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ACHIEVEMENT AND THE THREE R'S:

A SYNOPSIS OF NATiONAL ASSESSMENT FINDINGS

kY i » . 3

IN READING, WRITING AND MATHEMATICS

INTRODUCTION

Since: 1969, National ,Assessment has col%eqted

information about the levels' of educational achievement
across the ‘country and reported - its findings. The

educational attainments of 9-, 13-\ and 17-year-olds, as well

as s young adulfs, have been surweyed. Pata have been
T . \ 1y
collected ‘in 10 1learning areas:' ,art, career , and
\ . :
- A} - \
. oécupational development, citizensghip, literature,

mathematics, music, reading, science, ‘'social studies and

‘ e s o : . \ S . R -
writing. Different learning areas are periodically
. ‘ . i ' y 4 -\‘ . ‘
{gassessed in order to measure possible changes 1in
o J.-,; : . . N \\" - - ‘ . .
’egucational achievement. '~ ‘Since . 1989, National Assessment

has interviewed and tested more than one million young
Americans.-

" BEach learning assessment 'is the product of a consensus

process; which is the result of several years of work by a — .

great many. educators, scholars and lay~pérsons'from all over
iy ' P : ] ,

the nation. ’ﬁﬁitially,' these péople design objectives fir @.

the subject area, proposing general Agoals they feel

Americans should be achieving in their education. After
’ : S R b

careful reviews, these objectives are‘*-given to groups of -




S

.

e$ercise‘(item3 writers, who create measurement instruments
appropriate for the objectives.

After” the items ‘have been extensively reviewed and
fieid tested, they are administeri;/to probability samples.
"Respondents who make up tﬁeéé‘fjjﬁ}es"arﬁﬁggigéféain such a

way that the, results of their sessment can be generalized

~'to an.entire national ;;shlation. "That is, on the basis of
~ : '
the performance 'Qf.’aboutﬁ@,SOO 9-year-olds on a given
_exercise, . estimates are made of the’ performance of all

9~year-olds in 'the cbuntry. The performance ?f a number of

» population subgrdups is also estimated, for eiémple, region

a

ofﬁthe country, sex, race, type of éommunity'and level of

parental education.

eWheh assessment data have been collected, scored ‘and

analyzed, National Assessment publishe:s reports = to
disseminate the results ind findings as widely asApossible.

Not all of the items used in an assessment are released for

publication. Because NAEP will administer some of the same'

exérciseé in the future té determine whether the performance
levels of Americans have ' increased, remained stable or
decreased, it 1is éssential that they not be released in

order to preserve the integrity of the study.
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Overview

Although young readefs in America appear to have the
Basics well ‘in hand, £here is growing concernfon thé part of
.educators and researcher; because our students are declining
in their performance on tasks that involve higher-order
"skills. .Mixed " results were 6btained_in the mpst recent
reading%literature asseéémentf on the positive side, overall
reading pe;formance is stable or improving for the decade.
On the negative side, on. inferential items, which require

more cognitiVe processing on the part of the reader,

a Q.‘ v

perfbfmance is declining‘fdr our 17-year-olds and showiﬂg no
gain for 13-year-olds. Fﬁfthermore, w%pﬁ ésked to respond
.kin writing to a variety of reading _passages, students
v'performed at a startingly lowvilevel on taské» involving
analyzihg 5r generalizing skills. While able -to make
judgments about a piece of ‘writing, students showed very
little evidencefvtof' being able ito ﬁo§¢ nbgyond; some
superficiai eValuative s£a£¢ment to support or defend their
view. | | |
Of additional concerh are the findings that soﬁe of- the
traditionally advantaged groﬁps (thoée whose parents have
bdst-hiéh school education, . those atteﬂdiﬁél school in

advantaged-urban areas, and those in the highest achievement

levels) actually showed the largest declines (or smallest




gains) in performance. . This is offset, to some extent, . by
findings'that other groups traditionaliy below the national
performance level (biacks, students attending school in
disadvanﬁaged urban areas, students in the southeast and

students whose parents have not graduated from high school)

are closinghthef performance gap between themselves and the

nation.
Comprehending
. The items used to -measure changes in reading

'pérformance over the decade frorm 1970-80-are items developed
"during the 1late 1960s. These were first assessed in the
1970-=71 'school year, measured again during 1974-75 and
reassesséd during 1979-80. :The éame items were psed-for all
three assessments to allow cémparisonsbto be made .across
time. In addition,‘results were analyzed f9r three‘subsets
6f item types -- literal compréﬁenéion (the' ability “to
locate or remember the exact meaning of a word, ' sentence or
pafagraph), inferential ‘comprehension (gleaning from a
paééage ‘some idea that is not stated explicitly) and
reference skills (using special skills such aé ‘locating a
résource and grganizing and _ intérpreting resource
information).

‘At age 9‘£he bverall pefformance gains are the largest

. LT Yy

ever reported by NAEP for ‘ény learning area. As reflected

in Table 1 mean pefformance gains were posted on all three




subsets of items, with the largest gains occurring in the

[

latter half of the deéade.ﬁ>

- TABLE 1

¢

NATIONAL MEAN CHANGES IN PERCENTAGES OF CORRECT
' RESPONSES FOR 9-~YEAR-OLDS ACROSS
THREE READING ASSESSMENTS

- 1971-75  1975-80  1971-80

All Reading Items . 1.3%%* 2,6%*% 3.9%%*
Literal Comprehension Items 1.0 2.8%* 3.9%
Inferential Comprehension Items 0:9 2.5% 3.5%*
Reference Skills Items 2.3*.  2.6*%* 4.8%
k*) = Signifiéant change; figures may not total due to

rounding differences. .

For all reading items, the gain for the decade was 3.9

percentage points with gains of 3.9, 3.5 and 4.8 for the
literal comprehension, inferential comprehension and
reference skills items, respectively. Clearly,; 9-year-olds

< ‘
at the end of the decade were performing at a higher level

-

Table 2 contains the results for 13-year-olds: These
are considerably different from those at age 9. There is
relative stability in the performahce of 13-year-olds

\ -5 -

than were their counterparts at the beginning of the decade.

[
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oVerall, with essentially no Changeb across the decade,

°

except for a small, but signifiéant gain on the literal

comprehension items at the end of the nine—Yeaf period.

TABLE 2

NATIONAL MEAN CHANGES IN PERCENTAGES OF
CORRECT RESPONSES FOR 13-YEAR-OLDS
ACROSS THREE READING ASSESSMENTS

-

~ -

. 1970-74  1974-79  1970-79
All Reading Items ' ~0.1% 0.9%- 0.8%
;iteral Comprehension Itgms 0.7 0.9 1.6%*
Infefentigl Comprehension Items -0.8 0.2 - -0.6
Refergnce Skills Items »—1.7* ‘ 2.6* 0.9
(*5 = Significant change: figures may not total due to

rounding differences.

The results for l17-year-olds still attending school,
presented in Table 3, reflect a different picture‘than that
for the 9-year-olds andi l3—yéar—olds. Again, for overall
reading performahce, there is no significant change for the
decade. However, '~ the mean percentages »of change on éﬁe

subsets of items reveal that performance on

critical-thinking skills may not have kept pace with other




kinds of reading skills. The 2.1 percent decline in

-

- performance on inferential comprehension items may be cause

ke -
'S

for concern.

TABLE 3

NATIONAL MEAN CHANGES' IN PERCENTAGES OFiCORRECT
RESPONSES FOR IN-SCHOOL 17-YEAR OLDS
ACROSS THREE READING ASSESSMENTS

1871-75 1975-80 1971-80

All Reading Items ~ 0.0%  -0.8% -0.7%
Literal Compﬁehensioﬁ Items 0.5 -0.7 - -0.2
E . .
Inferential Comprehension Items =-0.9 -1.2 -2.1%*
Reference Skills Items 0.6 0.2 0.8
el g ;
. \ .
(*) =. Significant!change; figures may not total due to

rounding differences.
\

I3

" As results at all three ages demonstrate, the basic

reading skills are ' stable or improving; = it is the

higher-level critical)thinking skills among teenage students
that give most cause for concern to educators.
As the results in Table 4 indicate, the performance

changes for the decade observed across the three ages are

not distributed uniformly across reporting subgroups.




TABLE 4

o

GROUP MEAN CHANGES IN READING PERFORMANCE
ACROSS THREE READING ASSESSMENTS
R FOR THREE AGES

- ~AGE 9 AGE 13 AGE 17

1971-80, 1970-79 1971-80
Northeast 4.1* - -0.5% -2.4%
Southeast et \ 7.5% 2.6 1.7
Central ) 2.2% 0.8 -1.0
West 3.4%* 0.4 -0.1
Black 9.9% 4,2% 0.5
White 2.8% 0.0 -0.7
Male 4.4% 1.1 -0.3
Female 3.5% 0.3 -1.0
Not Graduated High School 4.0%* _ 0.2 -1.3
Graduated High School 2.4% -0.9 -2.6%*
Post High School l1.4% -1.0, -1.7%

!

Rural 6.0%* 1.8 -1.1
Disadvantaged Urban 5.2% 3.6 -1.4
Advantaged Urban 1.6 0.8 ~2.2
(*) = significant change in performaﬁce between assessments

Black students posted the largest gain at aée é, the
ggil‘significant gain at age 13 and nafrowed the gap between
themselver and the nation slightly at age 17. Gains for
9-year-old blacks were highest in the southeast and central

regions, 12.7 and 9.7 percent, respectively, although this

o]

EAt




trend was less evident at ages 13 and 17. Males at all
three ages were perférming closer to the level of females at

Ly

the close of the decade. Students attending school- in
diéadvantaged-urban and extreme~rural areas gained at age 9,
while per formance of Tétudents attending school in‘
advantaged-urban areas remained stable. At ages 13 and 17,
the disadvantaged-urban groups .narrowed the gap somewhat .
between themselves and the nation. Students who repcrted
that neither parent had graduated from high school also
gained more (or declined less) than students whose barents
had higher education levels.

For the 1979-80 reading/literature assessment‘NAEP usgd

a new background variable, labelled achievement class level,

that partitioned the national sample inte four performance

ranges, from low to high achievers. AlT of NAEP's
traditional reporting groups are represented in each
achievement class level. The inclusion of this new variable

provides an additional means for examining the %oci of any
observed changes. As the results in Table 5 indicate, gains
and losses are not distributed equally across the various
achievement classes. At age 9, the figures demonstrate
guite clearly tﬁat the major contribution to the overal.
per formance gains fof the nation occurred for the two lowest
achievement classes with no significant change taking place
This same pattern

for the highest "achievement classes.

appears in the results for 13-year-olds with the noticeable

I
P~ O
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the highest achievement gr,f}. For the 17-year-olds, the

lowest-three aﬁ?}évémeht groups had felatively stable oL

per formance acroséhihe decade, but aéain, the Highest ’ g
achievdment gr;pp posted a significant decline.! " )
A . | ' | :
' B " TABLE 5 : - -
f o , . | R
NATIONAL AND /hOyE MEAN CHANGES IN PERCENTAGES OF BRI

CORRECT RESPONSES TO ALL READING ITEMS ACROSS
THREE AGE GROUPS BETWEEN 1970-71 .AND 1979-80,
FOR FOUR ACHIEVEMENT CLASS LEVELS

s

3
//a/fj : Achieve- Achieve- Achieve- Achieve= ®
: g ,ment ment ) ment ment
" Class 1 Cldss 2 Class 3 Class 4°
National (Lowest) * (Highest)
— P P 1) . ~ . ; '\‘.
i <.
Age 9 3.9%* ° g.8% - 4.0% 2.0 0.8
{ 13 . 0.8 3.6% 2.2% ~0.2 —2.4%

: ©17**  -0.7 1.2 ~0.2 - -1.5 -2.3%~
(*). = Significant ¢hange; = figures may not total due to
roundlng dlfferences

) (**) = 17-year-old data reported in this table is for
17-year-olds in-school. 5
Not only did the lowest achieving groups evidence the ©
largest relative gains, but the composition of the lowest

achievement classes (and the highest) .has also changed over

the three assessment periods. There has been a steady




increase in the ‘proportion ef southeastern‘students. and
black students within the highest achievement class. At age
9,  for ‘example, °~ blacks gained from 5.8 ‘ percent
representation in ;971 to 10.4 percent in 1980; the
Southeast gained 6 percentage points -- from 18.6 percent in
1971 to 24.6 percent in 1980.

