks'
Mean Differences From the Nation in the 1977-78 Mathematics Assessment
by Taxonom1c Levels and Content Within Taxonomy; Ages 9, 13 and 17

Percent Correct

9
52

13
54
67

52
52

.43

17
58

72

59-

58
43

Mean Black . ¥
Difference From

the Nation

°

a

-11

-11

-11

-10
-11

| B |
—
~Nwn

g

=11

-15

-11 -
o -12

.13

“

13
-15
-14

-17
-15

-14

« -14

-12 -
-16

16
21

=17

-12

-19
15

In addztzon, not a1l the categorzes are .

otrzthJ content szhzn uaxonomJ,'such as, routzne and nonroutzne problems within applzcatzon

"

ATY

17
17

-15

-18
"-17

-18

, -15,
-17
26,

- -18
-23
-17

1gj
-15

-19
—17

[




Table 2 displays the overall natiocnal mathematics results
compared with black students' performance by taxonomy and content
areas within taxonomic levels for -each age group. Generally, the
pattern of mean differences between black student performance
and national . performance in mathematics is not the same as in
science: deficits increase at each successive age. Although the
performance difference between black students and the nation at

»age, 9 may-not be cause for great alarm, the increase 1in the
differences by age 17 is suggestive of some grave problems.

The performance d1fferences between- black youngsters “and the-o
nation may reflect diffcrences of exposure. Deficits at age 17 may
be due to low black -enrollments in science and mathematics after .
grade 10. Science courses are electives in many schools after.
completion of minimal science requirements for graduatlon.'
Another . exposure factor that  may -account for the deficits 'is
time-on~task. versus quality of 1nstructlon in dlsadvantaged urban
and. rural schools, for 1nstance. : .

Although'this eXploratory analysis is based on .a comparison
between the " total -national and black samples, an analysis of
‘petformance amon black students would yield more refined results. -
For  example, the overall results of the 1976-77 sciience ‘assessment’
indicated that black- youngsters at ages 9 and 13 who attended
schools in advantaged-urban areas ‘performed -near.or above the

~overal. national percentages (see - Science Achievement in the
Schools: ‘A Summary of Results From the 1976-77 Natlonal Assessment
of Sc1ence, 1978, pp. 20-21).

r

In order to 1dent1fy the character1st1cs of perfornance amond
black students, -a. comparison between . national performance .and
blatﬂs'\performance was made. National performance (N) thus was
used as.a standard aga1nst which black students' performance (B)
.could. be examined. All national" percentages for exercise-lével
data were categorized 1nto ranges of performance. Specifically,
‘national percentages were.grouped on  the bas1s of the follow1ng

ranges~
“All exercisds where N. % =.100-90
’ All exercisés where N .% = 89-80 X
All exercises where N-% ='79-70
All exerc1ses where N- % = 69-60
N % = 59—50

All exercises where

Exercises on which the'percentages of correct responses met
this  criterion became 'a pool of selected exercises for .this
analys1s., All ~exercises .on which the percentages of correct,
responses were 49% or less were excluded from this analysis. A
different cut-off point could yield different results. Obv1ously,
there is some point at which level of difficulty of the exercises

‘~and minimal exposure of students ¢to mater1al influence

Qo



performance. A cut-off point is determined with reference to the
goals of the analysis. The goal of this 2xploratory analysis was
to test the efficacy of the method in order to see if broad
characteristics of performance could be .identified.

Next, blacks' performance was compared with national
performance within the context of the ranges of performance listed-
above. Thus, the comparative method was:

4 a

Ranges of Wa He . . ] ’ N = N =

Performance 100-90% 89-80% 79-70% " g9-70% - 59-508
o ' B = 098 below N ‘l . K S ' :
w ¢ -19% below N : _
c¥s 20-29% below N > > > >
Es £30-39% Below K
gss 10-43% below 8
3°8 '

4
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TTniga‘protedure resulted in placement of the selected exercises
into the categories of blacks' performance. Next, exercides were.
. piaced in taxonomic levels by topical or content areas. Because’
~of the large. amount of data’ examined through these 'succassive
steps; Tables 2-8 will summarize some of the detail by collapsing
the " ranges- of national performance into single"category:,
comprised of all exercises where,national performance was' more
than 50%. s

. One further examination was made of all exer01se ~level data.ﬂ
“This examination located all exercises on which’the percentages of

-correct responses by black students were'above nationalff&?=

percentages of ‘forrect responses.- o

* In science at age 9, black students. performed above the
nation on 18 exerc1ses with national percentag?zs ranging from
3-66%; at age 13, on ‘15 exercises with national percentages
ranging from:6-63%; and. at age 17, on 17 exercises w1th nationalg
'percentages rang1ng from 10-99%. . , Ce

