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ABSTRACT

The mathematicé portion of the 1975-76 and -the 1 1977-78 Nationé]

Assessment of Educational Progress {NAEP) testing program represented a

k2]

departure from the earlier mathematics assessment: in addition to
surveying the cognitive domain, items were included which rélated to the
affective component of learning mathematics. Although these questions

‘were not specifically designed to be used in scales, many of the test

packages contained five or more such attitudinal questions. With the
recent distribution of NAEP data-tapes, the availability of attitudinal
scales would offer many opportunities to the secondary analyst. This
study examined éleven test packages from the Jast two assessment cycles
to . determine if reliable, valid, and usable affective scales are
derivable from the mathematics assessment data.

, Seven test booklets from 1977-78 were used for this analysis,
including at the age seventeen level, test booklets 5, 6, 8 and 9; test

_booklets 8 and 9 for <the thirteen-year-olds; and booklet 5 at the age

nine level. A1l four test packages from the 1975-76 assessment were
analyzed. The affective jtems in each. test package were examined

individually, and as potential scales. Factov analyses ware performed

to determine the dimensionality of each item set. The derived
dimensions and the composite item Sets were then analyzed for internal.
consistency. A canonical analysis was performed on the four 1977-78 age
seventeen test packages to evaluate the potential predictive power of
the attitudinal dimensions. .
In the 1977-78 age seventeen test packages, at least one scale of
adequate internal consistency was found in each test package. The
results for the age thirteen students were similar, in that at least one

_reliable scale was found in three . of the four test packages. The

secondary analyst.interested in such affective constructs will find the
NAEP mathematics data base to be a potentially rich resource.
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PREFACE

e

e - -

The main .body of this report focuses -upon the- psychometric
evaluation of éttitudea indicétoré in tha NAEP assessments of
mathematics. In addition to this analysis 'of the reliability and
validity of attitudinal measures we performed several additional stud1es
thgt pertarn to the questjon of the quality and utility of NAEP’data

These additional studies are reported in appendices to this report as

follows:
A. The Home Environment and Mathematical Learning
B. Attitudes toward Mathematical Activities and
the Prediction of Achievement
C. Nonresponse and "Don *t Know" Response Problems
- in the NAEP Data

Following these is’a final appendix on our experiences with the - NAEP

4 e

Pub]ic“'Use Data Tapes. The first two appendices contribute toward an
assesément of the méasurement properties of the attitude scales in that
the; explore the‘ role of selected attitude scales in the confext of a
multivariate model qf the‘lgarning process. In;particular~this approagch
attests to the predictive~vaLidity of the indicators of attitude toward
mathematics.

This report represents théﬁconcerted effoit of many peop]e over a
long period 6f time. Linda Harris deserves a special medal of nhonor for
her sweat and tears in perfdrming the bulk of the front line statistical
action.  She also wrote most of the main body of this fina] Feport. It
is not surprising that she is known as the NAEP Wonder Woman. Marcy
Rasmussen made an important contribution to early stages of the project
doing statistical analysis and writing it up. Professor hwaynef Welch

played an invafuab]e role in the project as godféther and spiritual
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\ﬁeader, and he also participated in writing and editing the numero&s - ¢
drafts of chapters and ‘reports. Thé project éou1d.not have survived
were it not for the dedication and patience of Vaieriq FitzQera1d who
kept the budget and administrative matters in order. She a1so spent )
many, many days typing, proof1ng, and retyp1ng the, many drafts qnd
redrafts. In ahdition, Maryﬁwe1ch'and Pam:Radant contr1bute9 many hours
to the typing of tedious tablés.. We also thank David Wright and Susan
0ldefondt for-their very genérous assistance in providing data and T
information from NAEP. Perhaps somecne will thank me for the champagne'

to celebrate the comp]et1on of this very, very 1arge peoject.

.

Roﬁg1d E. Anderson

B | Principal Investigator




BACKGROUND

»

Since 1969, the”Natidhal Assessment of Educétiona] Progress has
gath;red information about levels of educational achievement across the
country and reported -its findings to the nation. Apprbximatély ten
cifferent subjects have t’been assessed (e.g. science, music, reading,
. mathematics) with eachusubject being repeated e;ery few years. For‘eéch
sﬁbject-asseésment, random samples of schools are drawn natfona]]y, and
within these schools, se]eétéh students aged nine, thirteen and
seventeen are administered Ltasp’ booklets containing a v??iety oé
cognitdi items. Eacﬁ test booklet usually has about 2,500 students
from across the country responding to the items.

Mathematics assessments were conducted .in 1972-73, 1975?76, and
1977-78.  These assessments included 20, 4, and 29 booklets,
respectively. In these latter two assessments, items which examined
student attitudes toward mathematics first appeared.in the nationa{
mathematics test book1 et. Although few in number and limited in  scope,
these itenfs represented a departuré from® the heavy cognitive emphasis of
most national assessments.

In the 1975-76 "Basic Mathematics" assessment, the same set of nine
mathematics attitudg items are included in all four test booklets given
during that year: two at age thirteen, and two at‘age.seventeen. An
instrument called the “Supplementary Student Questionnaire" was
" administered t07 17-year-olds, as well. This instrument contained many
diverse items, including three sets of items relating to other attitudes
or values. »

In the 1977-78 mathematics assessment, there was a larger and more

diverse pool of affective items, which dealt specifically with
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mathematics. Similar items were asked at each age level (9, 13, and 17),
but the wordihg and-respo;se }ormat varied somewhat across age. Fifteen
of the 29 test book]ets-i;c1udéh attitude items. No items were repeated
within ah'age 1?ve1. ‘

The attitude items were included in the test booklets primarily for
;raditiona] a5§essmént pufposes -- to assess students' attitudes on an
_item-by-fﬁﬁﬁr basis. However, one fact do;; emMerge which is important
for the'purpose of this report. Whenever a test ‘booklet contains an;
attitude item, it includes at least five items (often more)czreating the
possibility that reliable and valid attitude scales are available in the
booklet.  Even though these scales were not built a p?{ori into the
booklets, fheir empirically derived existence - would be of value to
secondary analysts of the NAEP data. Such scales would make “it possible
to examine in some depth, the role of attitudes in the learning of

o

mathematics.

PURPOSE
The inclusgon of several attitude items in certain of the
mathematics test booklets gives rise to the major questions of this
Qstudy: ére-there any reliable, va]jd‘and u§eab1evattitude scales to be

found among the mathemtics test-booklets used in the 1975-76 and 1977-78

o v

assessments?

The.mafhem;tics attitude items in the b00¥1ets were of two types:
(1) attitude statement% followed by a Likert-type response option, and
(2).a series of ma;hematica1 tasks to be rated on the three aimensions
of ‘“importance, ® ,‘easiness, * and M iking. * Several examples from the

1977-78 assessment are presented below.




_ (Age 9) "Mathematics is usefu] in so1v1ng problems
. in everyday 1life." - :
agree o ' -
undecided c o,
~ disagree -
; (Age 13) "Mathematics is more for girls than for boys
’ ’ R strongly agree .
agree-
- - , undecided
disagree
strong1y d1sagree e

(Age 17) “Memorizing rules and- formulas."
very easy
“easy .
undecided ‘ i
hard =
very hard

L}

The mathematics att1tude jtems at the age nine level had three 4,
response-opt1ons, while the items at the o]der age levels had five
options. The mathematics attitude jtems in the 1975-76 assessment were

o7 the Likért type, with the same response options as the second example

LE

above;
| The non-mathematical sets of attitude items from the 1975-76
Supplementary Student Questionnaire had slightly different formats. The

main’ diffqrencef is that these item sets omit the undecided response

’

option, as the examp1e$ below illustrate:

L%

Life Values Items:
How important is each of the foliowing to you
in your life:

"Being successful .in my 1ine of work"
not important
somewhat important
very important

N Self Attitudes Items:
A "Good luck 1s more important than hard work
- , for success.
A strongly agree ' : .
agree
disagree




~o.

Ry ‘
strong]y diSagfee

School Att1tudes Ttems:
‘ "Most required courses here are a waste of time.'
agree strongly . ,
- agree somewhat ~ .
disagree somewhat o :
disagree strongly

ey

As stated preJious]y, the main objective of this analysis is to'

ascertain the potential of these attituﬂé'items for creating-re1iab1e‘

L

scales. Another objective is to dse‘ the ;;ca1ed mea;ures in studjes
predicting mathematics achievement and course participation.\ P:i\ko
financiaf constraints, a representative sampie of eleven booklets. was
selected .fof analysis. Seven test booklets - four at age se&enteen?‘two
at age thjrteen, and on; at age.nﬁne: werec selected from the 1977-78
assessment. A1l four of the test booklets administered in the 1975-76
mathematics assgs§ment were 5na1yzed In add1t1on, thé three seis of

affective items  included in the Supp]emewtary Student Quest1onna1re,

given only to seventeen-year-olds, were ana1yzed. Some of these items.