In contrast, the repr»sentation of the advantaged-urban

‘group in the top achievement class declined by more than 5

percent; At age 13, .these proportional changes are less
dramatic. Black student representatiori remained .stable,
while students in the southeast gained 3.9 percent. Among
l7~year—olds, the representation of black students in the

hlghest quartile actually declined by 1.8 percentage p01nts,
but Southeaeterneps gained by 2.5 percent. As these
achievement class results show, the prlmary gains in reading
lberformance occurred among the lowest achievers, and among
some groups whose performance has traditionally been below
the national level.

In addition to the reéading change items already

discussed, many new items were developed for use - in the

1.979-80 sdrvey. These new . baseline items were designed to

assess four major areas: 1) values reading and literature,
-Q : ) .

2) comprehends wr#dtten works, 3) responds to written works, .~

-

and 4) applies study skills in reading. . e
: ’ . ’
. The comprehending objective deals with underétanding
“the’ neaning of written materials . with méaning being
- 11 -
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described in terms of propositions. " The underlying
i ' '
theoretical construct treats reading as ~an interactive

-

process .that reqdires an active ‘involvement on the part'of
. 1 s

| AR . .
the reader. - Comprehension’ is the foundation upon which the
i . .

|
other objectives are predicated.

\
For 9—yeareogds, there were 130 of  these new
: V- .
" comprehending items, administered, 156 new items at age 13
o ' : .
and 122 at age 17. ElAt age 9, the mean percent correct was

. : \ - .
58 percent, while at age 13 the mean was 74 percent and at
: \ - : .

age 17 it was 79 percépt. -The sets of items were different .
, ° .

across thHe three ages, and the items selected for the

9-year-olds proved-to bé\more' difficult than.those used for
the teenagers. 1
Comprehension items ‘@re separated into four arbitrary

subcategories: words (measuring skill in understaﬁding word
\

meanings), lexical relétionships (understanding the
relationships among actors, actions and. recipients of
action), * propositional rélat;onships (understanding the

implied reiationships between two or ‘more propositions

within a focused‘part of the text) and textual relationships

(understénding relationships’ that are established across

more than one paragraph). Because the same item sets were

not used-.for all three ages, meaningful comparisons can not -

 be made across the three age groups. - Within the three age
‘ groupé)'hbwever, item types can be compared for similarities

or differences. ' For example, as the figures in Table 6




reflect, the word meaning items proved to be the most
difficult for all three ages.
TABLE 6

MEAN PERCENTAGES CORRECT FOR FOUR TYPES OF
COMPREHENDING ITEMS FOR THREE AGE GROUPS

All , . .
Compre- . Proposi-
) hension Lexical tional Textual Words
Age 9 Mean Percent 58.2 68.8 58.7 54.3 46.5
Number of Items (130) (28)  (49) (40) (13)
'Age 13 Mean Percent 74.0  79.2 76.0  70.5  69.1
Number of items (156) (31) (54)  (50) (21)
Age 17 Mean Percent 79.1 83.8 82.5 75.9  75.9
'~ Number of Items (122) ©(22) (33) (50) (17)
Next, from lowest to highest percentages correct, are

the textual, propositional and lexical categories. Although
the differences between and among items ytyﬁes are not-
significant in all cases, the pattern is virtually identical

v

- for the three age groups.

study Skills

‘Patterns bf.perfdrmaﬁce on the subsets.of change”%pems
designated as refefence.skills énd on baseiiné:itémé in the
category labelled study skills were similar in most reSpeéts
to perforﬁance on comprehending 'itemél | Fér the change
items, ‘ performanée.means on refefencé -skills itemsv were

higher at the end of the decade for 9-year-olds and stable




The performance patterns on baseline
N

teenagers.

forfthe
us' reporting . groups also closelyfparalleledfvthbse for

"skills items . across the age groups and amony the

/
_study
Q@éio
b
wbémprehension.'_ In Table 7 are displayed the r.ational means
for study skills items across the three ages.
f:e‘ ‘ .
P TABLE 7
! MEAN PERCENTAGES CORRECT FOR THREE TYPES OF STODY  ~
H SKILL ITEMS FOR THREE AGEgGROUPS
f ' . : . '
f ; All . * Library . '
H | Study Book and Charts
§ ' / Skills Parts Reference and ,
f ) [ Materials Graphs
i Age 9 Mean Percent | 64.4  57.6 64.8 67.7
/ Number of‘items/ (53)* (10) (29) . (11)
/ Age 13 Mean Percent | '67.2 64.8  68.0  69.0°
‘ i Number of Items: (69)* (19) (25) - (22)
v ¥ . . "': , ‘ . i
ng %;  Age 17 Mean Percent| 78.8 . 77.0  78.6 - '80.7
\g%Lﬁ. » .+ Number of Ite7s (68)* (19) (24) w (22)
Voo C o o '
) (*) Note: . The total study skills pool included three items
at ‘each age that 'were not classified into these three
o subcategories., . . - '
.~ 14 -




Responding to Written Works

o

)

The results  on open-ended responding tasks yielded a

0

gloomy icture of students' performance when asked to
p1 :

L

'three'opeh—ended items assessed at age 9, ' the mean percent

of acceptable responses was 9.7 pe;cenﬁ.' For age 13- (13-
open-ended items), " the mean pefformance was 47.8 percent.
At age 17, the mean peréent acceptable on a set of 16

6pen—ended items was 42.4 percent.

| ‘At ail ages, the mean percentaéeslco;fect .weré mucﬁ
higher on. multiple-choice items that ésséssed‘ awéreness of
literéry'téchniques and devices used in the same reading

passages ~- 64.1 percent correct at age 9 (3 items), 8l.1

percent (20 items) at age 13 and 87.4 percent (20.items) for

17-year-olds. These;fesults proﬁide a clear indication-that
students‘are'able to identify metaphors, hype%boie; similes

and puns when giveanPecific examples and directions in

multiple-choice format. It ié~jwheniaskéd "to explain or

defend in writing a~ judgmeht'or pqint of view about a
passage that students dOvdramaticaliy less well.
Fhrtherﬁoné; Qifhin“the“differénﬁa éypgs\of responding

i

items theréwis a great amount of Variability>iq pérfbrmanqe

levels depending ubon the nature of‘the task_reQuired. For -

i

‘example, .12-16 pefcenﬁ of 9—year—olds%gave_adequate written

1 " . .
responses to items asking for an inference or expression of
o a b : !

feeling,: but ‘omly .two percént gave adequate responses to “an

1

EE S -

o T e

respond in writing to a variety of reading passages. On. the

K]




item that required an evaiuation with supporting'évidenée
from the passage. - The'adequate'performance scorés of the
13-y;ar—olds ranged from 21 percent oﬂ an: inférencing item
to 62 befcent on one requiriﬁg an expreSsioh of feelings or

emotion. However, - for the evaluation tasks that required

supporting evidence, . the acceptable responée pergentages

ranged from 4-11 percent. The pattern was essentially

on an emotional responding item, aqcepgableﬁxrespOnse
péréentages ranged ffom 38;58 peféent. On items requiring
) analysis‘ of‘themez the adequate response percentages were
5~10 bercehp, ‘and on ’fthé evaluating tasks requiring

supportiﬁg evidence the range was 4-21 percent. Ciearlyﬁ

)
3

- the extent to which students are asked to support or defend

their views produces a marked change in the proportion of
students producing acceptable written responsés. These low

~ . . . . . B ‘ ’ ,‘:&" :;:\
perceﬁtages'on open-ended items are in sharp cqntrast to the"

- =

much higher percentageSvobservedWan ‘the multiplé-choice
iteméw

3

--Habité,“Attitudes and Experiences

discussed is the general category of items that pértain to

reading hébits," attitudes and .experiences associated with
réading» comprehension, . study skills and- responding to
written worié: - .Although the amount of time spent watching

same at age 17. On mood or character inferencing tasks and >~

e

4

The -final aspect  of the 1979-1980 assessment £o'vbe  ,
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TV declinés as age increases, .performance means are related
to'amounts.of TV Viewing iﬁ different ways for the three age
groups. For age 9, the highest.mean perfdrmance occurs
among respéndents who repoft watching TV three to fodf ﬁours
daily (about 25 percent). At age. 13, as the amount of TV
vquing declines, £his shifts downward so that only studeﬁ£s
watching 'TV two hours ' or less perform above the. nation
(about 51 percent). At age 17, with 69 percent .6f the
students watching TV Jess than three hours daily, the groupl
>~reporting' the least daily TV Qiewing_ performed- at £hé
highést‘leyel.

Teenagers weré also asked about time spent on homgwotk\
the ppeceding day. At.age 13, the groups performing above

the nation were those who spent less than two hours doing

their homework, . while at age 17, those who spent more han .

two hours on homework were five percentage points_aboxe the

¥

mean, compared with three percent,and one percent above the .

nation, respectively, for those reporting one to two hours,
or less than énejﬁburlofvhomework._ K
Self—pefceptidn as a‘rééde; édcufatélyfrefiects reading'
performénqeldifferehéés,' Rgaders,rating‘thémsélves as "Very"
.good" performgd abové the hation ét_all-ages,‘ Whilé Tgood”
andiapobr" readers were below the mean. Oniy thosé readers
who enjoy feading "sdmewha£" wére above the national mean
for 9—yeaf—olds; but for 13-year-olds -=d l7—ygar—olds} onl&
thosé-WWho report enjo§ing reading ‘“very muéh" per formed

a

Ak,

u
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n
-

~above the nation. ' More than 95 percent of students at gil

i

three ages viewed reading as '"very important'. ‘
i ) When. asked ”about preferences in reading materials,
students reporting .either a preference for ‘fictién or an
~equal liking of fiction and nonfictionlperférmed above the .
*. mean at a11' three ages. Readerslﬁreferring ndnfiction
materials wére below the mean. Preferenceé in reading

materials also varied with the‘sex of the reader with males

generally . preferring nonfiction and females tending . . to
. : i ; : v

prefer fiction.
Most st@dents Value'ﬁeading for a varietx ofvpurposeé.
Inférést ievels declined slightly across thé three ages, but
4older students tended fo Qalue’feading.fof personalmgrbwth
and knowledge mpre‘highly thén did.younger students.‘r In
éumméfy,:‘readers wifh posi£ive attitudzs and'ValueS‘towafd- ‘ 4
- reading tended td-ﬁerfofm better than £he’nati6n.
All of the reading/literature results diécussed. thus
far 'Thave one finding in qommqn; as items'require mofe
critical thinking skills, Iperformance levels tended to ‘_ i
decline, éVenAamong theiéfoups ‘thatvuéually are considered
to be advantéged. The baéics‘seem to‘bg available to most
yspudents, bﬁt‘higher—levei reading and respohding skills are

K4

not in evidence for a large proportion of students . at all

« ages.
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THE NATIONAL ASSESSMENT GF MATHEMATICS

Overview

<

National Assessment has conducted +wo mathematics

» -

assessments and is collecting data for a third assessment in
the 1981-82 school year. Data for the first mathematics
assessment were collected in ‘the 1972-73 school year:; the
second assessment was conducted five: years later, \ in

1977-78. - The objectives for the second 'mathematies’

- i - . S—

e iE : assessment were organized as a content by cognitive-process

matrix. The cognitive~process dimension of the second’
: % .