In mathematics at age 9, black students performed above the
nation on 21 exercises w1th national percentages ranging from .
6-75%; at age 13, ‘on 28 exercises‘with national  percentages "
ranging from 6-~79%; and at age 17, on 8. exercises with national
Percentages ranging from 5-50%. Because ‘the number of exercises on
which blacks' performance was higher than the nation was.so small -
and the national percentages ranged so.widely, no further detailed
'analys1s was undertaken to 1dent1fy'character1st1cs of blacks!
'performance on these exercises. , . - -

2 vb.,'_'. . A . ‘_ " !‘_____,___,—-—'—v:':..
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- | SCIENCE ACHIEVEMENT
Two cautions apply when Iinterpreting the data. (1) the
categories of blacks' performance and ranges of national

'performance refer “to the percentages. ;&,students who . responded

correctly ‘to an exercise,’' not to ‘the’ mber of exercises that ‘a
single student. answered correctly;. (2}) the ranges of national
performance encompass all science and mathematics exercises where
national percentages of correct responses are greater than 50%. An
example from the detail (not included” in the: summaries presented
in this report) of this analysis will illustrate the significance
of " these points for 1nterpret1ng the data. For nine exercises; the
national performance of 9-year-olds. fell in the 100-90% range. Of
these nine exercises,-black students' performance fell 0-9% below
the  nation ‘on only three exercises ‘and 10-19% below .the nation on
therrema1n1ng six exercises. This means that while some 90 to 100%_
of ghe national sample résponded correctly to the nine exercises,’
8l- °9% of. the black sample responded correctly to three of the
exerclses, and 71- 80% of . the bluck sample- responded correctly to
the remaining six exerclses.' So’ although black students performed

‘below. the. nation -on the exercises mentioned here, the national

.
Bi] ,

level of. performance is quite hlgh~and hlacks' performance is only
isl1ghtly less high. These : ‘exercises, then, 'do not -indicate’

~taxonomic lévels or content aréas where black students necessarlly

require ‘remediation. Therefore, blacks' performance is to be-

.interpreted relative to the nation -in this report s1mply because a
-compar1son is made between ‘these two data p01nts..

o Table 33 presents the d1str1but1on ‘of selected “science'
exercises across -the categor1es of blacks' performance. Shown in

the f1rst column is:the total number of exercises administered at
each age lével. The second pair of column$ shows the number and

~ .percentage of exercises for which national performance was greater
.than 50%. - The: -categor1es of - ‘blacks'~ " performance have ‘been

'retalned as descrlbed in the prev1ous section, .and both the number

‘blacks"'. performance is" sEown.- b

and percentages of selected exerc1ses that f1t each category of

0f 209 exerc1ses adm1n1stered at age 9; 96 (or 46%) meet . the

on- 20% of- those selected, .10-19% below the- nation on 43% of the

‘exercises selected; -and 20-29% below. the natlon on. 37% of those
selécted. 'Black students" performance did “not” fall 30% below. the~

natlon on any of the - selectedceXEfc1ses.

ERE T . “ '.)
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hvselect1on criterion descrlbed in the previous section =- that is, . -
-+ ‘their: percentages of success were above 50%. Of these 96 selected o
-_exerc1ses, black . students' per formance was 0-9% below the nation =
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. JABLE 3. Comparison Between hational and Black Students' Performance
‘ on Selected 1976-77 Science Exercises  ~

et
- Total - Total Selected  Black Perfornance of Selected Exercises
Exercises . Exercises: . by Categories of Performance

~ Adninistered National Performnce  ~ 0-9%  10-19%  20-29% 303 or More
I Looh0n ‘Below N Below N Below N Below N -
N % % Noo # Moo b Moo R N No. - % ..

Age 9 9 9646 197200 4143 % 3 0 -
Age 13 28 R N L 3 28 58 4. 28 23 1 1"
Age 17 ..o 33 - o L A70-B4 o 24 14 593 71 &2 T6 9
= natiénal , S | ')
*Percentage of totaZ exercises admmstered‘ . o
fPeroenfage of total euereises selected, | ‘ LA <
'}.;v | B .
i \:, ; ) ‘,
.ll ,ﬂ“.h | ‘1 ‘ -‘i-l “ g,
i 18 : r \ ‘




In Table 3 and ‘the others, one would hope to see that more
‘exercises are in the 0-9% category of blacks' performance than in
the. 20% or below categories. This would indicate that black
students' performance is relatively near the national performance
level,. and if national . performance itself 1is 1low, one could
‘wwonclude that at least black students. are not performing much

_differently than the nation. When the number of exercises in the

' 20-29% category 1is large, ‘however, this suggests' that black
students .may be having. problems not experienced by’ students
nationally. Conclusions . or interpretations about the .middle
category of- blacks' performance, 10-19%, are.less clear and must
be made on ‘the basis. of the taxonomlc and content nature of the
actual exercises. . . :