'were potentially relevant to the theoretical framework predicting

mathematics achievement, and also thought to be related to’ mathematics
affect.. For example, the construct "self-esteem" has often been used in

such substantive studies. . , °

° . " PROCEDUYRES

5

Each test booklet was administered to an independent random,

“national sample of students. The average samp]e size for the 1977-78

assessment was about 2,400 students. In 1975- 76 approximately 5,000
gtudents responded to each of the test booklets. Because the packaging
of items is unigue to each test rbook1ef;1 and the student sample

responding to each test booklet is also unique, analyses were conducted

i
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on Each;te§t-book1et §%parate1y. The data analysis procedurg%@“useE

herein were selected 'in part because they are easily reproducible by
most NAEP data users. The techniques outlined below ‘are *basic

: . psychqmetric"operéiions, performed  with the widely used data analysis

program  SPSS (Statistical Packdge for the Social Scieqces). The

rationale for this approach tg eva]ﬁéting the measurament properties of

o

_ scales is elaborated in Andersdn, Welch, and Harris (1982). Lo

. o ‘The analysis proéedures wére cérried ou£ af both the item and scale

levels. Fjrsf, a frequency distribution Af ﬁesponses Wwas genefated for

-€ach ?fem: Items were thén » examined fo} respon;e distribution -(i.e. ‘
'extreme; *skewness *), level*  of nonresponse, and poSsib]e
wording-interpretation problems. Those items. which appeared to be
problematic. were 1ingcluded in‘ subsequent analyses, but flagged as
potential problems. The number of such items was small in most tests.
(A %pta51e excebtionipccurred dufihg the 1975-76 testing, and deiai{s

are discussed in the results section.)

An inter-item correlation matrix )Cas coﬁbuted for each set of

attitude items. This'permits an examination of the associatipn between

specific  items. Item means, standard deviations, and corrected
jtem-to-total correlations were also computed.” This latter statistic

" measures how well 2 particular item "fits in" with the rest of the items
N * y 4 .

L4

in the set.

-

A factor analysis was performedhto explore the dimenéioha]ity of

*  the qohposi}e. set. A principle-components apalysis with .{arimak
rotation was used,to idéntify “significant" factors (eigenvalues > 1.0).
Items with 1oadings greater than .30 ,were selected for inclusion in

these empirically-derived factor scales.




-_Estimates of the internal. consistency of each facto} Scale and the
‘composite set of 1fems were made using the standardized alpha
,coefficient.' The acEeptab]e Jevel for reliability coefficients was set

at .70, as recommended by Nuéna]]y (1978).

-

In four of the tests for 'seventeen-year-o1ds the predictive

Q{ ~« validity of the sca]es was exam1ned using a procedﬁre outlined by Piazza
o (1980) . He po1nts out that the trad1t1ona1 scaling techn1ques based
o ] upoh > jnter-item cévariations (such *as .those wused here) .do not
éh% vnecessari]y .produce sca?es which are the “most meaningful in a -
e ghebretﬁcal sense. ltems which may "go together' well, may' not bep

measuring a unitary phenomenon; nor may the itemé refate consistently to
a set of theoret1ca11y relevant pred1ctor or cr1ter1on variables. This T

could be consgrued as evidence that more than 5 One construct underlies

A

i the item- set by combining the dimensions into a s1ng1e scale, and °
correlating it with an independent variable, the var1ous components of‘}
the scale could re]ate in different ways to the 1ndependent measure, and
. h cancel each other out y1e1d1ng a Tow corre1at1on between the attitude
scale and independent variable. "Theorized re1at1on5h1ps are obscured,

“and Tcorre1ated errors built into the? analysis. Piazza suggests a

-

two stage procedure involving first the traditional methods oF factor’

ana]ys1s to de]ete ‘jtems which clearly do not belong. . Secondly, and :
after one has defined the theoretically useful 'predicfor veriab1es, a

- b . :
canonical correlational apa]ysis is performed to examine the consistency

-]

N ) of attitude items in their relationships to a set of predictor

variables. Ideally, one would use a step-by-step procedure by deleting
jtems one by one, until a un1tary set was obtained. As Fiazza notes,

th1s is a cumbersome process, and usually resu]ts in only a very few

¢
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items in the final set. In our analysis, canonical correlations were
used to maximize the_ predictive power of the-affective scales. Since our
item-sets analyzed.generally have a large number of affective items

(relative to the number Piazza dealt with), this procedure was only

performed once on the composité set of items for each of the four age-:

seventeen test packages anal,zed from the 1977-78 asseésment. The
resu]fs were exam{ned in-terms of the patterns of relationships to the
predi&tor variables, and whether a different, ana\mgre useful method of
sgdling the items is suggested. On)y four tests wérg used for this
]

\alyéis, as "the criterion variables deemed theoretically interesting

are included only in this assessment testing at the aée seventeen level.

RESULTS
Resu]ts'generated by the preceding analyses are reported separately

for each of the eleven test booklets. The discussion is divided into

_vtﬁree pa?ts, Part One presents the findings for assessment year 1977-78

" (Year 78), age nine (one test) and age thirteen (two tests). Part Two

inC1qded analyses performed for the four test backages at the age

seventeen 1gve1 in the Year 78 -assessment. Finally, Part Three reports

.
~

on a]ﬂ of the analyses conducted on the four test packages administered

in the assessment year 75-76. (Year 76), with two tests at age thirteen,

and two tests at age ‘seventeen. .
. %

iData‘tab1es are presented for each test booklet in ihe following

order:

Response frequency distributions

1.
2. Correlation matrix (including item-means,
standard deviations, and item-to- scald®
. correlations). _ . g
3. Factor matrix’ o ’ -
4. Factor analysis (1oad1ngs over .30 on
? 7 l J TS




*significant * factors)
5. Cancnical analysis (when performed)
6. Scale reliabilities
The reliabilities of scales in each test-package are summarized at
the end of each of these parts. In this discussion the focus is upon
the reliability of affective items, and the potential ~predictive

usefulness of the composite or derived subscales.




PART ONE
INTRODUCTION
/’ Part one summariies the results of item and scale analyses of three
test packages from the 1977-78 assessment of ~ nine and
thjrteen-year?o1ds. The items were identical for ages tﬁ$iteen and
seventeen, but the instructions and response-options were simplified for
the nine-year-olds.

Predictive‘ana1yses using attitudinal measures from these three
teét booklets are unlikely given' the 1limited number of student
backgroﬁnd variables in test bogk]ets at the younger ages. The
reliability of these affective Iitemfsets, however, appeared wofth
exploring, given the rough congruence of these item sets to those at the
older age level. In addition, other secondary analysts might be
interested in examining tﬁe developmental role of attitude on 1earning
mathematiﬁs, so the potential usefulness of these attitudes deserve
documentation.

The conventions we used to present the results of the analyses
needs some clarification. A key word or phrase from each item was
selected to identify that item in the tables. This word or phrase is
underscored in the frequency distribution tables. It should be noted
that when the students responded to thé items, these particular words
were not emphasized as shown in the tables herein. . Also, the figure
labelled "total N péssib]e" listed on the frequency distribution tables .
is the total number of students (to Qhom the test booklet was
administered. The "N" 1isted with each item in the frequency tables is

the number of valid responses to thaggitem. The differences in the two

numbers are the nonresponses _to _that item._For all _of the tables
A

b
&y




appearing after "the frequency table, the N _in parentheses under the

table heading represents the students remining 1in the sample rafter

listwise deletion

fﬁ,missing data.  With the 1istwise-deletion
technique, any student failing to respond to any of the items in the set

was deleted from the effective sample.

10
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RESULTS FROM TEST 5, AGE-9, YEAR 78

Table I presents the frequency distributions of the seven items in

this item set. These items at the nine-year-old level have three

possible responses: disagree, undecided, and agree.” The item stems —are-

worded exactly the same as at the age thirteen and 5§e seventeen levels.
Two of the items deal with sex stereotyping of mathematics, while the
other five focus on thewusefulness of mathematics. The niné-year-o]ds
responding to the %tems seem to feel that mathematics 15 not more

~

appropriate for one sex or the other. They felt even more strongly that

mathematics is useful to know, but are relatively undecided as to - _

whether they wanted’ to "work at a job that lets them use mathematics"
(JOB, and also NOT}ySE).