<
’

assessment objectives became the framework used in reporting

changes in achievement between the assessmentg as well as

~

the status of overall mathematics achievement/ﬁn 1977-78. A
| : . : ; ‘
unique feature of the second mathematics asSessment - is the
. i T _ ‘ 7
fact that at each of the ages there w7s one assessment

booklet - that requiredl the use of aﬁ €lectronic hand
calculator. . . ' //

Durlng the latter part of the decade of the 1970s, many

maLhematlcs currlculum materlals reflected pressures of the

4

_"back to the bas1cs‘ movement by including many pages of
ccmputation drill and practicerexercises; In addition{ much .
‘of the notation and language bopuigrly believed to represent
the so called "new mathemétics", éwas deleted ,froh many cof
the new curricuium materials. Theéadvent of the inexpensive

©

ele *tronic Thand ca;culator_ was éerceived as having the

potential to radically change mathematics education.

£
S
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In the secoﬁd mathematics assessment, National

Assessménf included 55 items &t age 9, 77 items at age'13

and 102 items at age 17 that had also been administered in

. ~ the 1972—73 mathematics assessment. On the basis of these

exercises, i, National Assessment estimated changes  ih

mathematics achiévément. between l§72-73 and . 1977-78.

Changes were estimated'for £he nation at each age.and for a

'number of population subgroups. Data were aggregated aéross

all exefcises ‘ %t an - age ‘as .well as by the Basic
cognitive—process“qategories,'

‘At. age 9, there was a  slight overall decline in

\ ey

‘mathematics per formance of about 1.3 percept. At age 13 the
decline;in achievemeﬁt Was abou£ 2 peréent land‘at age 17
there was a deéline between 1973 and 1978 of about 3.6
pércent.. While these overall declines in mathematics
- ) performancé are not. largef- they may be cause for concern.
Change results for the four cognitive~process levels are

f+ discussed below. . Changes in mathematics performance are

displayed in Tables 8a-8c.

’

’
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Table 8a

Age 9 ~- Mean Change in Mathematics Performance

Nation

Norcheast
Cencral
West
Southeast -

Male
Female

Whice
Hispanic
3lack

Post high school
Graduated high school
Not graduated high school

Advancaged urban
Disadvantaged urban
Extreme rural

Fringes around big cities
Big cities

Medium cities

Small places

Jrd grade
4ch grade

Nation

Norcheast
Cencral
Wast
Southeast

Male
Female

Whice
Hispanic
Black

Post high school
Graduated high school
Not graduated high schocl

~ Advancaged urban -

Disadvantaged urban
Extreme rural ~

Fringes around big cities
Big cities

Medium cicies

Small places

3rd grade
ath grade..

Correct

Lorrace

“=1.00

From l_'973r-78

All Exercises
(55 Exercises)
Mean Scandard Mean
Change Error Change in
in . . Difference
Percent From the

Skills
(2] Exercises)
Mean Standard Mean
Charige _Error Change in
in . Difference
Parcent From the

-0.39 .

-0.34 6.05

~-1.07 -0.68

=-2.24 ~1.85
2,59* 2.98*

-0.65 .7 ~0.26
-0.13 . . . 0.26

. -0.61
1.46 . 1.85
3.02% . © 3.4l

-1.38
~0.50
~-1l.11

~0.99
-0711
«0.72

1.12 1.51
0.86 . 1.25
-1.87 =-1.48
-1.08 ~0.69
-1.14 -0.75
-1.,35 ~0.96
0.44 0.83

0.45 0.84
-0.59 -0.20

Nation

_Nation

Standard

_Error

Standard

_Error

Mean
Change
in
Percent

Correct
~Qrrect

~0.78

1.87
0.36
-3.39
~=1.47

~0.26
-1.29

=1.45

S 115

3,39*

-0.72
-2.08
-2.22

-1.60
2.69
-1.62

0.71
~1.69
~0.52
-0.73

-0.07
=0.77

Hean
Change
in
Percent

Correct

=0.58

-1.08

-1.56

-1.80
2.82%

-1.04
-0.10

=1.54
2.54
4.4l

-2.15
-0.08
-G.80

1.72
2.14
<3.22

-0.65
0.10 -
~2.58
=~0.54

0.69
-0.82

. 2. e .
*Indicqres mean percentages significantly different from the narion at the .05 ilaevel

- 21

Knowledge
{17 Exercises)
Standard . Mean
Error Change in
Difference
From the
__Nacion

0.84

1.13
1.54
©2.02
1.31

0.93
0.96

Computation
(12 Exercises)
Standard R Mean
_Error ‘Chln;e in
Pifferancu
_ From the
i Nacion
i

\

4

lo.50

-0.98

-1.22
..l.o..

\
-0l46
o%«a

}
-0, 96%
3.12
4,99

Scandard

~Error

.

Standard

Error

1

v

1.17 |
1.37
1.41
1.30

0.42
0.42

0.39
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Table 8a (Continued) ’ ' ¢
Age 9 -- Mean Change in Mathematics Performance \\__
From 1973-78 v
- . “‘.,
‘\
A\ \‘
!
; |
/,"?/ % 1
7 |
\i I
Ly
Applicacions -
(9 Exercises). -
Mean Standard Maan Standard
Changs Error Changs in Error
in Difference
Percent _ From the
Correct : . Nation
Nation  =5.90% 0.96
Norcheaec -5.26% 1.4 " 0.64 1.53
Cencral. -5.53* 1.73 0.37 1.47
Weac -8.36% 1.78 2,46 1.61
Southaeast -3.61 2.14 ;.29 1.88
Mals , -5,90% 1.14 0.00 Q.59 - .
Female -5.90% 113 . 0.00 0.60
ice -6.92% 1.02 -l.0z2® 0.2 .
ispanic «3.69 2.60 2.21 . 2.66
Black 0.19 1.54 6.09% 1.55 .
e -9 .
Post high school -6,11% 1.31 ., =0.21 0.84
. Graduatad high school ‘ -8.37*  1.42 =2.47% 1.17
Not gradusated high school -8,45% 1.89 -2.55 1.85
Advancaged ucban <5.97% > 2,48 - -0.07 2.48
Disadvantaged urban - 2.40 2.91 4.30% 2.92 ' .
Extrema rutal -2.52 2.60 3.38 2.60
.Fringes around big citiase ~6,36% 2.07 ~0.46 1.93
Rig cities . -4 T5% 1.86 - 1.15 1.74
Medium citiss ~7.17% 2.59 ~-1.27 2,48
Small places ° -5.62% 1.57 0.28 ©ob.22
- 3rd grade \ -3.74% 1.39 2.16 1.18
4th grade o . -6.57*  1.03 -0.67 0.48

+Indicates mean percentages significantly different from the nation at
' - the .05 level.

O
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\ Age 13 == Mean Change in Mathematics

Nacion - .

Norzheasc -
Cencral
Wese
Southeast

Male
Female

Whice
Hispanic
Black

Post high school
Graduated high school
Not graduaced high school

Advancaged urban
Oisadvantaged urban
Extrema rural

Fringes around big cities
Big cicies

Medium cicies

Soall places

7th grade
8ch grade

&ncion

glorckns'
ancral

dast
Pu:hcaac

Male
Fomule
Whice 0

dispanic.
3lack

Poat high ichool .
Graduaced High school ~ %\
hiah,achoo;\\

3ig zicies
Medium cicies
Small places

ich zradae

8ch grade
L4

Mean

Change

in
Prrcant
Correcc

-2.04%
¢

-1.60
-2,12
-1.41
~2.58

’
~-1.79
~2.314%

~2.364
-2.98
0.57

=2.54%
-2.56%

T 2,53

~4,23%
.1.97
-4.80

=0,47

-1.89
3.17

«3,37%

©=0,77 -

~2,40%

Maan
Change
{n
Parcent

Correct

=2,42%

-1.67

T =3.17

~0.,42
-31.87

-2,01
-2.82*

-2,874
«2.,44
0.71

=3,24%
~3.0L*
“2.77*

-5.29%
1.92
4,18

«0,61
~3.39
4,13

-],}9@

-0.35
23011

Table 8b

From 1972<77

All Exercises
(77 Exsrcises)

Standard . Mean Scandard

Error Change in Error

Difference

From the

Nacion
» 0,98 -
1.84 B, 44 1.58,

1,98 [-*’fzg.ca 1.60
1.76 4 ! 0,63 1.58
1.96]{ -0.54 1,83

A2
0.97 0.25 0.30
1.07 -0.27 0.31
0.84 -0.32 0.50
1.50 -0.94 1.59
1.19 .61 1.35
0.91 -0.50 0.50
0.95 -0.52 0.56
1.07 -0.49 © . 0,97
1.08 ~2.19 1.30
2.67 4,01 2.66
2,65 -2.76 2.52
1.64 1.57 1.39
1.91 0.15 .76
3.26 5.21 3,06
1.48 -1.33 T 1,16
1.12 1.27 0.77
0.9%4 -0.36 0.36

Skills
(37 Sxercises)

Standard | = Meaan Scandard
Zryor © Change {n ' _Error
* Difference

From the
Netion

1,11

.90 0.75 1.69
2,15 . ~0.7% 1.77
2,21 ¢ 2.00 1.93
2.29 ~1,45 2.09

*1,16 0.41 0.39
1.20 ~ =-0,40 0.39
0.99 ~0.45 0.54
1,92 -0.02 2,00
1,38 3.13* 1.50
1.08 -0.32 0.54
1.99 -0.59 0.67
1,25 -0,35 1.0t
1.41 -2.,87 : 1.59
2.87 , 6,36 2.84
2.57 . =1.73 2,51
1.93 1.82 1.560
2.15 -0.97 1.95
3.73 6.35 - 3.49
1.59. -1.34 1.29
1.2 “ 2.07% 0.86
1.08 -0.69 0.4

Performance
Knowledge
) (16 Exercises)
“ Mean Scandard Mean
Change Error Change {n
in Difference
Percent From the
Lorrect __Nacion
-0.27 .99
T -0.27 2,18 0.00
‘0,22 ' 2,00 0.99 -
51.56 1.59 -1.29
70,49 1.76 0.76
0.57° 0.84
-1.15 -0.88
0,47 -0.20
-2,74; =-2.47
2.38, 2.65
-0.66 -0,39
-0,30 -0,03
-1.62 -1,35
~2,65 -2.38
4,96 5.23
=477 -, 5¢° ~
1,02 1.29 =
1.02 1.29
4,31 4,58
-1,65 1.52 -1.38
0,02 1.37 0.29
-0.12 0.93 . 0,15
Compuctation
(17 Zxercises)
Mean Standard M=an
Change Srror Change {(n
in Difference
Percent . From the
Corract Nacion
<2,78* 1.18
'
-1.82 1.39 . 0.96
-3.92 2.23 ~1.14
-0.33 2.2 2,45
4,35 2.67 -1.57
-2,89% 1,24 - 0,09
~2.85% 1,25 ~0.07
=3.,17% 1.02 -0.39
~&, 04 2,39 -1.26
0.30 1,66 3.08
3,77% 1,07 ~3,99
«3,59* 1.20 -0.81
=2.51 1.566 0.27
~3.91% 1.56 ~1,13
.74 3.85 5.52
i, 57 3.36 . -1.39
-0.97 .33 1.31
<2.87 2.2l o ~0.09
.89 4.00 5.47
= Il 79 -1.53
0.18 L.44 2,964 °
=3, 67% L.t

-0.39

*Indicaces mefm percencages significantly diffivent “rom the nation at che .JS lavei.
. .