. In Table 3, note that there are more science exercises on
which. blacks' ‘performance is 10-19% and 20-29% beloy . the nation
than- there are on which blacks' performance is only 0-9% below the
nation. Thls is the case at all three age levels. :

Lext xam1ne the 'exerc1ses -within - eacn category of b]ack
students' performance . by taxonomic .classification. Table 4
; presents the distribution of the Selected exercises acrossg the
‘science taxonomy by the categories of black students' performance.
The. four -taxonomic levéls have been comb1ned into two levels<“so -
that the patterns. are clearer. Earlier, it was. suggesteq that the
possible site. of. problems are. those exercises. on which blacks
performed from 10- 19% or 20~29% below - the 'nation. Note -that at
all ages; the. 1argest percentages of exercises' on™which blacks®
performance :is 20-29% below the «nation are ‘those classified as
Application and ASE: at age 9, 54%; at:age’ 13, 31%; and at age 17,
60%. Conversely, black . students' performance is relatively close
.to. the: nation. on ‘those exerclses classified ‘as Knowledge -‘and
Comprehension at :all three ages. Looking at the 20-29% category
for age 13, .some- problems observed in the Knowledge and’

9. Comprehenslon levels at age 9 seem to decrease (age 9 -- 32%;. age
%13 == only 19%) . Moreover,’ ‘there appears to be some. reductlon of
‘the problem in:Application and ASE by age .13 (age 9 =-- 54%; age 13~

L=z 31%). Note also ‘that--at age 13, only 24% of the ‘total ‘selected
'?exerclses for this age group are those where blacks' performance,
.is 20-29% below the nation. On' the other hand, .at age 17, 51% of
~the total selected exercises are those where blacks' performance_

is 20-29%. below the nation. In.addition, the earlier problem in:. °
"KnowledgeVand Comprehension, suggested by the data for

9hyear—olds;;reappears.at,age 17. These ipatterns suggest that the

‘duration of time ‘between -ages 13 and - 17 can have critical *

..,,

consequences for the black student's performance 1n/sg;ehce.ﬂ ,
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TABLE 4. Distribution of the Selected Exercises Across Science /
Taxonomy by Categor1es of B]acks Performance, Ages 9, 13 and 17

-0 Know]edge and "~ Application /”/ Total
: - ‘Comprehension and ASE o
Agé 9 total exercises : 72 L 24 96
~0-9% ' o 22% " S 13% - 20%
10-19% ' ' 46 : . 33 . .43
20% or more 32 o L4 37
TOTAL . 100% - - 1008 . 100%
" Age 13 total exercises 69 . 51 _‘ 1200
T0-9% ‘ a 32 - 22 - 28
10-19% R o7 48 o 47 : © 48 -
120% or more - ' 19 o 31 28
ToTAL S 100% | 1004 100% -
Age 17 total exerc1ses V 84 o o 86 170 -
0-9% B S 19 o .9 ‘14
10-19% IR 39 ' 300 .38
20% or more- .. - 42 : _60. - 51
ToTAL T 100% o 100%+ O 100%

. ;*Pez_'c'emf“agﬁes_ may_ not total 100% due to rounding.
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- Table 5 displays the selected science exe: diztributed
across the content areas by ranges .of black stui :n. ' performance
for ach age group. At .age 9, the total. number of selected
exercises is small in’ certain areas such as Integrated Topics,
Persistent Societal Etvoblems, and Science and Self. There are no
selected exercises .in Decision Making and Appl1ed Science. The
number of selected ‘exercises is a function of two things: First,
at age 9, for instance, fewer exercises are developed for
administration in certain . more. complex content areas, Second, .
even though more exercises are developed in the complex content
areas, national performance was below the cut-point (50% or
better) selected for this exploratory analysis. Therefore, at ages
13 and 17, the "zeros" under a content area mean that natlonal
performance was below the cut- polnt even though more exercises -
. were developed and adm1n1stered in the content areas than at age
9‘ . s . .

' Next, consider the column, "Total." At age 9, black students'
performance fell  into  the 0-9% category on 20%: of the total
selected exercises, into the 10-19% category on 43% of the total
selected exercises and into the- 20~ 29% category on 37% of - the
total selected exercises. ' It has been suggested earlier in this
report that performance gaps of 0-9% below the nation _.may 'not
- suggest serlous difficulties. Th1s ‘pattern also pers1sts at age-
13, However, at age.1l7y:black students' per formance fell into the
0-9% category on only. 14%. of the tctal seletted exercises and the
percentages increase for weach subsequent range of black students'

per formance.. This ‘trend was observed in Table "1, where it was

‘noted that performance d1ff1cult1es among black students might
lessen somewhat at age 13, but reappear and ‘become more evident. at
age l7. - : ‘