Table 11 presénté the inter-item correlations, means, standard
deviations and ftem-to-tota] correlations for the items in Test 5. The
size of the correfations indicates only a s1ight relationship among item
reponses‘for age nine. The average inter-item corre]atioh in the matrix
is .10. With 1listwise-deletion of missing data, approximaté]y three
percent of the cases were excluded from the analysis. o
| In Tab1e 111 the rotated factor solution is shown. Three factors

were extracted, but none of the factors met the e1genva1ue criterion

used for this analysis. The first factor did, howgyer, account for 64%

of the covariation in the set, while the second and third factors
accounted for 23% and 12%, respectively, of the remaining variance.
Since this was the only test chosen .for factor analysis at ége nihe
level, the results of the factor analysis are included despite the 1 ow
‘level of explained variance. Table IV summarizes the results for factor

orie, all items loading at approximately .30, or above. All four items

4




deal with the perceived usefulness of mathematics.

The analysis of the internal consistency of the seven items yielded

few surprises (see Table V). -The internal consistency estimate of

reliability was only .44. When the first factor relating to usefulness

was scaled, the reliability level was still substandard (.40).

12

e

Co




f___gf”7“””ff’TEé_"FESpoﬁSE__dTETFfBQtTons for these items are presented—in—Table V

RESULTS: TEST 8, AGE 13, YEAR 78 '

Test booklet 8 included eighteen items on mathematics /attitudes.

(Agafn,1note the underlining was added. for purposes of presgntation in

this report and did net appear this way to the respondents.) Students

were directed to respopd to these statements in terms of “ow they felt

 about mathematics.® Response categories were five-point Likert scales,

including strongly disagree, disagree, undecided, agree, and strongly

agree.

In general, the thirteen-year-olds exhibit positive attitudes._._ .. .

towards mathematics. | Sixty-eight percent enjoy mathematics, 88% are
willing to work hard, and 96% want to do well in fhe subject. As with
the nine-year-o1gs, mathematics is not perce{;ed,as pr%ﬁani{y a male
subjecf. “

Most seem to.understand and value the operations of ' mathematics;
practicev'seeking numeric patterns, knowing the problem sq]ving process,
and understanding the re]at{onships} Perhaps somewhat surprising %s ﬁhe
view of 95% of these ado]escénts, that their pafents really want them to

do well in mathematics.

Table VII presents the inter-item corré1ation§ for the item set.
k] .

" Overall, there is a relatively low level of cohesiveness for the whole

item set, as shown by an average correlation among items of .13. From

Lo ——

scanning across the bottom row of this tabte - the item-to-total

correlations, two items fit in most poorly, correlating less than .10

with the rest of the items. These items are "Jearning mathematics is

mostly memorizing," and "mathematicians work with ‘symbols rather than

with ideas." ~Certain of the other items correlate qdite highly with the

13
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total scale. These items include WORK-HARD, GIRLS, EVERYDAY, DO-WELL,
B .
and PARENTS. Except for GIRLS, these items seem to reflect a

mot1vat1ona1 dimension.  The variety of the item-to- tota1 corre]at1ons

for the whole set suggest that more than one underlying construct ex1sts
in the respcnses. |

The rotated facﬁor matrix is shown in Table VIII.‘ The factor
solution predueed four factors, two of which were at (or very near) tﬁe -
eigenvalue criterion{_ Factor one is quite strong, and accounts for 60%
of the variance in the set. Factor two is much weaker,iand accouhts for

only an additional 19% of the remaining variance.

The items 1oadihg above .30 in these first two factors ar'e shown in
Tab]e IX. Factor one is characterized bj jtems relating to the
motivation to succeed in mathematics, i.e., "I really want to do well in
mathematics:" Based upon the face meaning of the‘items 1oadihg on factor
two, two themes are incorporated on this factor; one relates to the
perceived usefulness of mathematics ("most of mathemat1cs has practical
use" ), dnd another dimension relates to the process of doing mathemat1cs
("there is always -a rule to follow in solv1ng mathemat1ca1 probTems")

The internal consistency analysis of this item set (see Table X)
revealed that only theccomposite scale reached the .70 aﬁpha 1eye1'of
acceptable reliability. The four item motivatioh scale, however, wes
close to this level, withan alpha of .68; The sebond.and more diverse
factor -- 'usefu1ness _gggg‘mpthemat1ca1 1 process r-f_/hed an internal
_consisteney level of .6l. This dimension is not readi1y interpretable

on face-level, and therefore is not particularly useful in a tHeoretica1~'

sense.

14
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RESULTS: TEST 9, AGE 13, YEAR 78

The fourteen items and their response distributions from Test 9 are

Ed

presented in Table XT. These™items aFe structured Y the same, manner—as
the previous test package, with five option-Likert responses. Student
non-response was minimal and never exceeded one percent.

Two items are the most centrally located in the composite variable

space, -as evidenced ‘by the “item-to-total correlation in Table XII.

HAVE-TO -- "1 am taking mathematics only because 1 have %to" (when

reverse coded), and TAKE-MORE "I~wou1d like to take more mathematics,“

. achieve this d1st1nct1on W1th 1tem to tota1 corre]at1ons of 42 and 46 R

1

respective]y. The items which correlate the Towest with the total - set
are DISCOVERIES ("new discoveries are seldom made in mathematics," r =
.16), and TRIAL-ERROR ("trial and error can often be used to solve a
mathematics prob]em," r = .12). The average inter-item cprre]ation for
Test 9 is .13. This y1e1ds a standardized. scale re]iadi]ity of 0.67.
The factor matrix is shown in Table XIII. While the solution

included four factors, only the first factor accounted for enough

variance to meet the eigenvalue criterion. This factor accounted for

593 of the variance of the set. The items 1ocading the highest on this
factor are shown in Table XIV. Factor cne seems to refiect some
dimension of importance attached to mathematics, in that four of the

N

fivedtems incorporate'the word "important.” ‘In content, these items

‘deal e?%he:\é:ith why mathematics is- important to learn, or what in

learning math _afdcs is important -- as in the last two items in this

table. \\\\

. \. "e " . i
The internal consistency of the "importance" factor was only 0.52,

which is below the 1evel normally acceptable to educational researchers.
\\\l§

‘ . 0

.4-\\\\T.L




-

The total scale of fourteen items had an aﬁphamValue of .67, just below
the criterion established earlier in this report. Researchers are urged

to use this attitude scale with caution.

"SUMMARY: RESULTS OF ANALYSES OF PART 1

The item and sca1e ana1ys£s performed thus far have producéd bé
relatively Tow 1eve1 of reliability (internal consistency) for most
scales in these three tests (see TaL]e XVI).  Only one scale, the
eighteen item composite scale in Test 8, achieved ah alpha Tevel above
,70..Three more age_thirteen scales hadwre]iabjlitYﬂQQfoiqjéhﬁS,iDHPﬁQMQ[Wff.NM.*“'7
.60 to .69 range. Secondary analysts using these scales are advised to
expect relatively 1little in the way of explained variance when using ’
these scaleditems in predictiVE analyses. , .

The scales _produced in the single nine-year-old test package

analyzed were even weaker, with reliability coefficients in the .40 to

...45 range. Analysis ofwthese_mathematié§nattitude items would be best

accomplished on an item-by-item basis.




PART -TWO,

INTRODUCTION , , .

Four test booklets wers chosen for this analysis from the twelve o
. tests administered to seventeen year-olds in 1977-78." Tne affective . _

- .—. ... . items in these booklets have mathemat1cs as the specific -attitude

- object. The attitude items in Other booklets deal with computers,
courses in school, or activities associated. with mathematics (i.e.,
using a slide rule). In terms of predicting mathematics,learning, those

att1tudes specifically focusing on mathematics or- mathematical tasks

were thought to be most salient.

.

‘The canonical corre]ation“ana1ysis referred to ear]ier is performed
on the attitude items in these f0ur tests. While Piazza recommends this
technique for scale construction, its use here is intended to illustrate
and contrast different properties of the scales”’ 1nterna1 cons1stency,

and predictive validity. Four cr1ter1on variables were chosen for the

" second set of variables and correlated with the attitudinal item-set
(first set). The faur variables were COURSEWORK, HOMENORK,'NHITE,RACE,
and MINORITY (percent). | |

The first background variable used was COURSEWORK, which is an _ R

indicator of the number of high school courses a student has teken in
mathematics. The courses range from general mathemat1cs, algebra, and
trigonometry, up through calculus and computer programm1ng Students
were asked to report both on the types of subJects they studied and the

1ength of time each was studied: (one school year, one- ha]f school year,

less than one-half of a school year). The semesters the student

reported studying 'each course were then coded and added up to yield a

score indicating the total amount of course exposure Missing responses




were treated as "no coursework," and were'Coded as zero. - R
The second backgrbund variable was HOMEWORK, which asked, "How much
time did you spend on homework yesterday?" If no homework was assigned,

or if the student reported doing none, or if the response was missing, a

a

zero was assigned. Other possible responses were less than one hour

(0%.5), between one and ~two _hours (1.5), or more than two hours (2.5)

spent on homework the:day before.