-

* - 23 -

Standard
_Error

Standard
grror

Qo
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. Age 13 -~ Mean Change in Mathematics
; . From 1972-77
Underscanding
(12 Exercises)
Mean Standard " Mean Standard
Change Error Change in Error
in Difference
Percent From the
Correct Nation
Nacion -1.91 0.99
Northeast . ~1,22 1.65 0.69 1.51
Central : -2,52 2,28 -0.61 1.76
West ° ~1.52 1.67 0.39 1.57
Southeaat -1.89 2,01 0.02 1.86
Male =2.25% 0.99 -0.34 0.44
Female ~1.60 1.17 0.31 0.45
White -2.34%0 0.90 ~0,43 0.52
Hispanic -1.36 1.52 0.55 1.63
Black 0.46 1.59 2.37 1.69 °
Post high school ~2.20*% 1.07 -0.29 0.71
Graduated high school -2.57* 1.21 ~0.66 0.89
Not gradusted high school -2.24' 1.52 -0.33 1.35
" Advatitaged urban~ 36 - - 1.59 0.55 1.65
Disadvantaged urban CUULLIETTT U TITARTT S "3.65 T T 337 0 °
Extreme rural -4.52 .- " 3,30 -2.61 - 3.4
Fringas around big cities -0.42 1.43 1.49 1.41
Big cities -=0.76 2.38 1.15 2,11
Yedium cities 3.51 3.40 5.42 3.22
Small places -394 1.62 -2.03 1.30
7th grade ~0.78 1.27 1.13 0.96
8th grade -2.26% .03 _=0.35 0.43

*Indicatas mean percentages significantly different from the nation at the .05 level.

,

Table 8b (Continued)

o

Performance-. <
Applications
(12 Exercises)
Mean Standar . Hean Standard
Change _Error Change in _Ervror
in Difference
Percent . From ths
Correct —Racion
R
-3 ’92, 1.0%
43755 2.16 -0.16 1.86
J~2.30 2.26 1.09 1.77
4. 17% 1.59 -0.78 1.54
~3.41 2.12 -0.02 1.96
-3.86% 1.07 ~0.47 0.53
or2.96% 1.27 0.43 0.55
~3.39% 0.94 0.00 0.52
-6.62% 1.66 -3.23 1.92
-2.23" 1.24 1.16 1.41
~3.26% 1.11 0.13 " 0.68
~4, 21 % 1.21 -0.82 0.74
-3.34% 1.56 ' 0.05 1.57
~5.95% - - 1.6k ~2.56 - . 1.80..
CORIL70 2084 ~1*.69~-—~»~§.—7-1-——~
YN T 3.21 -3.75 .95
-2.08 2.14 1.31 1.77
-2.37 2.31 1.02 2.08
~1.65 2,79 1.74 2.69
-3.96% 1.53 ~0.57 1.24,
-3.2% 1.3 0.27 0.95
-3.47# 1.02 ~ -0.08 0.42
2, )
4
.

—
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TABLE 8c

- Age 17 ~- Mean Chahge in Mathematics Performance

Nacion

Northeastc
Cantral
West
Southeast
Mzle
Female
Whice

Hispanic
Black

Poac high school
Graduated high school
Not graduaced high school

Advancaged urban
" Disadvancaged urban
Excreme rural

Fringes around big cities
Big cicies
Medium cicias
Small places

10th grade
llch grade
12ch grade

Nacion

Norctheast

Cencr: ’
Wesc .

Southeast

Male
Female

Whice
Hispanic
Black

Post high school
Graduated ‘high school
Not graduaced. high school

Advantaged urban
Dissdvancaged urban

Extreme rural -

Fringes around big citiea
8ig ciciaa-
Medium cities

* Small places

10ch grade
Lleh grade
12ch grade

”
' *Indicates mean percentages

Py

Fram 1973-78 ey
All Exercises Knowledge
(102 Exercises) (18 Exercises)
Mean Standard Mean Standard Mean Standard Mean
Change Error -Change in _Error Change Error Change in
in . . Difference in Difference
Percent Frow the Percent From the
Correct Nation Correct Nacion
-3.55¢ 0.65 0.12 0.76
~3.21* 1.18 0.34 1.08 0.02 1.54 -0.10
-1,68 1.31 - 1.87 1.01 1.74 1,44 1.62
-5,82* 41,31 =-2,27 1.15 =~ Q7 1.31 =2.19
=3.76% 1,23 ~0.21 .20 Q. 1.53 0.54
-3.92% 0.70 -0.37 0.30
=3,24n 0.73 0.31 0.30
=3.46% 0.57 0.09 0.35
~2.32* 1.05 1.23 1.13
-2.62% 0.81 93 0.81
=3.77% 0.62 -0.22 0.35
-4 57 0.57 ~1.02* 0.42
=4, T4m 0.85 ~1,19 0.70
-2.24 1.30 1.31 1.29 0.72 1.17 0,60
-5,68% 1.92 =2.13 2.02 L =3,.63 2.54 =3.75
-2,03 1.68 1.52 1.59 2,36 2.02 2.24
-2.88* 1.42 0.67 1.30 0.54 1.49 0.42
~1.65 1.91 1.90 1.66 -0.16 2.13 -0,28
-2,25 1,98 1.30 1.92 1.16 2,43 1.04
-4,22% 0.78 =-0,67 0.70 0.53 0.80 0.41
=2.11* 0.96 1.44 0.74 0.98 1.21 0.86
=3.60% 0.64 -0.05 0.23 0,44 0.71 0.32
~3.63% 0.92 ~0,08 0.77 =-1.40 1.41 -1.52
o Skills 'Lﬁmpucttiun -
(46 Exercises) : . (17 Exercises)
Mean - StanGar Mean Standard Mean . Scandar .Mean
Change Exrror Change in Error Change Erzor Change in
in | - in o Difference’
Parcent Percentc From the
Correct Correct Nacion
-4, 56% 4.5k 0.84 o
P YA 1.24 ~3,33 1.85 1.26
| =2.29 1.10 ~3,26% 1.58 1.33
~6.51% 1.33 ~5.89% 1.69 -1.30
«5.,46% - 1.26 -6,27% 1.56 -1,68
-4, 78% 0,40 ~4.96% 0.91 0,37
~4 . 56% 0.38 -4, 27% 1.04 0.32
4. 5T* 0.39 | b, 62% 0.78 " «0.03
-3.66% 1.50 -4 ,65% 2.29 © <0.06
«3.05 0.99 -3.,06 - 1.61 1.53
o .
Y- TA) 0.44 ~4.93% 0.81 -0.34
-5.56% 0.50 =5.36% 0.97 +0.77
~6.35% 0.80 -6.63% 1.39 <2046
~4,11% 1.51 0.45 1.50 -4 ,05% 1,58 .0.54
~6,33% 2.04 -1.77 2.12. ~5.43% . 2.56 -0.84
-2.31 } 1.78 2.25 1.69 =3.99 2.00 0.60
422 1.62 - 0.36 1.48 ~,12¢  1.80 0.47
-2.59 2.02 1.97 1.78- -3.32 2.64 1.27
=-2.52 2.48 2.04 2.38 =3.06 2.25 1.53
-5.28% 0.90 ~0.72 0.79 -5.10% 1.12 -0.51
~3.47% 1.24 *1.09 0.99 -3.13 1.58 1.46
-4 . 66% 0.70 _ -0.10 0.26 -4, 74 0.85 ~0.15
~4,14% 1.12 0442 0.95 -0.36

=4.95% 1.37

signz;:cﬁhtly dif}ifcnt From the nation az the .05 lavel.

- 25 =~

25

Standard
Error®

Standard

Error




Table 8c (Continued)

Age 17 -~ Mean Change in Mathematlcs Performance

O

wio

RIC

- S anmgazz_zs
Understanding Applications
(13 Exercises) L (25 Exercises)
. Mean Standard . Yean Standard Mean Standard Medn
i Change Error Change in, Error Change Error Change in
i in . . Differance in Difference
. Pexcent From the Percenc From the
Correct - - Nacion o Correct Nation
Naciou -4, 44% 0.86 ~3.85% 0.65
Northeaac ~3.29% 1.44 - "1.15 1.34 <3.14% 1.13 r 0.71
. Gentral ~2.40 1.69 - 2.04 1.32 -2.62 1.34 1.23
Wesc -8.93% r.89 -l LGN ~1.59 ~5.61% 1.21 -1.76
Soucheasc =3.17% 1.43 1.27 1.42 ~4.09% 1.33 - -0.24.
vale ~4.63% . 0.97 -0.19 0.50 . -2.57% 0.76 -0.72
FTemale -4 ,28% l.00 ° 0.16 0.50 -3.25% 0.73 0.60
- ‘Whice T owh 32% 0.84 0.12 0.40 =3.81% .59 0.04
. Hispanic -2.77 2.31 1.67 2.28 -0.82 1.12 3.03*
3lack - -3.59% 1.27 0.85 1.33 -2.91% 0.75 0,94
Posc .high_ schoal -4 .,58" 0.85 -0.14 080 -4, 24% 0.74 -0.39
Graduated . high school -5.84» 1.03 -1.40 0.75 -4 ,89% 0.68 -1.04 -
‘Not graduaced high school -3.82% 1.49 -1.38 1.34 -4 ,83% 0.87 «0.98
Advantaged urban -1.51 1.41 2.93 1.46 -1.30 1.85 2.55
e — . Digadvancaged urban -8.57* 2.38 -4.13 2.51 -4 42" 1:89—~ -0,57
Excreme rural o =3.76 2.32 0.68 2.15 =3.74* 1.78 0.11
 Fringes around big ci:iu =4,94% T T 8T =0.50° 1769 180 142 2.05
Big citiles - =1.07." 2,28 3.37 2.06 -1.2 1.82 2.60
Medium citles -2.,40 . 1.65 2,04 1.72 b, 11n 1.57 -0.26
Small places =-5.10% 1.22 -0.66 0.95 =5.19% 0185 -1.34-
10ch grade .=1.9 1.56 2.50 1.34 -1‘.8;5* 0.88 1.96%
11gh grade =4 . 59*% 0.92 -0.15 0.32 4. 0l% 0.66 T -0.16
12th grade b, T1% 1.22 «0.27 1.28 =3.75% 1.20 0.l10

”ndwatea mean pemmta.gn significancly different from the nation at thae .05 lavel.

A

——
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Mathematical Knowledge

Mathematical knowiedge'ﬁis the first coanltlve—process

o

‘1evel that will be aiscussed.ﬁ This 1level refers to the
recali andl recognition of mathematical ideas expressed in
words, symbols or figures; it relies, for the most part on
memory. Exercises requiringfnaming numbers,,recalling‘basic
- - number facts and namlng geometrlc .figures are, examples of

the exercises categorlzed as knowledge., On exercises like 6

+ 3 and 10 - 6, we find ~that from about 79 percent to 97

multlpllcatlon and lelSlOn ran a little lower. Between 85
percent and 97 percent‘of students at all ages named simple

figures such as square, triangle and circle. In general,

“the: level of achievement on National Assessment's

: mathematlcal knowledge 1tems seems to be-satisfactory. On

percent of ,studentsdresponded’correctly, dependlng ol age

and arithmetic operatlon. : Performance on ba51c facts for

e o

exercises categorlzed ‘ag‘ knowledge, there were"‘no

significant national changes in mean performance between the

first and second assessments for any age.

Mathematical Skill

v

.mathematical skill assume that the required algorithm‘has

~7;Mathematical‘skill refers to the routine maniﬁulation}

of mathematical ideas. This . process level relies on
.. algorithmic processes; which are standard procedures that
always . lead to an ‘answek. Exercises that assess




N .
o o A

been learned and practlced and- do not requlre the respondent

to dec1de »what to do or to apply ‘the algor;thm to a new -

1% 4

s1tuatlon. Computatlons with whole humbers are .classified
as‘skill. From 90 percent of 9—year—olds tc 98 percent of.
age 17—year-olds could add‘2l + 54 correctly. When asked to
add three numbers of four digits each, 9~year-olds'
performancef,dropped‘_to 51 percent, but 90 percent éof
17~year-olds stlll answered correctly;

6perations with': fractions and decimals are‘ also
ciassified~ias mathg%atical' skills. . Simple reduction of
f,fractfons and';other equivalence operations with fractions
showed performances ranginé.from 57‘percent tot78 percent at
agez 13 and-from 78 percent .to' 93 percent at ‘age fl7.
Addltlon and multiplication'.of fradtlons yielded results.