To’ determ1ne the content areas where black students'
performance appears weakest, observe the d1str1but1on of 'selected

exerc1ses within the content areas at each range of performance. °

For example, at age 9, there: appear -to be problems in Biology,

Earth Sc1ence, ‘Process,”Methods and in Science and Self, as .

evidenced by the large percentages of exercises occurr1ng in the .
l0- 19% ‘and 20~29% categories. However, at. age. 13, fewer exercisés
- are‘in the’' 20—-29% category than at age 9, except in Earth Science
-and- Applled Science. . Alsc note at age 13 that. percentages of
" exercises where black. Students®" performance is only 0-9% below the
nation are larger than at age 9, ' g

At age l7¢ the converse is the case: fewer of the selected'
.-exercises appear in the the category of 0-9% below the nation and
more -of the ‘selected ‘exercises appear in the category.of 20-29%
below the nation. "Process Methods (64%), Phys1cal Science (62%),
-ntegrated Topics (57%) and Earth Science (53%) are examples of
content” areas where black students appear to experlence particular
,dlff1culty. A . _ . - ¢
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TABLE e Distribution of Selected Seience Exercises Across Categories of Blacks' Perfomance
- by Science (ontent, Agesg 13and 17

! /

Blology "Physical .Earth Integrated  Process/  Deglston  Persistent  Sclence  Applied  Tota)
Scfece  Sclence  Toples  Hethods  Kaking  Socletel  and Self  Sclence |

L . | |  Probless |
'age9total exercises X 0 ! ] L 16 0 b § b %
M N T S I W I B
1019 T R N PR S A SR |
Mowre - 4 0® A m - M 0 0 A& 4 8
W ' N S S ' N ' S S
L helbbleecs ¥ % 0 4@ 0 m.L6 4
Y , { 10 E I oW B 0 W
T 5 IR TR PR 0 i I TR
Mo noon o8 x84 Dy koM
mo B RN R S T S S SO A
A 11 tatal exercises B I | 51 % B L m
R B T ] 5o VRN N T TR
Cem o 3 7SN FENS TS I TR NPT SR I S
S mowe ¥ @ 8 & & B 8- B o2 8
N S ' S S SRS S S S B S
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MATHEMATICS AChIEVEMENT
d
Tables 6 through 8 present the results of the analy51s of th

mathematlcs dati. ‘Table 6 shows the comparison between. national
and black students’ performante on selected 1977-78 mathematics
exercises. We find that of the 386 exercises- -administered at age
-9, only 50%, or 193 exer:ises, meet the selectlon criterion. Of
. this . number, black students were 0=9% below. the nation on 47
. exercises, 10-19% below the nation on 113 exercises, 20~29% below
the, nation on 32 exercises, 30-39% below the nation on only 1
exercise and 40-49% below on none of the exercises. Notice that
- the numbers of exercises_on which blacks performed: below the
natlon are large in -the :10- l9% and 20-29% categories.
, Table 7 presents the dlstrlbutlon of the, Selected exerc1ses:
across the mathematics taxonomy by categories of. blacks'
performance. Agaln, for clarlty the four levels have been: combined
into two. Notice 'that at age 9, black students were 0-9% below the-
nation on 27% .of the Knowlédge and Skills exerclses and on only

- 16% of the Understanding.and Application ‘exercises. However, the

-percentages of Knowledge and Skills (17%). and Understanding and
Applications (18%) exercises occurring in- the 20%-or-more range of.
blacks' performance represent fewer than one-fifth ‘of  the totalf
.selected exercises. At age. 13,. the percentages of exercises in
" the - 20%-or- more-" :low category has ‘increased, w1th 46%: of these

,exerc1ses occurr.ng ‘at .the Knowledge and Skills level and 39% .

occurr1ng at the Understandlng and -Application. level. At" age 17,
we- note . that 49% of the Knowledge;and Skills exercises are those
- where blacks"performance was 20% or more below the nation, and
that 55% of the ‘Understanding and Appllcatlon exercises  also fit
this category of blacks"' performance. More problem exerc1ses
appear in the h1gher taxonomlc level. L .

Table 8" d1splays the d1str1butlon of the - selected exerc1ses‘
across ° the - mathematics content’ areas by categories of blacks":
performance. The md3thematics content areas are defined in Append1x
B. First notice the. "Total" column in Table 8. ‘The! oercentages of
selected exercises occurr1ng in ~the .0-9% 'range of . blacks's "
;performance decrease . as age increases. At- age 9, 24% of exercises
'appear in the 0-9% range; ac age 13, 18% of the. exercises, appear
in this range; and at age 17, only 14% of the exercises appear in~
‘the. " 0-9% range of blacks’ performance. ‘This pattern is an.
indication of increasing problems in mathemotlcs at each
successive age and was f1rst noted  in Table, 2. "
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TABLE 7. Distribution of the Selected Exercises Across Mathematics -
~-Taxonomy by Categories of B]acks' Performance, Ages 9, 13 and:17