3

The remaining two backg.ound variables relate to race. WHITE RACE~ ° ——
v . N - -

is the student’s self-classification of race, dichotomized into white S

nmwsfmnonwhiteuwlf?p;studenxwfﬁilenﬁuto.unespohﬂwwtgwmthisl.Qﬂégiion,, the

exercise administrator’s observation as to” the student’s race was
substituted. MINORITY is the principal ‘s estimate of the percentage of

nonwhite students attending the particular school.

o

.o m o o 89




RESULTS FROM TEST 5, AGE 17, YEAR 78

The frequency distributions of the attitude items in Test 5 are
presented in Table XVII. Students were asked to rate the 1mportance,
easiness, and the student’s 1iking of a.set’ of six’ tasks ﬁérformed in

‘mathematics. The three dimensions each had five-option erert response
options. Students ndt responding to an item were deleted as missing
cases. tﬁe extent of missing dafa for the.items varies from about two

\ ' to six percent. | ‘

o

The tasks being rated range from the re]at1ve1y Tow level - (working

with fract1ons) to the more complex (doing proﬁfs) "Doing proofs" was
rated asbleast important, while the remainder were rated generally as
1mportant. "working with metric measures" wa§ rated hardest, while
"working with fract1ons was rated easiest. The task -which was 1ikeq
the most was "working ;with fractions," while "working with metric
measures" and "doing proofs“;were equally un1ovedu by the }esponding
students.

The inter-item correlations, item-means, standard deviations, and
itém-to-total: corre1atioh§a are shown in .Tab1e XVIII. (The four
student-background variables: to be used in the canonical analysis are
also included »in thisvmatrix;) The item-to-total correlations are all
in the mid-range, with the lowest being NORD-EASINESS (r = .26), and the
highest MEASURING-LIKING (r = .51). The mean inter-item correlation is
.20, further supporting a merrate‘ Jevel of relatedness ~for this
item-set. . ‘

The rotated factof”métrix is shown in Table  XIX. Seven factors

aHere prdduced to account for the tota]lvariance for the sét. The first
three factors meet the- eigenvalue criterion, and the - fourth is

Q o 19 . )
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border1ine The items Tloading greater than .30 on these factors are

o

//d1sp1ayed ¢3’Tao}e XX. Factors one and fwo‘each focus on a specific
T task metr1c measures and proofs, respect1ve1y Factor.three, however,
' ) relates more centra11y to the “importance" " dimension, with all six
ta:-ratings of importance 1loading on, this factor. The rather weak
fourth factor ref1ectsi aga%n, a task-specific dimension ure1ating to

, i _

estimating answers.

o

The results of the canonical corre?at1on analysi are presented in

e Gpj,te.ri.on. ——vapriables.. -i$. . def.lned . b_y‘ the 1_tem5 FRACTI_O_N.S_:EAS.INESS
(canonica1A coefficient = _.47)’, MEASURING;EASiNESS (canonita]

coefficient = =.34), METRIC-IMPORTANCE (cahonical Cbéfficient = -526)

strongly related - to ihe COURSEWORK cr1ter1on Variab]e (canonical

coefficient = .96). Students* percept1ons of the easiness or d1ff1cu1ty

of a mathematical task is re1ated most strong]y to the number of
f1rst» canonical ‘variate is exp1a1ned by th1s set of background
variables, with COURSEWORK as the dominant prgd1ctor.

/[ The-set of item-loadings on the second canonical variate: maximally

account for  the residual variance from the principal Tinear

relationship.. This second relationship is principally defined by the °

: jtems METRIC-LIKING (canoniga1 coefficient = -.39), WORK-IMPORTANCE
4 i : .o .
{canonical coefficient = - .30), and PROOFS-IMPORTANCE (canonigal
. .coefficient = -.30). The items 1oad1ng on th1s var1ate as opposed. to

< 7

the f1rst variate, appéar to relate more strongly to: the 11k1ng and

1mportance dimensions. The criterion variables which max1ma11y define
£

o

AN

Tab]e XXI. The pr1nc1pa1 Tinear re1at1onsh1p betwee the ‘items and the

METRIC-EASINESS (canonical coefficient =.-.24). This variate is most -

y semesters a student has stud1ed mathematics. 28% of the var1aAce of the .




.
{ .
e <

o

Sgtudents.

. scaled produced sca]es of re]iabi]jty in the .60 range. ° o

this:second linear rélationship are the ethnicity variables, MINORITY,
the ’principa]‘s estimate of'the proportion of non-white students in the
schoo], and wHITE RACE, the wh1te/po/%pfte se]f)1dent1f1ca$1on of the
doing.the n1ght previous to the teQE?EQZQQQ#;T;d—;é1ated to the second
canonical - var1ate. The negative s1gn on the coeffic1ent 1nd1ca€es ‘the
more homework a student did, the more 1ikely he or she was to raté other
td;ks as important or.ne11-1tked. Seven percent of the resddue]-vartance
from thenfihst set is accdunted for by the second linear set.

The - results of the canonical analysis ~suggest "that the

di fferent ways w1th certain theoret1ca11ytn§%evant pred1cto(7 variables.

( -
Based upon th1s, scales separat1ng these dimensions would be most useful

Q e

( A

for pred1ct1ve purposes. ﬁor‘\{gis 1tem-set, the factor ana]yt1c
technique, based upon 4an inter-ite covar1at1on aogroach; s&ggested

i . r -
di fférent scaling - dimensions re]étigg to"the spegific tasks. A§~Ts

«

L RS 8 . ,
evidenced in the canonical analysis, h wewdér, the task-specific scales

v .
[o] . .

hold 1less potential for predictive studifs -- both in terms of

ent
predictive power, and: theoret1ca1 interest.

Resu]ts of the ana]ys1s of the 1nterna1 cons1stency of the sca]es
o

~produced from Test 5 are shown . in JTable XXII. The composite’scale

incorporates a]]nthree;rating dimensions for each of the six tasks. "The -

alpha 'coefficient for this  scale reveals a scale of relatively high

‘internal consistency (é1phe = ,82). * Each of the'three dimensions when

e
”~

2.

This produces somewhat of a d11emma -- the sca]es most 2Tenab1e to'
conceptual descr1ptrbn, (1.e., mathematical task 1mportance) show the

Q-:‘D‘ .

8

HOMENORK the number .of hours of homework a studgnt reported\‘

L

"

~ rating-dimensions of easiness, 1iking, and importance are a socidZed inv’




-

- lTowest levels of internaT consistency. The composite scale, which must

be interpreted generally as "positive affect toward mathematics," has
vew the highest 1evel of reliability. ,
*ar | Q’
— . ' ) £
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RESULTS FROM TEST 6, AGE 17, YEAR 78

The}attitude jtems in Test 6 were of the same format as Test 5,
three dimensional .rating of six mathematical tasks (see Table XXIII).
The tasks in Test 6 are different than in Test 5, and generally reflect
more basic compatational skills.

The task rated as the most difficult, the least important, and also
the least liked was "memorizing rules or formulas." "Working with whole
numbers" achieved the opposite'distinction -- the most easy, the most
important, and the most liked. This probably reflects the emphasis on
understanding that grew out of the new math in the 60" and 70'%. The
cunrent trend back to basics may produce different results in more
recent assessments. |

Inter-item correlations, item means, vstandard deviations, and
jtem-to-total correlations are shown in Table XXIy. There is a higher
average inter—itewacorre]étion for this set, (r = &23), indicetina a
more internally consistent scale. A1l of the jtem-to-total correlations
are at least .40, with the highest coefficient (r = .54) for the 1liking
dimension of "solving equations." The "importance" items seem to
correlate slightly less well with the rest of the set.
= The rotated factor solution is shown in Tableé XXV. Six factors were
" produced in order. to account‘for the total covariation in the set: The

first factor -is overwhe]ning1y. the strongest, accounting for fifty

Py

percent of the variance. - The second ' and 'third factors are weaker,

'respecttve1y account1ng for thlrteen and e]even percent of the res1dua1

-

variance, but still meet the'e1genva1ue cr1ternon.
The 1tems 1oading at or above .30 on each of these three factors

.are shown in Table XXVI. In factor one, a]] six of the importance




ratiﬁgs factored out on this dimension. Two other itéﬁs -- the 1liking
and easiness ratings of "working with whole numbers", also 1oaded on
this f;ctor. In factor two, five of the six easiness items factored out
together, along with two 1iking items. Féctor three was task-centered,
with all dimensions of "memorizing rules and formulas" represented.