,that ranged from 28 percent to 74 percent at;age ‘13 with

most exercises in the 30 to 45 percent-range. " On these

' items, age 17 respondents- tended to - be about 15 perceat _ _

higher thaa 13-year-olds in achievement:ﬂ Although many
contend that decimal"‘operations shouid be. easier than

fractions,‘the performance on dec1mal exercises tended to be

-
ERR

, 1oWer than was expected. In fact, »overall performance on
- . \ . - _' .

‘exercises dealing w1th fractlons, decimals and percents was
dlsapp01nt1ng. ‘ -
Measurement tasks, readlng graphs and tables, geometric

nanipdlation and algebralc manlpulatlon 'are examples of

other mathematlcal Sklll exerc1ses. Overall performances on

.

-




eXercises related tommeasdremenﬁ; intpitive geometryv and
‘graph and table’reéding can bekviewed as; largely acceptable,_'
) althougﬁ fesu}ts‘ :oﬁ _ exefcises _ requiring ..algebraic
ménipulation were low; .

At ege 2, there‘@ere noisignifican£inatioeal changes.in
-average fperformance on e%ercises“-categorized as skill;
Neither Qere thefe age '9 na£ional. chenées -in.the skill

e

subset cldssified as computation. However, at both ages 13

and 17 there were significant national pefformance declines
: ) S : : ' - ‘
for both the. whole set of skill  exercises and ‘the

eoﬁputation subset. At age'13, thgse declines - were 2.4
percent and 2.8 percent, respecéiveiy, .fof -skill and -
_compgtation. ‘At age 17, the decliﬁe’wes about 4.6.pereent
for both classiﬁf&ations ofi exercises. | Thesefdeelines are
in th' kinds of learni;g most emphasized by, the fbesics"

. ]
" curriculum.

Mathematical Undefstanding

'*‘Mathematicel undefstaﬁding refers to_tﬁe,interprefation
end explanation- of methematical knowledge ‘;and relies
p:imarily»On’translatioe processes. Hewever, uﬁderstanding
,invoives memory processes asA well as processes' of
associating one - fact with'anotﬁer.‘ Often .these exercises

require translation of a mathematical problem or. concept
sentence or vice versa. o =

el

from English or visual respresentation into an algebraic .
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"From 58  percent of g—year—oids' to 86 percent of

l7—year—olds understood that the chances of - selecting,

i

w1thout looklng,‘the one red marble from: a bag of marbles is
better with only 5 marbles than with 500. About 65 percent
of l7¥year—01ds understood that measurements are not exact
but areito the nearest inch cr whatever unltrls being used

Understanding'the 4concept,of area ‘seems toffbe troublesome

for students at all three ages,l as only abcut three~ fourths

o

of'the.oldest group calculated,the area"ofpa rectangle given

its dimensions. Congruence was a difficult concept as well,

with about 32 percent of the oldest groupﬂaSSuming that

Hsimply having the same dimensicnswwould make a parallelogram

LR

congruent’ to a rectangle. -From 66 percent at age 9 to 96

percent at age 17 were able to translate a simple word

3 o . N
N

- problem into the approprlate number sentence.

‘There were not enough understanding exercises given to
9-year-olds to- prcéide a valid measure of “change frOm the
first,to the second assessment.. At age 13, ‘there’was no
-significant naticnal change i~ perfcrmance” on _exercises
classified as understanding,_‘HoWever,_at age 17 there was’a

~.sig‘nificant‘decline in-average national achieVement~ of 4.4

percent on mathematical understanding exercises.

L




Mathematical Application

' Matﬁgmaﬁical applicétion refers .to the use of

knowiedge, skill and understanding and requires judgment as

well as"memory; algorithmic and translation processes.

)

Exercises classified as application mdy require recalling
. \ ‘ ] ,

and translatihg knowledge, dggiecting and . carrying out
algoriﬁhms, making ~and testing_conjectures and evaluéting

- the results.
An exahple of a one—steb word probléﬁ is:

How far can a girl ride on a bike in 5 hours if

she rides 10 miles per hour?

On this exercise, 54 percent, 88 percent and 94 percent

of 9-, 13-, ‘and‘l7fyéar—olds, fespectively, selected tﬁe
‘ correct answer.l One-step word problems requiring division
gave lower results, as did those requiring work with
fractions. On one freé response exércise, 17-year~olds were

asked to cut in half a recipe calling for 3 3/4 cups 6@

o

pineapple. lenly about 30 percent gave 1 7/8 ‘cups of f'

pineapple. | Applications requiring the use of percents gave -
geherally low achievement levels. When asked to estimate a
15 percent tip on a dinner bill,  about 25 ' percent of

e . 17-year-olds gave correct respoﬁses. Only 18V peréent of
13-year-olds and 36 percent of l7—&ear—olds‘ couldnidentffy.

”éﬁhe‘percent of diéqount whén‘a"regular price énd a discoun#

price were ‘giveh. A ratio and proportion prohlem Qitﬁ a

drawing was given to the older two ages. The correct answer




was selected by 36 percent and 50 percent of the . 13 and
17-year-olds, respectively. Nine- and ‘13-year-olds were

.o~

asked how many different combinations of slacks ‘and shirts

could be obtaihedéﬁ%ith two slacks and ‘three .shirts. They
B e e . ' . .x ' o

correctly identified six, the right answer, 13 percent and

68 percent of the time, respectively. In general, the

.

performaﬁbé-on this section of exercises appears to be less
thaﬂ saéisfactdry for all three age levels.

Only on mathem%ﬁiés exercises ciassified as appl%cation
exercises wére there significant national deélines at every
age.assegggdu»% At égé 9, the decline was 5.9 percent, which
accounts for -;ost of the overall decline at this age.
Thirteen;year-oldsf‘decldge was‘ébout 3.4 percent, and at
agé 17 the decline was about 3.8 percent. These.declines)
coupled with generally low scores '6n'all‘bﬁk the simplest
application problems, cause the greatest coﬁceraf

-
1

Hand Calculator

o

For each age, in the 1977-78 mathematics assessment a
number of exercises were presented both with an electronic
hand calculator and in pencil-paper format without a hand

calculator. -“There have been a number of hope§_~and fears

with regard to studénts'’ use of'hand calculators: Some have

hoped that their use in classrooms would free students from -

so many hours of learning rote computation and permit

o

learning "real" mathematics. Others have feared - that the




use of calculators wWill' create students and citizens who

..-.cannot function m thematicélly without the aid of a

calculator. ,There‘ "ha¥%e also been those who hoped

calculators might § help in - closing the mathematics ;

. -performance gap betlyeen the disadyan;aged and the rert of

thé'population. ‘l‘ ‘ T
Twenty—tWo ) exeégises given to 9-year-olds were

. | A ‘ )
administered with aqd %thout calculators. These exercises
! { )

v . | Y -
‘'were categorized as co?bptation (16 exercises) and problem
A

. . . S . .
solving (6 exercises),.. ©On the entire set, we find for the
A | s . | | |

nation an 18.1 percent &Ffference between calculator and
noncalculator exercises wﬁth the adbantage going to those

working with the calculator. White students showed a 19.2
. t t e . .

pefcent gain with fﬁé calculator, while black’9—yearﬂolds
L . o o A

showed a 14.5 percen£ increase in fk??%rmance‘ with the
calculator. Students attending ‘schoo; in advantaggd—urban
‘areas did 15.1 percent better with a calculator and those in
disadvantaged-urban areas did 18.2 percent better wi£h than.
| ';without célculatoré. » Disadvaﬁ;agedfurbén and black

/ performance appears to be about as far below that of the

/ ' nation with calculators as it was without calculators. (See

Table 9.) - o /




Table 9

Mean Mathematics Performance on

Exercises Given With and Without Calculators
S - ‘ y o : : ' v )
_All Zxercises Computation Exercises Problem Solving Exercises
No Calculator Calculator No Calculator Calculator No Calculator Calculator
. P-val SE P-Val sg p-Val  SE P-Val SE P-Val SE pP-Val SE
' : i W
AGE 9 : _ .
Nation - 37.9 0.53 56.0 0.82 42.4 0.60 63.8 0.82 25.7 0.57 35.1 0.99
White 39.9 0.58 59.0 0.72 ~44.5 " 0.65 - 66.8 0.69 .27.5 0.66 38.2 1.00
® Black 27.8 0.98 42.3 1.77 32.0 1.16 50.0 2.05 16.7 1l.18 21.8 1.30
Advantaged : . . _ .

Urban ~ , 48.6 1.47 63.7 1.69 53.1 1.37 71.9 1.85 36.7 2.28 42.0 2.50
Disadvantaged o . » ' ' :
Urban 30.0 1.74 48.2 4.26 34.0 2.08 55.4 4.6 18.2 1.51 28.7 3.88

AGE 13
“Nation . 33.6 0.52  35.7 0.72 32.3 0.58 .42.3 0.70 35.0 0.57 27.8 0.81
White 36,0 '0.48 37.9 0.72 34.8 0.55 . 44.6 0.70 37.4 0.57 - 30.0 0.84
Black . 21.3 0.53 . 24.3 0.90. 19.7 0.66 30.3 1l.27 23.1 0.74 17.2 0.77
Advantaged®’ . Bne ) ‘
Urban . 39.8 1.20 42.9 2.08 38.0 l.44 49.0 "1.62 42.0 1.91 35.6 2.81°
‘Disadvantaged o , _ - ‘ .
Urban 24.3 1.41 30.4 3.14 22.2. " 1.76 36.9 3.53 26.9 1.34 22.5 2.81
AGE 17 :
Nation © 45.4 '0.56 52.2 0.91 44.3 0.73 55.5 0.78 46.3  0.54  ."49.7 1.09
White , '48.6 0.48 55.4 0.89 * 47.3 0.70 58.0 0.79 49.7 0.49° 53.4 1.05
. Black 25.3 . 0.64  32.2 1.11 25.9 0.87 * 3%.2 1.18 24.9 0.68 26.7 1.32
Advantaged _ C ’ :
Urban 54.4 1.39 59.8 2.32 52.6 l1.72 62.2 2.24 55.7 1.67 = 58.0 2.51
Disadvantaged v ) : o ' V g
Urban - 31.6 1l.82 3.9 3.20 30,0 1.64 45.6" 2.50 32.8 2.46 35.4 4.00
: o Jdv ’
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On those. calculator and noncalculator-~;-exercises

.classified as computation, ther% was a 21.4 percent
~achievement advantage nationally  for those  using
calculators. The four pebulation subgroups discussed above

-all showed similar.increases‘for calculator computation over
the Sa;e,iteﬁs'Withoue.calculeﬁors. These increaeee‘ranged
from 18.1 percent to ;22.4 percent. For those exercises
eategorized as probleﬁ solving, there~wase a 9.4 percent-:'
national advantage  for those..Qerarfolds who used a
calculator. Although the abeolute value of .the differences
is somewhat smaller for blacks and advantaged-urban (a;ohnd
5 to'6 percent), the,sampling variation is large. enough that

. there isu not in fact any significant difference in these
rates of/inErea"e. '

At age 13, there were again 22 exerciees 5giveqrboth
with and without calculators, with 12 categorized as
computation and 10y categorized as problem solving. Over the

whole set of‘ exercise's, there is only about a 2.1 percent

__-iincrease in, national performance from no calculator to

calculator responses. The subgroup performance increases

look similar to the national’ increases ‘for calculators. On
exercises classified as computation, there is about a 9.9

percent. increase: in achievement nationally for those ‘using

the calculators . over those without';he calculators. The

‘advantage for those with calculators wTemains about 10

percent for the. four subgroups on this set of computation

[}
)