Knowledge ~ Understanding - Total
‘ ) and Skills - and Application. :
Age 9 tgﬁgi exercises. 148 v 45 - <193 ‘
0-9% S : o 27% = 16% 245
10-19% : . 56 | 67 59
20% or more R VA - _18 17
TOTAL | e 100% . 100%* - 100% .
Age 13 total exercises . 223 114 33
'0-9% . | 17 .18 y 18
10-19% 37 4 .39
¢  20% or more ; ~46 39 -. 43
TOTAL - 100% 100% 100%
Age 17 total exercises 265 402.
0,9% . 14 15 14
-19% 37 30 S35
20% or more ] _ 55 - 51
CTOTAL L 1006 1006 100%

*Percentaass may not total 100% due to rounding.
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TABLE 8 D1str1but1on of Selected Exercises Across Mathematlcs Content Areas
by Taxonomy and (ategories of B]acks PerformanCe,,Ages9 13 and 17

Numbers& ~ . Variables &_ Geometry Measurement ~ Other. /' Total

—~ Mumeration Relationships  (Shape, .. .. 7 Toples . .
SRR o Siey oy | -
Portwn)/'-en o |
Ae § total exercises 9% 5 A m S ML 13
T mo M 1 S AN [
10-19% 58 80 Y R |} Gﬁi 8 . 59

17"

. — [T —

Mormre A N w10

oW o o0 w8/ o (oo 100
e 13 total exercises 152 %° 43 - & .
0% n B w9 8 . 18
1019 B3 5 25 R n

20% or more N ! R 43
o A 100 100 - 100% 1009 ,ﬂ§ 1006 1008
Age 17 total exercisess’ %181 19 61 30 - 1 402
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Next ohserve the 20%- -or- more category of blacks' performance
for each content ‘area .at each age. At age 9, for instance, the
percentages of selected exercises in this range of performance are
less than the percentages of selected exercises in the 10-19%
range. However, at age 13, ‘this pattern is reversed in all content

areas except Geometry and Other Topics where the larger

percentages occurred. in the 10-19% range. At age 17, the
percentages ‘of selected- exerc1ses in all content areas are greater
in the 20%-or-more-bélow-the-nation category than in the-10-19%

- range. This pattern is an indication of problems 'in all of the

mathematics content areas.hMoreover, the p; tern becomes
accentuated by age 17. : ' ‘ :

Table. 8 also allows us to see that Variables. and

Relationships and Measurement are major -sources of content'

. problems at ages 13 and 7. Among 17 black students, however,
problems are suggested in all the content areas.

Appendix C shows the d1str1butlon of selected exercises

across science and mathematlcs content areas by taxonomy and

categories of blacks' performance for ages 9, 13 and 17.

CONCLUSION

The purpose of this analysis has been to 1dent1fy some of the

broad characteristics of performance by black students at ages 9, .

13 and 17 "in science .and mathematics. As * the findings are
reviewed, one must keep in mind. that all statements reflect the

'analysis of data based on group performance rather than on

‘individual performance. These data in no way imply that
1nd1v1dua1 black students did not or could not respond correctly
to .any exercise cr sets of exerc1ses.

On tﬁg.basls of this exploratlon of exercises used 'in the

1976-77 stience assessment and the 1977-78 mathematlcs assessment,

clearer patterns of ©black " students' 'performance have Dbeen
1dent1£;ed. The difference between the pattern of performance in
science and mathematics is that the mathematics problems appear to

exist at' all age levels and become accentuated by age 17. . In. .

'science, there appears to be a smaller, overall gap in performance
. between blacks and the nation at age 9; moreover, the gap tends to
natrrow at age. 13, but widens not1ceably at age 17. .

These patterns of black students’ performance_were-suggested

in Tables 1 and 2. The results presented in Tables 3, 4 and 5

clarify which area§ present specific problems. For example, Table

3 indicates that there were 16 science exercises at age 17 where -

-~ black students' performance fell into the 30-39%-below-the-ndtion
category. Table 4 indicates that the Appldication and ASE taxonomic

levels appear to be s1tes of" major problems at age 9 and again at
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age 17. Table 5 .pinpoints particular content area- problems
suggested first in Table 1. For: example, although the data in

‘Table 1 suggested the problems in Process Methods, now mirrored in
Table 5, Table 1 did not present as clear a picture of problems

now seen 1in the Earth Science, Physical Sc1ence and Applied

Science content areas .at ages 13 and 17.