The factor structure of test package -6 reflects the affective

rating dimension rather than the task-specific structure revealed in

Test 5. The students were more consistent 1in their responses to the
lower level, and more familiar tasks in Test 6; whereas in Test 5
students responded in terms of their past experience and knowjedge of
tng less familiar and more difficult tasks. Consequently, in Test 6, the

<

ratings of importance and. easiness across the six tasks showed enough

-

consistency to factor out on affect-specific dimensions.

The results of the canonical analysis from Test 6 are shown in

 Table XXVII. The principal linear relationship between the items and

the criterion variables is dominated, on the part of ghe items, by
easiness items. . Items 1loading most highly on this  variate were
“1iking solving equations', ‘“easiness-working with percentages",
“easiness-memorizing rules and formulas", “easiness-us{ng'charts~and

graphs", "easiness-working with-whole number", and "easiness-doing 1long

.
"

division . 'The criterion variable which defines the principle linear

relationship is the COURSEWORK variable.  HOMEWORK, or the hours of

756&é§6;ilabﬁéwihérﬁ{ght before the testing, is also related to the first

variate,| task-easiness. . The judgements ofvtaskfeasiness-are”prédictéd

by‘(dr bwedictive'of) the student’s backg?ound invﬂmathématicé‘ couﬁseé,
{
and a]sg by the amount of homework they do. This relationship accounts

for twenJy-one percent of the total variation, and is sfatistically

24
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significant.

ﬁ The second linear relationship is less clear in meaniqg,' The items
loading highly on this variate are "importance-memorizing ru]ésw and
formulas,” "liking-memorizing rules and formulas,"” and "1iking-.dojng
long division." “Eésiness-using charts and graphs" also L?ads highly
(.36) on this variate, but is positively signed, and therefore does ‘not
fall along the same axis as the other negative items. \ The crité}ion
variables defining this second relationship are MINORITY, the percent
minority students in school, and WHITE RACE,  or the ethnicity
{white-nonwhite status) of the ;tudents themselves. This fe1ationship
explains only eight percent of the total variation, after thg variation
of the primary 1inear relationship is-taken out. “

The canonical analysis of Test 6 reveals a dohfnant dimension of
easiness, which is <closely related to the student “s- coursework
background. These resu]fs parallel those of Test 5, where the easiness
dimension also emerged strongly. |

Table XXVIII shows the reliability coeff{cients for the composite
item sets and the three affective dimensions. All four scales are of
acceptable ieve1s of internal cons}stency. The composite scale combines
all three ratings for each of the six tasks, and attained an alpha level
of .84. The three dimensions, when scaled separately, were right at the
.70 reljability level. In Test 5 the subscaies wére of slight]y lower
levels of reliability -- in the .60 range -- which again attests to some

_ interesting underlying structural differences between the two sets. -

o

‘related to the different taSK§ included in the sets.




RESULTS FROM TEST 8, AGE 17, YEAR 78

The attitude set in Test 8 consists of eighteen' statements apput
mathematics with five-option agreement Likert response sca]es.lgln
general, the content of the items lies in three areas: the enjoymeni of
or motivation‘ towards mathematiés, thérusefu1ness of mathematics, and
general perceptidns of mathematics. | |

The students_ repsonding to these items appear fd be highly
motivated -- 79% say they will "work hard to do well in méthematics";
85% also say they "really want to do well in mathematics"; while 87%
also say their parents "really want them to do well in mathematics."
Fifty-three percent say they “enjoy mathematics," although another 30%
do not share this sentiment. Ninety-one percent state that "solving
mathematics prob]éﬁs by themselves mékes,them feel good."

Most students (78%) perceive mathematics to be "useful in sb]ving
everyday problems;" and 79% see mathematics as "mostly having practicaT
vaiue." Only 10 percent believe they can "get along in everyday life

{
without using mathematics."

By and large, students hold relatively positive pérceptions of
mathematics as a discipline, or a field of study. Most students (70%)
feel that exploring number patterns does play a role in mathematics.
Only twelve percent see "mathematics as being made up of unre]ated
topics." Most students perce1ved the problem-solving process to be at
: 1east as ,1mportant as : getting a so]ut1on (HOW T0- SOLVE WHY - CORRECT) -
' These students were uncerta1n as to whether matkemat1c1ans 1ndeed do

"work with’ symbols rather than with ideas" -= on]y 28 percent agreed

and 37% were undecided. Most students see mathematics as "rule-bound":

80 percent believe- "doing mathematics requires lots of practice in




following rules," and 88% agreed that “there is always a rule to follow
in solving mathematics." They were fairly evenly split over the issue
of whether "learning mathematics is mostly memoriiing." The
sex-stereotyping items elicited mostly nonxstereotypic responses (see
GIRLS and MEN) a]though the items were phrased so that only a reverse
stereotype could be 1dent1f1ed, such that males would be perce1ved as,
less able in mathematics -- only a small percentage held these views.

Inter-item correlations, means, standard deviations, and
item-to-total scale correlations are shown in Table XXX. Overall, there
is a wider range of item fit within this set than in the previous two
tests. The average inter-item correlation for thi§ test is .15. WORK
HARD and DO-WELL correlate the highest (.50) with the set, suggesting
the centrality of the motivational dimension to the composite set.
Several items correl ate poorly with the set, of which MEMORIZING and
RULE are ebvious exame1es. Approximately four percent of the cases were
lost with the 1istwise deletion of missing data.

The rotated factor solution for Test 8 is presented in Table XXXTI.
Four factors were extracted, but only the first two met the
"sighifieance" criterion used in this analysis. Factor one accounts for
fifty-seven percent of the entire variance of the set, while factor two
accounts for an additional eighteen percent of the rema1n1ng var1ance.

‘The summar1zed factor results are shown in Table XXXII. ~The f1ve

1tems 1oading h1gh1y on factor one ref]ect a mot1vat1on to be successful .

in mathemat1cs. ENJOY is either’ part of this: mot1vat1ona1 d1men1son or o
related closely enough to factor out with these items.  Factor two 'is~

comprised of items relating to the knowledge of mathematics as a:

discipline and a field of study: gender stereotyping of the study of

PR




mathematics, what mathematics covers {unrelated topics, symbols or

ideas) and the relative emphasis_on solutions versus the problem-solving _

process in mathematics. Sihce this is such a diverse set of ideaé, the
label "perceptions of. mathematics" is used in Table XXXIL.
\ The canonicé] analysis resd]ted in a different picture of the
structure. As can 'be seen by the corre]atioﬁ between the criterion
variables and the items in Table XXX, the items do -not relate in a
‘particu1ar1y consistent fashion to the criterion variables. For the
' variab]es COURSEWORK and HOMEWORK, all but oﬁe of the items are
positively correlated, but the magnitude of the correlations ranges from
100 to .31. For the two ethnicity indicators, however, about half of the
items correlate positively and half correlate negativefy. Piazza argues
that ‘by traditional sca]ing. methods these different eatterns of
relationships of attitude items to external variables would be obscured
and a scale would be produced which had 1itt1evpredictive power.

_The attitude items defining the principal linear relationship are
ENJOY, PRACTICAL; 'MEN|- UNRELATED, RULE and SYMBOLS. The last four of
these are more closely related to - the "perceptions-of—mathematics"

dimension.  In the factor analysis, ENJOY was part of the motivational

ko)

dimen§ipn, while PRACTICAL related to the dimension "perceived

usefulness of mathemat1cs," which appeared on factor three and qu quite

weak. Based upon the diversity of the spec1f1c referent to mathemat1cs,

e,
e e
M

- these 1tems \do not seem to measure a unitary phenomenon By exam1n1ng

Y

the canon1ca1 coeff1c1ents of the criterion ‘variables {second set) the
variable which dom1nates “the . principal 1inear relationship is
COURSEWORK. Therefore, the principle linear relationship is between

COURSEWORK on the criterion set, and a cong]omeratidr of attitude items

28 .
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including "perceptions of mathematics"'items, an "enjoyment" item and a

"usefulness" item. This relationship accounts. for one-quarter of the

total covariation between the two sets.
The second linear re]ationshio is ‘defined, on the part of the
attitude 1tems, byv WORK-HARD, DO-NELL | and  MYSELF. The
enJoyment -motivational" items which dom1nated the principal- components
factor solution ,emerged as the secondary, and much‘we@ker, affective
4 dimension in the canonica] analysis. This dimension 1is dominated by
‘NHITE RACE of the criterion set.. HOMENORK and,?ERCENT-MINORITY also
accoont for a portion of the‘twe1ve percent of variance acoounted for by
this second 1ihear~re1ationship: |
Based on tiHe canonical ana1ysis,'someWhat different sets of items
from those produced by the factor analysis woo1d maximize the predictive
validity of the attftude' scales. It would seem, however, that the

meaningfulness and usefulness of the canonical-derived scales are

questionable, and very much dependent upon the criterion variables

chosen. The items 1oading highly on the first canonical variate are

difficult enough to label, let alone justify for use in a theory-based
model. In addition, it is doubtful whether the three motivation items
v1oaoing highly on ‘the second canonical variate would have achieved an
d acceptab]e-]eve] of reliability, and‘there%ore be of use in further
~ana1ys1s | | \