35




" . . . B N / N .

exerciéesk” Tﬁe‘set of ;> rcises _classified s problem
solying shqw an.aé§éntagé in nationaL achievement\ fo; the
noncalCulatbr ‘g;oupﬂ of abqﬁt 7.2 perEent err the
ééréormaﬁce of students ‘with az calculator. The various
subgrbups also show a s}@ilar.pféﬁd pf eitﬁer no significaﬁ£

different or an advantage for ‘those students with no

calculator.-

There were 25 exercises given to l7-year-olds both with

»

-aﬁd without calCulato:s. Of these, 11 were classified as
combutatiop‘ énd l4 were classified as proBlem sd&ving.
Nétionally, 17~year-olds with a calculator performeé 6.8
~percent above . thoée wiﬁhout a calculator when perfor) apce

was averaged across all 25 exercises. The subgroup

k3

performance differences were of similar magnitude and iq the .

same direction. Nationally, the calculator group had %bout
an 11.2 percent >advantage in performaﬁce on computétion
itéms over the noncalculator group. Thié advantage dr?pped
to only 3.4 percént fdrrthe set of exeércises classifiéd as

problem solving. For both item seis, the -differences in

-

performance between those with and without calculators were

wrteancis
) e .

about the same for the‘popﬁlation subgroups reported here as
for the differences 'in performance for the nation as a
wholé.’ . ' - |

The cbmparisons between the subséts of'compuﬁation andj

problem solving exercises given with and without calculators

suggest that problem solving and mathematical applications




Group Change}Results

4y There were o a

Clearly, the

need moke attention in the currgénlum.
htl € N

presence of a calculator does| not make‘students into better
: ' : \

problem solvers unless théy know how to sb@ye the problem.
‘ "' 4 : N
R \

”»

Y ‘
\ number of -significant _ changes . in
pépulatidn subgroup pérfppmange from the first to the :second
ma?hematics asseggments. The most intereéting are those, for
respondénts”who aré\black or disadvantaged—ﬁrban. At age 9,

Ay

i - 0\ ; . 3 g 3 X .
there were some significant improvements for blacks in

mathematics acﬁievemen§4 In addition,

\

-

black 9—yéarfolds

closed the gap between ‘their performance and that of the

\

nation, as did those attending schools in

disadvantaged-urban areas. ' The improvement for blacks did

not extend to the mathematies applicatjon exercises.
. s £ " -

However, their pe:fofmance did not decline' significantly on
this set of exqfcises, and hgither did that of the

disadvantaged-urban group. At ageﬁ%By neither,of these two

T

groups. declined significantly either across all exercises or

on exercises 1in-any of the four major\

- AN

At age 17, blacks - declined significantly- in -overall

* . /»’ .’ N
procegs categories..

performanée» as well as on matHéMatiéal skills ° and

Y

understanding items. They did. not, however\,  register a

«
a0

significant change on exercises classified as'mathématical

application. At age 17, the disadvantaged~urban group

-

declined significantly on most exercise 'sets.

d\ |
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|
; ‘'The results for -the two - population subgroups are not

inbependent since many respondents are in both groups. The
're§u1ts may be indicating that programs which have been

aihed at improving educational siﬁuatiqns for disadvantaged

&

- do help. Most of these efforts .have been aimed at younger

stiidents and that is where the results are most positive.
. \ < . °

ThHE uLfiﬁﬁfé‘gcatT“of"coursey"ffs~for—seme—impaé%—%e—be~made

fof high séhool‘students. . ’

Aéé'l7 Ma;hematicstoﬁ;sé Taking -l' o

bfn"t’thg '§ec;nd ,dmathehatics aééessﬁ;ﬁt) DlNatioﬁal
Asgessment.:a§ked I7—yeareold‘ respondents to‘indiéaté the
number and t?pes of mathematics tourses they ﬁad taken.“The
results are given in Table io}v Ne;rly thfee—fourthé of all

.l7—Yearfolds in school say they have taken a first-year

_algebra course and about half of them have taken a formal

- . .
e . N I

geometry course. The number taking higher-level mathematics

courses tails off rather rapidly beginning ..with _the
second-year algebra course. There are :more males in upper
level courses than femalés, but‘rarély are these differences

large enough to be statistically significant.

-

- 38 -
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. _TmABLE 1O . .

Mathematics Courses Taken by 17-Year-Olds, 1977-78

a’ Percent Having

‘ . o Completed
Course ° . At Least.l/2 Year
General or BuSiness E ) -

Mathematics 46%
Prealgebra . ' 46 T
Algebra I | _ o A 72'
Geometry “ o S _ §l
Algebra II fi .M»ji' . o ‘ '.?7
ATrigonometry ‘ o 13
Precalculus/calculus .' 4
Computer Programming o "5

%

° y

Table: 1l shows performance leVels for males and females

who reported taking various types of mathematics courses.

-

.These data do not s,,_pp,o m.emhxpothesmwthaticounsemta]sin.gm“w

r_lS the only majorocause of observed average male mathematlcs

et

achievement superiority at the end of high school. The data
indicate . that . more -mathematics course work may improve
performance. However, since most NAEP exercises do not

reguire knowledge of formal geometry or a‘ second course in

¢

algebra, one wonders why the overall l17~year-old performaqfe

is not higher. X
\

v ¢ ' ] . . oy L

1
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Age 17 Mean Performance Percentages 1957478

wm_Eable I

7

Mathematical Knowledge . Mathematical Skills
Mean _ Standard Mean Standard
. Percentage _Error © Percentage _Error.
Narion 17T 045 58,97 0.53
" Female ‘Took less than Algebra I  57.52 7 0.70 41.44 - 0.56
Took Algebra I 65.27 ‘050 51.74 0.56
Took Geometry . 14.85 0.49 59.67 0.63
. Took Algebra II 78.88 0.56 ' 168.26 0.57 -
. : Toock more than A;gebra 1I. 85.87 0.66 77.60 0.72
Male Took less than Algebta I ~° 58.13 0.66 " 42.08 " 0.62
: Took Algebra I 67.48 0.52 54..07 0.72
Took Geometry 77.41 0.65 . 62.06 0.63
. Took Algebra II v 8l.11 0.43 71.56 - 0.60
° Took more than Algebra .II 89.05 0.41 81.39 0.55
Mathematical Understanding 'Mathgmafical Applications
Mean Standard Mean Standard
~Percentage——Error- ——Percentage..ExTor
% ' Nation . - 58.01 0.53 " 43,48 0.49
Female Took less tham Algebra I -  40.90 . 0.66 27.95 0.37.°
~ Took Algebra I CoL 50.13 0.62 , 34.33 0.61 °
Took Geometry 59.92 0.58 43.53 0.52
' Took Algebra II 65.33" 0.56 48.73 0.64
Took more than Algebra 11 75.57 0.90 60.29 0.94
" Male '.Took less than Aigebra I : 4;.65 ‘ 0.48 . 30.39 0,48
,  Took Algebra I 52.72 0.72 ~38.92 0.72
Took Geometry 63.75 0.75 - . 48.07. - 0.70
Took Algebra II ° ‘ 69.58 0.69 ":55.06 0.74 >
Took more than Algebra II  80.27° 0.54 67.69 - 0.66
- 40 - - "
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e THE_NATIONAL ASSESSMENT OF WRITING

Overview

The results in this section of the.papef are based on

.o

'three natlonal assessments of wrltlng, the first conducted

in 1969-70, the seédnd ‘in 1973-74 and the third in 1978-79.

Some writing tasks were included in all .thrEe aSsessments,

L

w1th four wrltlng exer01ses, and -a flfth exer01Se pfovided‘

: while others weré included only in-the-last-assessment«—For_

determining chaﬁges» in performance,_, raters scored random

mlxtures of papers collected from the dlfferent assessments.

L]

Changes 1n=the wrltlng of 9-year olds were assessed

-

further baseline information. One narrative exercise used’

.to - measure change ' acfross three aSsessments was: evaluated

v

hdlistically, and ' another was eyaluated for both coliesion

.

and rhetorical effectiveness (primary trait .evaluatidn).

\

Both were exhauétively anaf?fgaf in ‘terms of syntax and

- )

ec%raﬂlse-s—-—a—mq!he..pemaulp1na tasks..given tO 9-vear-olds =~ one

E

expressive essay, one persuas1ve letter mand one routine
. . . . i l4

business letter -- were judged for rhetorical effectiveness.

‘Exhibit-l displays national percentages of good - papers for

9—yeat—olds for all of the writing tasks. A




R , \ -
" ° . 1 [
3] A P‘ FR
<. ' N
- .
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Cﬁanges in’ the writing ‘o

w4

K

f l3—year olds were assessed

with four

writing exercisee,

‘hol'istlically, ‘ofie of which- was

and’ rhetorical® effectaveness (p

)'~

two of which were evaluated

Bl

. alone. A fifth exercise’

information. In additioh, two

one of whlch was 7evalhatedf

evaluated for both cohesion
rimary trait evaluation) and-
fo; rhetorical effectiveness

proyided. further = ‘'baséline

.0f the essays were subjected

\ee‘e detai;edVane;ysis of synta

ctic and-mechanical features.

Students also answered . a number of questlons about their
e FOT TN e }« - ) - L. . . R P et PRI EE U U B
FIRR w;iting instruction.  EXhlblt 2 dlsplays national .
. percentages of performance for l3-year—olds. ' --
| - . EXHIBIT 2, National Porcentages of : L
- Good' Ptp.n Age 13, 1969, 1973 1978 .
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L%
’ Changes in the writing of l17-year-6lds were assessed
— “with f£ive writing ey . rFises, — one df"wniﬁhﬁwas evéluated"“”“'”
< . P
" hollstlcally, one of which was. EValuated for’both cohesion
Lo
and rhetorlcal effectlveness (prlmary trait' evaluatlon) » and
three of ‘which ‘were evaluted for rhetorical effectiveness
alone. In . addition, two of the five essays were
exhaustively:Vanalyzed‘in terms of syntax and ‘mechanics. B
Students were also . asked a number of questlons about their
’ school  experiences and 1nstructlon. Exhlblt 3 displays -
H L ’ . —
national ";esuliés:f»emli;u“f:&hfmilting:ta:s:ks.——— e
EXHIBIT 3.-. National Parcentages of
’ Good’Pap.u Ao. 17, 1989 1974, 1979
W lotatse . Irimary Trut Dvaiistios o (Sonemian Percastanse
.- Pacaqrapas
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General Fluency

Holistic scofing, - a proéedufe‘ in which réaéers
concentrate on forming an 6Verall impression’o} eaéh paper
relative to the other papegs they havéhread,J did not reveal
signifiCaAt changes in the averagé writing performance df
9—yea;;olds between 1970 éndi;979. However,  .a six percent
increase in papers féted 3 and 4 (bﬁ a four point‘séale)
indicates thél there 'may have been some .improvement in

-

quality. X B S

fAlthough'9—year-élds were asked to tell a story  and

general'fluency results for 13-~ ahd'l7—year—olds were based

v

A .

“on éxtésk';equifing description; .it. is still interesting to
note that the‘possibleuimprovement'noteﬁ at‘age 9 was not

5

 observed at ages. 13 and 17. At age 13, holistic evaluation
revealed a decline in  the quality of the .essays written.
However,! decline took place mainly between 1969 and 1973;

- 'little changed during Ehe late seVenties.v For age 17,

holistic evaluation did ~ not reveal major changes, but did
suggest a slight‘decline in quality as six perceht fewer
'papers were rated 3 and 4.

°

Specific Skills

.'Both‘the "Standards for Basic Skills Writing'ﬁrogréms"
:develpped 59 the National“ Eouncil Qﬁ Téachergvoff English‘
(NCTE) and the National Assessmenf‘wriﬁing objectives call
'for'sﬁqdehts kto write }or a widé fange of purposes and to
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write 1in a variety " of forms. Thus, the assessment has

—

gatheréd information about expressive writing, informative . ° |

: R _ _
writing and persuasive writing, -- including 'stories,

lettefrs, notes and essays. Although some of the same skills

n

are involved in each kind of writing, there are challenges
and strategies uniéue to each, ‘as  the results” amply ! !
illustrate.