Tables 6, 7 and 8 also provide & sl1ghtly different v1ef of
the mathemat1cs data than that presented in Table 2..For example,
Table 6 indicates that there -are ’Jxerc1ses on which :/black
students'  performance fell . into the:w 30-39%-and
40-49%-below-the-nation . categories at” ages 13 and 17, although
national performance was 50% or better. Black students'
performance did not fall into the 40- 49% below-the -nation categbry -
in science at any age., . -

Table 7 suggests that ‘problems at all ages may be more grave
in the Understand1ng and Application levels than in the Knowledge
and Skills levels of the tdxonomy. However, at age 17, problems
may be of equal'strength across the taxonomy. - :

Table 8 1nd1cates specific mathematical content areas where
black students apparently experienced the greatest problems'

Variables and Relationships and Measurement at_ages 13 and 17 in.

part1cular, at age 17, across all content areas. Table 2, however,-
is perhaps the .better display for d1scern1ng that at age 13, black.
' youngsters exper1enced more . problems in .Skills/Measurement
exercises than in Knowledge/Measurement exercises, '~ Table 2
reflects a- somewhat different pr1mary analysis of the mathematlcs
data than that employed for the sc1ence data. , . s

~
-

"This analysis does not. provide any final answers about black
students' performance 1in science or mathematics. Instead, the
-application of the. exploratory method has 'resulted .in the
identification of several broad characteristics of performance
patterns among black students at ages 9, 13:-and 17. One of the
most ‘notable dutcomes of this explorat1on has been thle discovery
" that black .students' performance in science does not reflect the
. same pattern ‘as black students' performance,in mathematics. This

result has some Jmpl1cat1ons for those 1nterested in designing and
‘implementing intervention strategies.. In add1t1on, the results
"have also- revealed several content areas in both science and

mathenatics where black youngsters appear to experience consistent -

difficul'ty. This result may have .educational significance for
those engaged .in curriculum development. Fihally, the results of
this exploratory ‘analysis seem -o&argue for early interVention in
science and mathematics. for Lkla students. This does 'not mean, .
however, -that on-going remediation at the more advanced ages (13*
and 17) should be curtgiled. It. simply°® suggests that early
1ntervent1on should accompany later remediation act1v1t1es.
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Sevpral additional aspects of black students' performance’ .
should be investigated. PFor example, variations in performance ’
‘among black students could p1np01nt more precisely those students

o

most likely to benefit.] from intervention measures. Other
) categories, such as level of parental education, region of the
- country and community size, shculd be explored for thelr potential . v
.- effect on student performance. .
. ' n. . $ . . . ._ . ) PR '.‘;:‘" :
, .
.
. ; . &
o N T
. o
2 A
L4
i . ] ,'- “A )
, /
; / ;
/
. - //- -
] , - ) . . - ) “ (/
N . B A Ve P .
’ . l’i’ . . R . * . ) - ’/ P ° .
. . L LN ~ / . .
. . ) c 23 H 31 _/ . ' - N
. S ) ¢ B ’ A ‘ : e
“ . 7 -
“ 7/
/ L)

Aruitoxt provided by Eic:




. APPENDIX A
DEFINITIONS OF REPORTING GROUPS

"”i”National Assessment ' examines resultsffpr‘variéus groups of
people within the national population. These groups are defined as

“follows: -~

- Group Defihitions ;;C f
Sex
Reéults;are_reportéd'for males and females. )
Race’
Results are pfesented.for blacks, whites and Hispanos.
Region g S .

The_country.has,bgen divided into four regions: Northeast,
Southeast, Central and West. States .included in each region are
 shown on the following map. : o o ' . :
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Level of Parental Educatlon

. Three categories of parental -education levels are deflned by
Natlonal Assessment, based on students' reports. These categories
-comprise those whose parents did not .graduate from high school,"
those who have at least one parent who graduated’ from high_ school

~and ‘those who have at least one parent who . has had some
post-high- school educatlon.,- . , ' P

-

Type of Community _ _ ' : : L | T

Communities in this category are defined by an ocCupational
.profile of the area served by a school as well as by the size of
the communlty in which the school is located.

Advantaged urban. Students in th1s group attend schools in or
around cities with & population greater than 200, 000 where a: hlgh
proportion of the residents .are in profess1onal or managerlal
positions. : . ST . %

:’. i

N -

D1sadvantaged urban:. Students in, this group attend schools in
or around cities with a population greater than 2003000 where a ,
high - proportion of the residents are on welfare or are not
regularly employed. - :

hxtreme rural. Studentg in this group attend schools-in areas
with a -population under 10, 000 where most of the res1dents are
farmers or farm workers. . : o _ .

' . . A . . >

v .

o

Size of Community . o o I

Big cities...Students in this group attend schooldé within the \
city 1limits- of cities having a 1970 census population over

. Fringes around big citiesi - Students in this group attend

"schools within metropolitan areas (1970 U.S. 'Bureau of 'the Census-

v urbanized areas) served by cities hav1ng a populatlon greater than
+ 200,900 but outs1de the city limits o :

T -

Med1um cities. Students .n th1s group attend schools 1nn
‘cities having a population between 25,000 and 200, 000, not
classified in the frlnges—around big-cities. category.