Tab]e XXXIV presents-thz2 re11ab111ty 1eve1s of the compos1te scale
and the two scales der1ved from the factor ana]ys1s The e1ghteen item
composite set‘attainedea .75 estimate level. The five-item motivation,
| or enjoyment, scale had an internally consistent estimate of .76. The

more diverse ‘“perceptions of mathematics" dimension achieved a

_29 J
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!
relatively low reliability estimate of .57. Two scales -- the composite

scale and the motivation-enjoyment scale -- appear reliable enough for

further use_in predictive studies. L




‘mathematics as a closed

RESULTS FROM TEST 9, AGE 17, YEAR 78

\

The fourteen qE}jtude/{}gms in Test 9 are of the same format as

Test 8 -- statements about matgema}ics, followed by five-option
agreement scales. The statements also pertain to similar aspects of
mathemticS: " usefulness, motivation, and general pekcegfions of
mathematics. |

The responses‘to the enjoyment, -or motivation ditems in Test 9
reflect a mixtufe'of positive and negative attitudes toward mathematics.
Seventy-four percent agreed that a "good grade .in mqthematics is
important to them," and 54% felt they "were good at math." Sixty-;wo
percenf, however, stated they were taking mathematics only because they

-

. ﬂ:l .
"had to," and only 39% said they "would like to take moreLqﬁathematics."

|

:
The two usefulness items were stated in terms of job-uséfu]ness -- 87

percent believed "it is important to know arithmetic to gei a good job,"

but oniy 47% felt math such as algebra or“geometry is impo}tant to know

ko - |
in order to get a good jéb, ~and a third believed thése areas were

™

basically unimportant.

e

The perception of mathematics questions covered a wider range of

ideas. Seventy-seVen percent agreed that "mathematics hé]ps me to think
logically,” but 56% felt CreatiVe people -have more trouble with
mathematics. Evidently these students feel. Togical thought processes

and creativity are mutually exclusive properties. BOYS evidenced a

- relatively high. degfee of sex-stereotyp{ng:- ‘90 ‘percént . believed

"mathematf&s; is more for boys * than _for. gir]s;“‘ The students saw -

disciplinei_ . ;53,‘percent‘ agreed that "new
- § . ¢ . )
discoveries are seldom ﬁade in mathematics." Seventy-three percent saw

estimating as an importaﬁt mathematical skill. Nearly 70 percent felt

STy 31 3
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~ important.”

wofﬁ “important," and all the items implying the ?mportgnce' of
mathematics also appeared on this factor. ) “ , ' X;
The resﬁ]ts of the canonical analysis ‘éf this set are moré a h
difficult to .interpket{ . The attifude items défining the'principal v S
" linear-relaticnship are AM-GOOD, LOGICALLY, and HAVE-TO. .The ériterion . o

COURSEWORK. This suggests that the attitudes cabtured by these items --

that trial and error w55 a useful problem-solving method, and that

"justifying the mathematical -statements one makes 1is extremely

Table XXXYI presents the’interéitéh correlation matrix, the item
means, standard deviations, and ite;-to-totaj correlations. The;é is a -
wide range of item associétion in this set, rangiﬁg from .15
(TRIAL-ERROR), to .50 (TAKE-MORE).  The mean correlation of the
inter=item cbrre]atibns is .18. The ’%0ur ;tems having item-to-total ’
corre]atioﬁs’ over .50’are AM-GOOD (I am gobd at mathematics), LOGICALLY \
(Mathematics helps a pefson io think logically), HAVEfTb (I am -taking
mathmatics only because I have ;o-fﬂhen‘revense coded), and TAKE-MORE (I
would like td take more méthemticgia ’ s

'Th;ee factors were produced in ihé factor solution for Test 9 (see
Table XXXVII). - Only.the first factor was *significant, * and accounted
for nearly éhree-qUarters of the total variation. - < | |

.The summarized factor results are shown in Table XXXVIII. Factor .
one” is - the enjoyment-motivation dimension,‘Which also emerged strongly
in Test 8. Factor .two is comprised of stétements“abput .;hy md%hématics

is importanl. - Though significantly weaker ~than factor one, the

composition -of factor two is interesting, in that all the items with the

-

vafiab]é which defines the principal 1linear relationship: is'agéin’

<
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confidence in mathematics (AM-GOOD) , enjoyment of mathematics (HAVE-TO),

and perceptions of the enhancing effects of mathematical  study

e (LOGICALLY) _are pred1cted by, or pred1ct1ve of part1c1pat1on in

mathematics courses. This relationship’ accounts for twenty- two percent o
¥4 Al

i of the total covariation between the sets of variables.

5
Y

The second linear relationship is defined by the  attitude items
ALGEBRA (It s important to know math such as algebra or geometry in
order to get a good -job),’ TAKE-MORE (1 would 1ike to take more

mathematics), and GOOD-GRADE (A good grade in mathematics 1s 1mportant
3«.

to me). These att1tudes are most closely related to the ethn1c1ty

b

variable of the second set. Interestingly enough the black students

d

and the students in high-minority enro]]ment schools seem to be .more

pos1t1ve on these items 1nd1cat1ng higher levels of, mot1vat1on. This

FEIationship accounts for ten‘percent of the variation 1left over fromh
therrincipa1 1inearyre1ationship.'. :

The thikd relationship is quite weak, on]y accounting for an
additional one percent of variation. This re]at1onsh1p is_defined by
the items AM-GOOD (I am good at mathemat1cs), and TRIAL-ERRORg(Tr1a1,and
7érror can often be used to solve a mathematics'problem). ‘Tnese items

/are associated with HOMEWORK, or the amnunt of homework done the night

.before.” Evidently, one gains confidence in mathematics from doing more

>

homework, or vice versa.
sThe resul ts oﬁ the=reliability ana]ysis of the composite item set *
and the factor derived scales are d1sp1ayed in Jab]e XL. Two scales

atta1ned adequate levels of re11ab111ty “"the compos1te (.76) and the _~‘

mot1vation factor ( 76). The 1mportance d1mens1on, as well as the’

berception of mathematics * dimension, werer-not ;nternaT]y cons1stent
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enough to meet the critérion used for this analysis.
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. SUMMARY: RESULTS 'OF ANALYSES OF PART 2 Cooe -

Fof the age seventeen Tevel of; the Ylar—~78 assessment, four
bwv~*~w~~r-iatt$tude~w+tem~set§——werewevaLua%ed—#nLRaFt;Iwo’(ueeilablenXLlJ«A—IWOﬁOfw——~-~-——-——
\\ ‘ | these sets:‘wh1ch appeared in Tests 5 and 6 dea]t with r;he students *
‘rat1ngs of importance, difficulty, and 1iking of sets of mathemat1ca1

tasks. The composite sete of items, ‘including all three dimensions of

affect, were scaled to preeuce general meas&res which had relatively

high levels of internal consistency (.82 for Test 5; .84 fof Test 6).

The "indiVidua1 dimensions of affect -- 1iking, easiness and -importance

-- scaled well in Test 6 but not in Test 5. ~The‘ tasks included for

o

rating in Test 5 were of a more sophisticated var1ety than those)1n Test
6, and evoked 1ess consistent responses. /
. The item-sets include: in Tests” 8 and 9 were statements abpﬁt
mathematics, fd:which the students were asked to aéree or disagree. In
Te;t«8, the“composite set of eighteen items achieved a reliability
coefficient of .75. The factor analysis of Test 8 produced one fac;or,,‘
enjoymene, which had an adequate level of . internal copsistency (.76).
For Test 9, the EOmposite set of fourteen items attained a Ee]iabi]ity
level of .76. Of the three subdimensions revealed é;n the factor
analysis for test 9, on¥y the first, that of enaoyment/mot1vat1on, again
scaled high enough (alpha = .76) for reliable use.‘
The composite set in each of the four tests analyzed were
acceptably reliable. For three of the four test booklets, at least one
subscale waslglso sufficiently reliable. This provides the secondary \
P : .

analyst with some latitude in choosing an affective. measure, eithér of

the "general" nature of the composite, or of a more specific attitude --

o
g

Bbtivation, 1iking, difficulty, etc. .

s

~
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The canonical analysis was useful in suggesting which attitudinal

dimensions had the greatest, predictive potential¥. The component of

"motiyvation," or enjoyment, which was the most intekna]]y consistent,

was less predictive .in general than the components "difficulty" or

"perceptions of mathematics.” While this was an abbreviated use of
Piazza s sca]ing,‘technidue, it did not appear to be particularly
promising for application to the NAEP mathematics-attitude items. The.