Y

Evaluations of student writing for specific tasks were

based on the primary trait scoring system. This approach to.

essay evaluation involves isolating an important writing.

skill, developing a task to measure it and articulating four

...levels of proficienqyf_;'Generally{'f‘level flfJindiCatesvno-. Jf'7f

evidence of the skill; level np, marginal evidence; level

"3, (solid perférmance; and. level "4," ‘Very good

" performance.. ~When a reader is rating papers, he .or she is .

rating each paper:bagainst'criteria "spelled out ‘ini the

scoring guide forythat particular task.

. Expressive Writing B

Both 9- and 17-year-olds were asked ‘to invent a Stéfy
that explaihed tﬂe situaﬁion in a piéture. . Nine-year-olds
were given a :piéture of a little giri collecting lightning'
bugs,- or fireflies, and asked tolwrité ab&ut wha£ the giri
Was doing and’ what she might do next. ”Tﬁe national resulﬁsb
show this was not‘an éasy task fdr'9—yeér—olds.:‘In‘l970 and

1974,. only 16 - 17 percent wrote a narrative judged to be

-
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© level 3 or 4; in 1979 thé??foportion dropped to 10 percent.

N

The tendency was 4to "tell about" or explain aspects of the
picﬁure, not to invent a story. In cbntrast, ¥7l¥ear—oldé
~had littlé_difficul;yj with their narrative task f; to look

. Cat .a.picture »of‘a s£ork‘and make up a stéryvabout it:
Although l7—yearjoldé' performénce declined betwéen 1969 and .
1974, it rose consiaerably from 1974 to 1979. ‘In 1979,
threé—fourths vof - the l7—year—olask.‘Q;ote  competeﬁt

narratives.

At age 9, rhetorical skill on an expressive essay
‘asseésed in 1974 and11979 remained stable. The task, which
asked ¢hildred,to “write about being something besides . a_

eiwétci),*was'difficﬁlf

ot

vperéon (goldfish, airplane horse, tré

for students in bopth assessments.  About 13-14 pgrcént St

1

the papers received scores of 3 or 4 and 37-40 percent

received scores of 2, 3 or 4.

Thirteen-year-olds were ‘given two tasks <asking .. for

expression of feelings. The first, an essay abeg;émﬁg::

rainy séhool morning makes you feel, required creation of a.
mood. Even though about twééthirds ‘ofA the students
demonstrated minimal skill inweach of the ?hree‘agggﬁsmenté,
- performance drobped :four percent‘ over the decade for the
better papers. .On‘ph%%;other exgre§sive‘ task, requiring
skill in expressiﬁg value and feeling, performance remained

at the samelleVel. On this task, which asked sﬁudents to

write about what it is like to lose something important,

I3 . .
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about half the sﬁpdents showed ' minimal, ability and 20
percent wrote good papers;in~both‘i973 and 19?8\
) - f . -

An'expreSSivé ,taSk.given to, l7-year-olds in the 1974

and 1979 assessments required a humorods‘ letter about an
: % ; : _ ,

electric grape peeler. The task calls for some obvious
qualifiers, of éourse._ ‘Pebple' have different senses of

humor; and some undoubtedly would not find the situation
particularly funny -- especially in a testing situation. ' On

thé other hand, students .simply may not be skilled at

humorous writing. ‘Humorous writing is difficult and we

‘would not expect, therefore, that a great many l7-year-olds.

o

would do well. The results bear this out. “Slighély more
than oné-third of the students wrot "a. minimally' competent
paper in both asdessments, but fewer than ."a fifth clearl

attémpted to be humorous.

s

(éranted, the expressive tasks given to 9-, 13- and

lﬁ—year—olds.were diffiéult’and some astonishingly wonderful

and more literal papers and the 1low percentages o

papers were written. . Also, in '‘most cases, expressive
writing skills seem 'to be improving or remaining_ stable.

Still, the tendency of 9-year-olds to write less imaginative

v
©

performance at all three ages indicate room for improvement.
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'Persuasive Writing

»

For a persuasive writing. task, 9-year-olds were asked

to .imagine they were moving into a néw;apartmegtywhere dogs .

-

were banned and had to write the ldndlord a 'letter asking

that'they‘be allowed to keep their“puppy.» The task rquires

a létter that describes the’ situation and presents arguments

that might change £he'landlord's mind -- either reasonable -

‘arguments .or appeals to the. landlord's feelings.

Achievement remained the same between assessments with about

44-46 percent - Of the student$ including some appeals and

A

about 16 percent writing letters'éOntaining good appeals.

Thirteen-year-olds were asked to write the principal of

'their‘échqol about one- thing‘that‘icould.be .ddne~tol~make

things Dbetter at their school. In order -to write a

successful letter, a student had . to consider the audience,

Ll

Julfbcus clearly on a single problem‘ and”argue convincingly

%ﬁg fhat the effort would be worthwhile. On - this persuasive.
lp?sk,' there was a decline in the perceﬁtages of successful
letters betweeﬁ 1973 and 1978; The perc;nt able to do a
, ¥
marginal job declined from 69 to 64 percent, and the

propcartion of letters Jjudged competent. or better dropped

from 28 to 20 percent.

‘Rhetorical® «skill on a persuasive writing task also

3

declined‘between the last two assessments for 17-year-olds.

They were asked to write a speech for za public Thearing

supporting or opposing a plan to convert an old house into a

- 49 -
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recreation center "for‘young people. Students could have

appealed to general +truths, to experience or to social

values in attempts to sway their audience. The proportions

writing minimally acceptable papers dropped from 78 to 73

_-percent, and: those Writing successful papers declined from -

-

~

21 to 15 percent.-

The disappointing results for persuasive writing,

.especially at ages 13 and 17, may indicate that  students are

not given many opportunities to use higher-level cognitive

3

skills in their writing. ~ They . may consider writing

primarily in the context of giving or retelling information,

rather than as a way to present and defend their own ideas

-
]

or point of view.

\

Informative Writing ' | o

About half the 9-year-olds and 80 percent of. the

13-year~olds wrote successful letters to a mail order firm.

LS

- They were given a mail order advertisement for a poster

calendar, given several calendars to choose from and asked
. . .

to write a letter requesting the calendar of their choice.

2

The exercise required clear codmmunication of the information.

L4

necessary to insure receipt "of a calendar. In other words, .
the letter needed te includevtheysender's name and address
and a request for a particular calendar.

Seventeen-yearldlds we;elasked to imagine ;hat ;hey
ordered an electric blanket from The Big Mart. Company, ;hed

N ' L

54




- \ '

T receiVedeprd “it was out of stock, had, A subsequently been
\ ' billed for it ~and then finally had ‘received "a letter
,/

o7

threatening to turn their past éue account ' over to a
collectiog agenqy:3 > They were to answer this letter,

\\ ‘explaining the sffﬁation'ahd the fact they had not yet éent
\\ the money Dbecause they had not _yet recelved the bianket.

A\
\

\\Performance on this task remalned stable/between 1974 and

N979 with about two-thirds of the students writing letters

/]

that were at least marginally 'adequate. and about half

. writing successful papers. . |
‘ géygents at all ., three age levels appear reasonably .
'%successfu at conveying stralghtforward 1nformatlon 1n ‘short
 nQ;es‘and 1 %ters.‘- Yet, the reSultS‘show;that one-third to

one-Half the EQ~year—olds Gid not write an effective letter
: \ ' ' .

of complaint. These -findings may be some cause for concern,
s . § N .

as' they reflect ah inability to handle the xrbutine writing

tasks encountered in \daily life.

Cohesion/Coherence, Syntax and Mechanics

Most writing programs address  organijzational

strategies,  sentence structur - grammar,  punctuation,
. , ) ’
capitalization and spelling. While there were increases at

- \) . ' \

ages 9 and 13 in percentages of coh&rent paragraphs and no
declines at age 17, the results for papers showing good

cohesion and coherence are only marginally encouragimy.

3
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‘The cohesion measure of "The Fireflies" narrative task,
.given at age 9, indicated little change between 1970 and

1979 with about 22 percent of. the studenté wfiting cohesive

"papers in both assessments. The” percentage of expressive
. . v i

papers Written by 13-year-olds diéplaYing good cohesion was

low in 1969 and even lower in 1978. Twenty—-nine percent of
the papers éhowed»ugood cohesion”?in.l969;~ by'l973; the
pé;penzage ﬂad drbgped tg 19 pércén; and;in 1978 it st 21
;Percenﬁ. The -;Ssults forql7—year-olds on the~ "Stork"
wﬁitéggﬂlask‘ sugéest that by high school studeﬁts have a
'good grasp of .the narrative organizing S£rate§y. A méasure
Jf éohesionj revealed ;hat% between _fhe .1969 and 1979
assessments the percentage_‘éf papepg A‘displéying. good -
cohesion rOSé from 80 to 86&percent. '

There are ? indications that the: embedding and
subordiﬁatipn skills of~9—yégr-olds ﬁay have 'improved,from
1970 to 1979, while ‘little changéd' in proportions wusing
these structures for 13- or 17-year-olds.’ Howéyer, ~as thé
results for the 1978-79 ;ssesément‘ shown in . Table 12

indicate, the papers are not particularly sophisticated at

any age level.




TABLE 12

Means -and Percentiles for Errors in Papers
Ages 9, 13 and 17, 1978-79%t

.

<

Age 9 Age 13 "Age 17

1979
Medtan Q3

Mean
Change
1969-79

1978
Median

Hean'
Change a
1969-78

1979
Median

Mean
Change
° 1970-79

Hean Q1 Q3 90th Mean QI Q3 90th 90th

.

Narrative ("Fireflies") Expressive ("Rainy Day*) NaFrative (“Stork“)

sentence fragments
run-on sentences
awkward sentences
capitalization errors
misspel Jed words
word-choice errors

X sentences with agreement errors -

total punctuation errors

Number of respondents

v

sentence fragments

rup-on sentences

awkward sentences -
capitalization errors
misspelled words ?
word-cholce errors

sentences with agreement errors

" # total punctuation errors

Nuuber of respondents

— N e
N OO 4w o o OO Mo N

- D D O~

coowoooo

.

2

0
0
0
0
8
0
0
1

596

v

0
17
50
R
14
1

.

0

3

29
52-
100
o
24
3
50
6

Narrative (“Kangaroo")

ococwoooo

493

.0
25
33
1
13
1
13
2

50
50
.2
20
2
33
3

&

.4 Sggtiséicallg significant at the .05 level.

6+fFigUres for means and pErcentiles‘have‘been rounded to the nearesf.tenth.
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Proportlons of mechanlcal errors in papers seem to have

i <

changed llttle across the last decade. However, writers at

aQ

all three ages seem to be d1v1ded iato two camps——a majorlty :
who dlsplay .a general’ _grasp'or wrltten conventrons; and a
minority who display massivegproblems with written language.
As . the 1978-79 results shBwn in Table 13 indicate, it
appears that a conslderable proportlon of young people, from

~~w“v—-l0-25~percentr‘fdo not understand the conventlons 'of written

language. } ‘ V ' . - s

-Group’ Results \ o o

e

v

Group . results and changes in them were quite consistent

across the three aages. Females wrote more good papers than
g males in'all assessments‘and the difference did not change

.d"appreciably-_for:any dge group. Black students improved
. either absolutely or .relativelynon%pmany wrlting; taSks;,

partrcular,y at ages l3 > and l7;> v lhe dlsadvantaged—urban;
"Qroup.made.steady gains at age 17 but lost grou;d at ade 13
'iand\remaéned>at'a-constant:level below the nation at ageé 9.

i

o - P
'y . . i -
Y - '

Ce Writing Instruction

R s . 7 . : . N

’ . The National% Assessment objectives developed for +the
fourth writing assessment place heavy empha31s on student
R )

understandlng of and ablllty to manage the writing process.