2

-

Smaller places. Students in this group attend schools ,ini
‘communitlies having a.“population less than 25, 000, not class1f}ed'
in the fringes- around b1g cities category. : T T

”'aﬁt | , . - | :"lljb' 533 267' ..-.g b




Grade Level

Resultsdaré-categorize&'fdr'O—year—Olds in the 3rd oerFh
grade; l3-year-olds in the 7th or 8th grade; and l7-year-olds 1in
. ,the 10th, 1lth or 12th grade. ‘ ‘ .
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APPENDIX B

o MATHEMATICS CONTENT AREAS .

, Numbers - and numeration. These exercises deal with the ways
‘numbers are used, processed or written. . Knowledge and
understanding of numeration and number concepts are assessed as
whole numbers, fractions, decimals, integers, percents and order
relationships. Problem 'solving, .including both routine and-

‘nonroutine number problems,; is also included. Some exercises are
consumer problems that deal primarily with the uses of mathematlcs
.in commercial situations. This latter group is empha51zed more at
the l17-year-old level than at the two younger ages.

i Variakles and relatlonsh;ps. These exercises deal w1th facts,
- definitions  and - symbols of algebra; the use of variables in
equations and inequalities; the use of vdriables to represent
elements of a number system; fujictions and formulas; ‘coordinate’
systems; and exponent1al and trlgonometrlc functions. There are
very few eXercises in this category appropriate for 9-year-olds
and only a few topics are appropriate for l3-year-olds.- Many more
are approprlate at the l7~year -old level. L

Shape, size and p051tlonm Theae exerc‘ses measure ob]ectlves
related to school geometry. They con. >rn plane and solid shapes,
congruence, similarity, properties of triangles, properties of
quadrllaterals,'nc0nstruct10n sections of sclids, other basic
theorem$ and relationships, rotations.and symmetry.

Meamnement.-These exercises cover appropriate units;
equivalence relations; - instrument reading; length, weight,’
capacity, time and temperature; perimeter, area and volume;
~nonstandard units; and prec151on and interpolation.- Some of the

measurement exerc1ses requ1re the use of metric units.
t
: Other toplcs. The toplcs 1ncluded at all age levels are
probabil ity and statistics; graphs, tables and charts; and logic
(Mathematics Objectives, Second Assessment, 1978, pp. 18-19).
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~ APPENDIX C

DISTRIBUTION OF SELECTED EXERCISES ACROSS SCIENCE AND '
MATHEMATICS CONTENT AREAS BY TAXONOMY AND CATEGORIES
- . OF BLACKS' PERFORMANCE, AGES 9, 13 and. 17
. T T )
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Table C~1. Distribution of the Selected Fxercises Across Science. Taxonciﬁy by Categories

, - ' of Blacks' Performance; Ages 9, 12 and 17 _ - - ©

e, S ' o Science Taxonomy - L

sy ) . : - ] e ) Analysis, Syathesis
sategories of Black Performance . R Knowledge Comprehensgion . " Application and Evaluation
ge 9 - 96 selected exercises - © 4 or.21% . 12 or 63% 3 or 16% -0-
-8% 19 ‘ _ . .
.0-19% © 4l . © 9 or22% . 24 or 59% 7 8 or19% -0-
10-29% 36 _ - .5 or14% 18 or 50% " 10 or28% 3 or08%
wge 13 -~ 120 selected exercises L - _ . L '
}-9% 33 ) 4or 12% 18 or 55% 8 or 24% i 3or 09%
.0-19% - 58 . _, 7 or12% - 27 ord7% ;20 or'34% 4 or 7%
10-29% . 28 2 or 07% 11 or39% -, 11 or39% 4 or4dx
30% + 1 : ‘ . ' . ' ~ 1 or 100% ’

ige 17 - 170 seiected exercises o ' - . . s
1-9% a4 3 or 3% 13 or 54% 7. or 29% 1 or Q4% .= .

0-19% 59 : 6 bri0%. * 27 or46% 22 or 37% 4 oro7% L
10-25% 71 5 or 07% 28 or 39% - " 26 or37% .12 or 17%
30%+ 16 : 1 or 06% 1 or06% 12 or 75% % or 13%
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Aruitoxt provided by Eic:



‘4

1able C-2 Distribution of .96 Selected Exercises Across Sc1ence Content Areas
by Taxonomy and Categories of Blacks' Performance

0-0% - 4
10-19%- 9
20:29% - §

Comprefnslon
0-% - 17
10-19% - 24
20-29% - 18

Application
0-9% - 3 3
10-19% - 8
20-29% - 10

Analysis, Synthesis -

and Lvaluation
0-8%-0
10-19% - 0
720 W -

Totals

01%

Y

Age 9
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o | . 5 -
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‘4 1 { - - ' - B
2 1 2 - - - - - -
J 4 l - 2 1 - -
6 B ¥ - 3, 2 2 - ;L
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© - Table -4, Distributica of 170 Selected Exercises Across Science Content Areas. -
R by Taxonony andCategories of Blacks' Perfomance, Mell -
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Table ¢-5. Distribution of the Selected Ex'ercis {\Across Mathematics Taxonomy .