‘sets of items loading on a variate together were often few in number, as

1
3

well as difficult to }nferpret.




PART THREE
INTRODUCTION

The—fourtests compromising-the—1975-76-mathematics—assessment—are

analyzed in Part Three. The mathematics-attitude data for this
assessment are unique among NAEP mathematics assessments in that the
same ’set of items are inq]udeq in four different tests.  As noted
before, all of the attitude items reviewed thus far were packaged

uniquely; there were no parallel tests within ages, or even. across agess

e

By repéatihgﬂ’EH;77same set of attitude items, the Year 76 assessment
makes it possible to examine item responses across four independent
raﬁdom samples of about 5,000 students each. The results for each test
follow. Frequency distributions are presented first followed by the
results of the factor analysis and internal consistency analysis. After
each test is discussed indivfduq]]y, the factor structure and

_reliabilities of the mathematics attitude items are compared across the

four tests.: For'ana1ysis of the age seventeen test packages, one-third

random subsamples were drawn in order to conserve computer _pqugssing
time and costs. \
Seventeen-year-olds were given an additional instrument to fill out
called the Supplementary Student Questionnaire. This idnstrument
included three sefs of attitude items which were also analyzed. These
items dealt with the importance of particular values, the students”
attitude toward themselves, and their Aattitudes toward their high

!

school. These item-sets are problematic in that insufficient time was

given for cqmp1etion of the instrument. Consequent]y, high levels of

missing data occur for the last few sets of items in the Supplementary

Student Questionnaire. However, since they include potentially useful

37
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theoretical constructs, item and scale analyses were performed on these

item-sets and the missing data probiem was explored for the two age ;///

seventeen tests. The frequency tables for thys part show nonresponses

for each item as a percentage of the total sample. This makes it

somewhat easier to gauge the magnitude of the nonresponse probiem.

¢

-—

o

—————— . . -
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RESULTS FROM TEST 1, AGE 13, YEAR 76

The mathematics items and response distributions are shown in Table

o

—————Xrt—As—a general—rule;—the—students—are—pretty —positive—towards

mathematics: 88% report "trying hard" (MATHTRY); 71% report uéua11y

"doing well" in tests and on homework (MATHWELL); and 63% say that they

are "usually proud of their mathematics homework™ (MATHPRD)-—Conversely;

while 20% report having a fear of being able to do math (MATHFEAR), and
only 15% assert they "have never 1iked mathematics," 34%-say that Ehey‘
"wish they felt less upset in mathematics class," and another 20% ére
undecfded,about being upset. Very few responses (1ess than one percent)
are mis§ing for any qf the items.’ |

- Based upon the ftem-to-tofa] corre]at{ons‘shown in Table XLIII, the
‘itéms all ahpear to be fairly highly correlated. The item which is most
central to the composite'variable space is MATHEASE (I feel at  ease 1in
mathematics class and like it very much.) The items which fit in least
well with the rest of the items in the set are MATHSCI and MATHUPST. The .
coefficient for both of these items is .34 however, which still

)
indicates a moderately high level of response consistency with the rest

¢

of the set. Cases lost through 1listwise deletion of missing data

comprise one percent of the original sample size.

The results of the princiﬁa1 components factor analysis with
rotation_ are shown in Table XLIV.  Two factors were produced_to account
for the total covariation of the set. The first‘ factor accounts for
eighty-four percent of the variance. The second factor accounts for the
remaining sixteer<percent of the variance. |

Table XLV displays the factor loadings for Test 1. Factor one

incorporates a mix of items relating to the enjoyment of mathematics, as
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well as a motivation to do well in mathematics. The essence of this
factor is‘captureqlby the double-barreled item MATHEASE (I feel at ease

in mathematics class and 1like it very much), which loads .72 on this

factor. In fact, seven of the nine items load strongly on this factor.

Factor two focuses more upon the anxiety element: the items refer to

the affective states "at ease,” 'fun," ‘“never liked," "upset," and
"do-well."  The item which 10ads-highést on this factor with a 1oading
of .69 is MATHFEAR (I have a fear of not being able to do mathematics).
As this item sugggsts, the core of this factor is associated with a
performance-anxiety dimension.

Re]iabi]ity analysis was perfofmed on the composite and factor
derived -scales, and is summarized 1in Tab]e XLVI. The nine item
composite scale achieved a .79 level of .internal consistency. !%th the
first factor, "motivation,"-and the second factor, "anxiety," attained
acceptable levels of reliability, .79 and .74, respective]y; The items
which are included in both subscales are MATHWELL, MATHHATE; and
; MATHEASE. By doing.this, the t@o subscales could of course.not be used
together, because éf the bdi];-in collinearity. x% would be possible to
choose one or the. other of these scales, emphasizing either the
1iking-motivation dimensicn or the anxiety dimension. The re]aiive]y
high degree of "overlap" suggests that this ditem set is basically
unidimensiong1,.and is borne out by the high estimate of internal

consistency obtained for the composjte scale.




RESULTS FROM TEST 2, AGE 13, YEAR 76
The response distributions to the mathematics attitude item\in Test

2 are shown in Tab]e XLVII. (These are identical items . to. those Just

discussed.) The distributions are quite similar to those in Table XLII

from Test 1 of the same age level, with the largest discrepancy between

comparable percentages on the two tests being equal to three percent.
The students again seem to be basically positive in theié orientation to
mathematics (i.e., MATHTRY, MATHHATE), but as reported for Test 1, also
feel somewhat anxious about performing well in mathematics class (i.e.,
MATHFEAR, MATHUPST). Lesy than one percent of the responses were missing
for any of the items. -

Tﬁe correlation matrix for Test 2 is presented in Table XLVIII. As
in Test 1, MATHEASE correlates the highest (r = .70) with the rest of
the items when scaled together. MATHSCI and MATHUPST again correlate
Teast well with the rest bfithe jtems'(.344and .29, respectively), but
this” is still a fafr1y high level of association. The relatively high
level of the interfitem correlations within this set is evidenced by the
mean correlation value of .29 for this tesf._Less than two percent of
the cases were deleted due to nonresponse. . |

The rotated factor matrix'is shown in Table XLIX. As ;?Eh\\isst 1
at age thirteen, two factors were extracted, and again explained BZ\anq\
16 percent of the variance, respectively. .
The summarized factor results in Table L show that the same*@%wo

dimensions emerge as in Test 1. -Factor one represents the 1iking and

:.";7
motivational dimension. MATHEASE is again most central to this factor

with a loading of .73. Factor two is characterized by the same

"anxiety" dimension. The loadings in the two tests are remarkably
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similar; the greatest discrepancy between comparabie 1oadings across the .~
two tests amounts to .07 for MATHHATE on factor one.

Re}iabi!ity analyses were performed on the ‘composite and

factor-derived scaies, and are summarized in Table XLVII. The nine-item

_composite set achieved an internal consistency estimate of .78: The
motivation dimengion was slightly stronger than the composite in  this
test package, attaining an alpha coefficient of .79. The énxiqty
dimension again scaled adequaté]y, achieving an a]pha level of .73. As.
in Test 1, the items included in both subsca1es\are=MATHNELL; MATHHATE,
and MATHEASE;.For,fest 2, as well as %or Test -1, the more general
"positive affect towards mathemai%cs," and the subscales foctising on
"confidence jn matheﬁatics," and "anxiety towards mathematics" can‘ be

utilized in'predictive studies.