T ' 56
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e ¢ : : : , TABLE 13 .. SR .
) o o Means and Percentiles for Number of T-Units and T~Unit Constituents, )
e /. Expressive Papers, Ages 9, 13 -and 17, 1978-79+ - . .
. / :
A H
q . < ' ot N
. : . Age 9 - Age 13 ‘ Age 17
. . ' ‘ o -
. “or9 " Mean 1978 . Hean " 1979 Hean
. R Mean Q1 Median Q3 90th . Change Mean (1 Median N3 90th Change Mean Q1  Median G3  90th Change.
. . . 1970-79 ' 1969-78" _ 1969-79
¥ T-units/essay .. .54 20 4.0 8.012.0 -0.08 6.1 4.0 6.0 8.011.0 -0.51 13.6 9.0 13.0 17.0 21.0 zo.21
Avg. ¥ words/T-unit o 104 7.5 9.1 11.8 155 - L17* | 12.8 10.0 12.0 -15.0 18.7 * ~0.10 1.4 9.2 108 12.8 149 -0.01
“Avg, 4 subordinations. (eubed- i . : N
ding)/1-unit - : 1.1 05 1.0 1.4 2.0 0.14* 1.9 1.2 1.7+ 2.4 33 0.06 L7 L1 15 21 2.6 0.04
Avg. I subordinate clauses/ :
T-unit 0.3. 0.0 0.2 0.4 0.8 . '0.03 0.8 04 0.7 1.0 1.5 ® 0.06 ~0.5 0.3 0.4. 0.6 0.8 .0.01
Avyg. ¥ words/clause 0 < 7.4 56 6.7 8.511.0 - 0.40* 6.1 5.3 6.1 6.9 7.6 -0.24* 7.3 6.4 7.0 1.9 9.0 -0.09
Avg. # nominalizatfons/T-unit 0.3 0.0 0.1 0.3 0.7 - 0.08 0.5 0.2 0.4 0.7 1.0 0.02 0.3 0.1 0.2 0.4 0.5 0.0l
Avg. ¥ adjectival (noun) modi- o . . ’
b fications/T-unit 0.7 0.3 05 1.0 1.3 0.03 1.0 0.6 0.9 1.4 2.0 -0.04 1.3 0.8 1.1 1.6 2.2 0.05
a © Avg. F relative clauses/ ° .
i T-unit ‘ 0.1 0.0 0. 0.2.03 0.04* .03 0.0 0.3 o0.4%.7 ° -0.04 0.2 0.1 02 0.3 0.4 0.02
) Avg. I adjectives/T-unit 0.2 0.0 0.1 0.4-0.7 -0.01 0.4 0.1 0.3 0.7 L.0 . 0.00 . 0.5 0.2 .04 0.7 1.0 0.02
Avg. ¥ adverbial eodifications/ : .
T-unit . .. 0.2 0.0 0.0 0.2 0.5 0.02 0.4 0.0 0.3 0.6 1.0 0.08¢ 0.t 0.0 0.1 0.2 0.2 ~0.03*
Avyg. # Intra-T-wnit coordina- ) R . L . ) . )
Lions/b-unit ' 0.5 0.0 0.2 0.5 1.0 0.16* 0.4 0.1 :0.3 0.6 1.0 ©-0.03 0.3 0.1 0.2 0.4 0.5 0.03*
s Avg. o subordinations and intra- s -
T-unit conrdisations/1-ynit 1.4 0.7 1.1 1.8 2.8 0.25* 2.3 1.4 2,0 2.8 4.0 0.03. 2.0 1.3 1.7 2.3 3.0 - 0.07
Humher of respondents N ' 596 : ] . 680 122
N " R - »
* Statistically significant at the .05 level. ' o ;
1 Figures for means:and percentiles have been rounded to the nearest tenth. '
"y, .
. -
NN - L}
. ‘\\c‘ . 0
: i ’ Sy
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The NCTE guidelines for writing programs indicate that

. an efféctive writing program'inqludeé clearly identifiable

Writing ingtruction, class time devoted to all aspects of
tﬁe_writing process (generating, dréfting, revising and
editiné) and‘ constructive responses from‘the teachers at
varioﬁs.stages invﬁhe writing process. Results to,questions

©

asking students about their writing instruction are

‘presented in Table 14. It is clear from the responses that

neither 13-year-olds or l7-year-olds receive a‘great deal of
direct instruction in writing nor are required to do much

writing in-school.

R

‘Writers who performed well on the assessment appeared

to have had more writing assignments in school. Yet,

[

substantial proportions reported that they were assidned

little or no writing 4in school. More than half said they

"had written three -or fewer papers -in all their courses

BTN e g

combined ‘in the six-weéek period prior to the assessment.

Writers who appeared to have been taught how to engage in

writing as a process also "performed better on the

ent. However,  an analysis across ' questions

éqpcerniag””the ‘writifig process showed, ‘that only three

3
o N

[ N

percent  of 13-year-olds and seven percent of  the

1l7-year-olds said they routinelylengagé " in the full writing
process from . prewriting activities through improving work

after teacher feedback.

&
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T _ Table 14

Responses to Writing Background Questlons,
~ Ages 13 and 17

&

Age 13
. 1978
(n=29,430)
How many reports written in last 6 weeks as
part of any school assignmen:?
0 ' 16.47
1 16.4
2 17.1
3 12.9
4 - © 8.6
5-10 17.2
More than 1.0 3.6
Time spent in English class on instruction in _
.writing? » : .
None of the time 8.8
Little of the time 35.3
.1/3 of the time 31.4 »
1/2 of the time 15.3
Most of the.time 8.3
A. Taken addltlonal remed1al wrltlng course?
Yes
B. Taken additional creative writing course?
Yes
C. ,Taken other additional writing course?
‘ Yes ,
Total ‘have taken at least one additional .
course other than remedial
Encouraged to jot down ideas and take
notes before writing?
Usually 40.9
Sometlmes 47.1
' Never '10.9
Encouraged to create outlines?
Usually - L 27.5
_ Sometimes ", 46.4
Never Y2444
Usually encouraged to prewrite: Notes or: -
outlines or both ; 52.0
Neither notes or outlines 47.0
Either notes or outlines 35.6
Both notes and outlines 16.4

14.

. 26,

~ Age 17

1974

41.
33.
13.

20.

13.0%
11.4
16.
14,
11.
25.
6.

N\IN\IML\

. .
0 00 ooy O

ki

(n=34,211)

Age 17

1979

(n=26,651)

13.9%7
12.3
16.8

'14.0

11.1 .
22.5
5.3

3.7
33.7%

~31.7%

17.4%
6.9

8.2,

24,6

16.6

49.4
35.5
11.2

66.0
31.2
28.3
37.7

. ’.-3.
~Q.

-1.
. 0%
5%
6%
1.

-8
3
3

. 9%

1%

3%
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Only about half the studerits reported that the?,usually
receive wfitten or oral suggestions about their pépers from
their teachers. . Finally, it can be noted that few
l7-year-olds reported'ﬁﬁ%ﬁn@ taken:Arémedialtwritiﬁg classes
-~ far fewer"than _tﬁese data Suggest need intensive

-

instruction:
‘ SUMMARY AND IMPLICATIONS

The 'preceding synopsis of National Assessment findings
in féading; writihg and mathemétics was designed.-to provide
a broad'portrai;' of students' skills and understandings in
tﬁose content areas. - | In addition to this broad portrait,
the earlief sections contain ~information concerningvchanges
in' educational performance over time  as wellv'as the
differinglachievemené ievelslfor various -subgroups defined
by sex, race and type of coﬁﬁunity.

To summarize acfossvareas, as wiﬁﬁ most things there is

some good news and some bad news. Fifst, the good news:. 'If

el ey

one looks at isolated skills and understandings in each of
the £hree content areas, there is much to be pleased.ab@ut
concerning what might be defiﬁed as low-level or minimal
diteracy. ’
'Whgn given tasks considered 3p§ropriate Eo their age

level, many students appear able to:
READ and

- éompfehend ekplicity stated ideas " ,

- interpret simple charts and graphs

- 58 -




~

'~ use basic = reférence materials such as card
catalogues and dictionaires

- give initial reactions or judgments about what
they have read '

(2}

- comprehend even impliéit relationships between’

N ideas, - if they aprear close enough together ‘in a
text ‘ : - :
} . - understand the utility and importance ' of reading

for a variety of purposes
WRITE and

- use complete sentences and paragraphs with few
mechanical errors :

‘ ' . ‘ . 3 . . .
: -~ convey straightfoward information in short notes
- - X and letters - ' s

- present ideas and experiences with some fluency
and c¢oherence ~

- tell brief, unelaborated stories
and in MATHEMATICS | ' L
— recognize basic symbols and terms

- demonstrate knowledge of basic number Ffacts

-.perform addition, subtraction, multiplication and
division using whole numbers

~ perform simple computations, involving fractions
and decimals

= use calculators to improve computational facility

8
\ . !

Besides this strong evidence from recent National

Assessments that most students understand - the fundamentals
of reading, writing and mathematics, the results.indicate

that achievement levels have remained stable across time for

\ -

older students and may be improving for younger students --

particularly,in'thevareas of reading and writing.

b4




Further good newé must be noted concernfhgrthé results
for blacks and - studenfs attending school in
disgdvantaged—urbén gréaé. Although these stﬁdenté still
tend to pefform below national™ levels, in manf instances
they either showed marked imprbvément or at least narrowed
the gap betweén themselves ana.the nation.

Now for the bad news. ‘Much has been written, including
statements prepared by. the Nationgl Council of Teachers of
English and the National Céuncii’of Teachers of Mathehatics,
emphasiéing that a curriculum must inclﬁde morev than

teaching the. knowledge and skills related to literal

comprehension, computational facility and the conventions of

“written language. Educators stress the importance of
students' ability to think .and reason logically, solve
problems and communicate effectively. Howéver, " NAEP data

suggest that no matter how prevalent or widespread this

point of“view, the reality may be that curriculum still

emphasizes instruction in component skills apart and

»separéfe from the application of theSe skills.
When given tasks coﬁsidered appropriate to their age
* levels, maﬁy students evidenced difficulty -with ‘tasks
requ%ring'£igher-ordér skills. |
In reading students evidenced diffi?ulty ;giwv,;,

Fa

- comprehending implicit relationships established
across more than one paragraph ' '

-~ using stratégies necessary for - analyzin§ Neld
evaluating what they read.

In mathematics students evidenced difficulty in:

- 60 -
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- solving multi-step mathematical word problems

— identifying extrénequs information when applying
mathematical concepts

- translating daily problem situations into
mathematical operations. :

In writing students evidenced difficulty in:

- = elaborating and developing - their ideas and

feelings
- using writing for - generalizing, analyzing,y
hypothesizing or defending a point of view. (

Change results may signal further cause for concern.

‘Declines in inferential reading compr'ehension at age 17, in
mathematical application at all three ages, and in many
writing tasks requiring critical thinking may reflect °

dwindling resources for teaqhing'of applicative and analytic'
thinking.skills; 'Finally, it should be noted that gains B
evidenced by younger students in groups traditionally
considered disadvantaged are being accompanied by declines
in groups usually considered advantéged. In particular, the

\ . R
older and better students do not appear to be keeping up
. . . b3

2

with their’ counterparts in earlier assessments. In many
. \ ' I .
instances, . difference¢ in performance -- between advantaged

4 1

and disadvantaged students, between males and females,
between 13-year-olds and 17-year-olds -~ may be decreasing,

but overall perfofmance is not improving. - In short, we may

be attaining more equality in educational achievement in

reading, writing and mathematics, . but it -appears to be at

the expense of declining excellence. .
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