A

Sategorles of Black Performancé

Age-9, 193 Selected Exercises
“0-9% - 47

. 10-19% - 113
| 20-29% - 32
“30-39% - 1

\ge 13, 337 Selected Exercises
' 0-9% - 55

110-19%. - 132
20-29% - 115
*30-39% - 31

\ge 17, 402 Sclected Excrclses

0-9% -°58 ‘
10-19% - 139 '
20-29% - 136
30-39% - 63 ) ,
- 40-49% - 6 - ' .

by Categories of Blacks' Performqnce, Ages 9, 13 and 17

M_athemagcs Taxonomy

28 or 60%

46 or 41%
15 or 47%

19 or 32%

37 or 28%

31 or 27%
7 or ”3%

17 or 29%

35 or 25%

30 or 22%

15 or 24%
o ¢

Knowledge 4

12 or '26%

37 or 33% 10
. .9 or 28% 2

1 or 100%

20 ov 34% 9

45 or 34% 24

47 or 41% 23

J7° or 55% G

21 or 36%

63 or 45%

59 or 44%

20 or 32%

{5 or 83%

e Ayplication
= 3 or 06%
. s’

or'09% 20 or17%
Tor 06% - : 6 or :19%
0 ) 0
j( ________________
or 15% . 11 or 19%
or 18% 26 or 20% -.
or20% ' ' - 14 or 12%
or-03% "6 or 19%

11 or 19%
19 or 14%
26 or 19%

16 or 25%
0"



Table C-, Distribution of 193 Selected Exercises Across Mathematics Content Areas -
| -+ by Taxonany and Categories of Blacks' Perfomance, Age 9

Varlables & -

Relatlonships  (Shape, Size, Positlon) - Measurement

Geometry
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-------------------------------------------------------------

Nunﬁberg&
| Numeration
Knowledge
0-9%-20 SN
10-19% - 46 | 36
20-9%-15 15
30-39% - 0
Skills
0%%-1 3
10-19%-37 «. 12
20-29% -9 : 1
30-38% - 1 \ -
’Unde‘rsvtd'ndlngl | |
0-9%-4 1
10-19% - 10. EE
20-20% - 2 _ | 1
30-39%-0
| | <
Application o
0—9%-3 . - ‘ ,,‘,vv f_‘;'{;'f -

10-19% - 20 0 SN
. 90-29% - 6 s )
"96-30% -0 |
Totls .o ¢ . Yordgy

Y
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Table C~7, chtrlbutlon of 337 Selected Exercises Across Mathematlcs Conteut Areas °
by Taxonomy and Categorles of Blacks' Perfomance, Age 13

I

 Numbers & - , Varlables & Geqmetry : ~

o Numeration - Relatlonshlps - [hape, Slze, Position) ~ Measurement Other Topics
(nowledge ~+ | | | . | N |
)-9% - 19 on - Y :
10-19% - 37 - X | - 10 - 4 oo
20-29% - 31 | “ 18 - A 6 -
30-39%-7 . . T 1 , - 4 | ] -
Tttt Tt ot STTTTTITITTTrT T mmmmmm
0~9% - 20 o | | 2 | 1 2 -5
10-19% - 4 )| .8 | S 4 7
20-29% - 47 o2 o 10 2 7 7
30-39% - 17 , ¢ 5 . 6 &t
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0-%-9 A G - | |
10-19% - 24 Co 6 . " 6 | - 12
20-29% - 23 o %10 - - . 13
§0.39?§_1_-'. .......... R P AR
ggllcatlon | _ | o o -
0-9% - 11 / R .. . - - -8
10-19%-26 ° 8 | - L 1 - 17
20-29% - 14 | 5 - B I 9
30-39% - 6 : I - i | 1 2
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Table C-8. 01stribution of 402 Selected Exercises Across Mathematics Concenc Areas
by Taxonomy and Categories of Blacks Perfonnance / Age 17

---------------------------------------------

a

f

-

Geometry

Variables & Relationship__ (Shape. Size, Position)

Numbers a Numeration

Heasurement _ Other Topics

--------------------
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Understanding

00 - 9
10-19% - 22
20-29% - 21
30-39 -~ 12
40-49% - 1

Application

0-9% - 11

10-19% - 19
20-29% - 26
30-39% - 16

- TOTAS
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Aruitoxt provided by Eic:
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