P :
RESULTS~FROM TEST 1, AGE 17, YEAR 76,

Attitudes Toward Mathematics Items

The response distributions‘of the mathematics-attitude items 1n
Test 1 are presented in Table LII. These are the same nine 1items

discussed'for age thirteen. These older students appear to be somewhat
less positive towards mathematics. For instance, comparing athev
responses form ‘theu.thirteen-ygar-o1ds on Test 1 to those of the
sqyenteen-yeyr-o]ds bn Test 1, only 70% of the older students agree that
they try hard in mathematics, as opposed to 88%’ of the
thirteen-year-olds. In addition, thé' older students seem to Tliire
hathematics less, and have more anxiéty; 60 percent cf the age thirteen
students "feel-at ease in mathematics and like.it very much," while only
43 percent of the seventeeh-yeér-o1ds felt the same way. Approximately
six percent of the étudents fiiled to respond on each of thesé items.
Table LIII shows the inter-item corfe]atjon matrix, item means,

standard deviations, and item-to-total correlations. Based upon the

item-to-total correlations, the items MATHEASE (r = ~77), MATHWELL (r =

.69), and MATHPRD (r = .68) are most central” to the set of items. All
of the nine items fit"rather= well with the compdsite set, as -
demonstrated by “the 1owe§t item-to-total correlation of .44 for MATHSCI.
Seven perceﬁtigf the samp]elwas excluded from analysis through listwise
deletion of missing cases. | ‘

Two factors ‘were produced in the principal components factor
analysis (see Table LIV). The first factor accounted for nearly 85
pércent of the variance. The second factor did not meet the eigenvalue
"significance" critefion. |

The items 1oading highly on each factor are shown in Table LV. The
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loadings are very similar to those for Tests 1 and 2, at the age
thirteen level. Factor one reflects, again, both a motivation to do well

in mathemat1cs and a confidence in one‘s mathematical ability. Factor

- two is. focused more on the anx1ety e1ement -- all of the iditems again
stress "do-we]]," "pride," ease, "fear," and "upset" as well as
© "disliking" mathematice. The itéms loading most highly on this factor
are MATHFEAR~ (JI have a fear of not being able to do math," reverse
coded), and MATHUPST ("I wish 1 felt less upset in math class"), both of
which exemplify this anxiety .component. Four items load at or above .30
on both factors, MATHWELL, MATHPRD and MATHHATE. This high degree of
overlap in the snbsca1es points to a unidimensional under]ying construct
-- the d1mens1on~of motivation ranges from conf1dence on one end of the
continuum to anxiety on the opposite end. The subscales prov1de the
analyst  some 1atitude» in choosing reliable measures which are
conceptually somewhat different. Because these subscales do include
oyeniapping items, the reEeancher is advised not to .use them
‘simu1taneous1y in an analysis.

The factors and the composite scales were analyzed for internal
consistency, the results of which are shown in Table LII. All three
scales attained reliability coefficients of .85. As with the ege
thirteen test packages, the secondary analyst has che option of using
the composite, more general affect scale, or either of two subscales
focusing on the motivation/confidence dimension, or the anxiety

dimension, all of whicn meet the standards for acceptable reliability.




- Yalues in Life Items,}Teét 1

The response distributions to the~ ten itemé dealing with the

student s assessments of the importance of certain goals or values in =~

1ife are shown in Table LVII. Students were asked to rate each
statement on. a three-point scale of importance. Judgihg from the goals
whichnwére rated as "very impbrtant" by a majdrity: of th; students
responding, these sevéntéep-year—o]ds desire to find "steady work," "be
successfﬁ]" ét it, “have strong friehdships," and "get wmarried, and
providz4 their children with better opportunitiés" than they had
themseives. They.were less adamant about "having lots of money," "1iving

close to parents and relatives," "being community leaders," or ‘“working

to lessen -inequalities." Only one goal was cited by a large proportion

of\ students as relatively unimportant -- ‘“getting away from their
N T

(geo@raphiqa]) area." There is a/ygry;highﬁTével of missing data for

each {kgm (approxjhate]y”40%).'This item-set was near the end of the
Supp]eme;ta;y Student Questionnaire, and many students did not have time
to comp]eté th1s sect1on After 1istwise deletion of the missing cases,
’ only 44 percent of the original sample remains in the effect1ve sample.

" The 1nter-1§em corre]atjon matrix, item means, standard deviations,

and item-to-total bprre1ations are presented“in - Table LVIII. As is

evident from the W1de1y vary1ng magnitude of item-to-total corre]at1ons,,

there is no strong un1tary underlying dimension for this set The items

which correlate { hest with the others when scaled together are

LEADER, STEADY WORK, CHILDREN INEQUALITIES, and SUCCESSFUL. GETTING

/ .
AWAY, even when reverse-coded;.sti11 correlates poorly with the set.
Table LIX presents the rota;ed factor solution for- the principal

N\

components analysis. Five faé@ors were producedvto account for the




variation. The factors seem to repreéent diverse aspects of 1ife: work
i " (factor one), ideological pursuits (factor two), money (factor three),

Lend family (factor'fou;). Only the first factor met the eigenvalue .

criterion, and explained 44 percent of the variance.

o | Three -items 1oaded at or above .30 on this first factor, and are
shown 1in Table LX. Two of these items center on working -- STEADY NO%@
(being able-to find steady work), and SUCCESSFUL l(beigg, successful 1in

- »

one’s 1line of work). | FRIENDSHIP, which 1oads weakly on this factor

(.29), departs from the work-ethic value exemplified by these other two

items.

The compos}te‘set of jtems and the three items loading on factor
one were ana]yzed for internal consistency‘ (see Table LXI). As

expected both sca]es showed 11tt1e internal consistency. The, composite

Al

sqa]e attained an estimate of internal con951tency of .55, wh11e the -
factor-herived sce1e 1abelled ”workaa]ues“ only achieved an a]pha
coeff1c1ent of ,.56. Too few items dea]ing with specific areas of 1ife

(1. e. , working, fam11y) are 1nc1uded %o form re11ab1e and valid scales.

The researcher—who may be interested in these va]ues ought to examine g
these items individua]]y, since they are not particularly amenable to

scaling procedures. The nonresponse prob]em, with this item set,

however, -~ further depletes usefulness of this set, 'eyen when an

item-by-item approach is used.




X K ~ ’ o o L K Ve . .
-t ’ L X [ e -, b * e §
‘ . . . i k2
v a : o
. . S e -
. -’ ' ~

Attitudes Tow rd Self Items, Test 1 o S s Y
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The frequ ncy distribution of the eight/ items in the "attitudes’

toward self" item-set are shown in Table LXII This set of 1items
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focuses on the student s attitude toward him or herself, yas well as

o
v

their beliefs about, fate versus the control they hold over their own

lives. The response option are four-p01nt agreement sca]es w1th no
: - »

undecided option. The students, in general, felt positive about

themselves -- nearly 70 percent report ""taking a positive attitude
‘ 2 ;

toward = themselves," ‘"bejng able to do .things as well as-most otner~;;f

people," and a]so’“being.persons of. worth, on an eqda1. plane. With»

. ’ - : @
others." Most ' students also appeared to feel that "hard work" and.

¢

"planning" are better or more reliable for achieving success than 1luck
or fate. Two‘items seem to reveal an,dndercurrent of frustration: 28

percent believed that "those who accept their ’condition “in life are

happier than those who try to change things," and 18% reported that they.

. e
are "stopped" whenever they try to get ahead. While these percentages

do not represent a majority of the valid responses,‘ they do indicate
some . lack of satisfaction, which is not always evident because of the

"social desir@bi]ity“ element in such questions. Levels of missing data

\

were qu1te high for these items also, ranging from 25 to0-33 percent of

the“cases. ' ‘ ' -

-
°

correlations in Table LXIII, the item-set as a whole evidences a fairly ¢

low 1evel of interrelatedness. -- the mean inter-item correlation is .12,

A

Based upon the item inter-corre]ations . andN?item-todsca1e‘

~

After.1istwise deletion of missing cases, only 51 percent of the

. origina1 sample remains

The prinCipa1 components ana1y51s revea]s that there are two fair1y

47

—




& ’

strong dimensions under1y1ng this set of items (see Table LXIV) . Two

o

factors were produced, . respect1ve1y account1ng for 64 and 36 percent of

\

the variance. Both factors. are s1gn1f1cap§,"' according to the -
eigenvalue criterion. AN

The compos1t1on of the factors is shown in Table LXV. Factor one
represents a "self-esteem”. d1mens1on, as the four 1tems 1oad1ng on th1s
factor relate to a positive- nega§1ve rat1ng of: one?’ self (i.e.,
POSITIVE, SATI%FIED) or a comparat1ve eva]uat1on of one’s se]f in
relation to others (EQUALvPLANE,~ABLE).f fLe four | items loading on
fa;;or two pertain more céhtra]]y to oné“s“view qf the influences of
féte in life. This is often termed “fate-confro]," whereby the
conceptua1‘ continuum ranges froﬁ the belief that the course of one”s
life is tota]]y determined by tHe forces of fate, up to the belief that
one Has virtually comp]ete control over one’ 1ife. There is no overlap

1

of items across these factors, as with the mathematics attitude items.
The reliability analysis demonstrate: the existence of a strong
dual dimensionality —under]yfng this set of  items: the two factor
derived sca]es'had ﬁuch higher levels of internal consistency than did
thgh composite sca]e (see Table LXII). The dimension labelled "fate
cqntro]" fai]ed to @eet {fceptab1e ‘standards of reliability with an
alpha coefficientﬂ of .62. The ,d1mens1on focusing on "sel f-esteem"
attained an a]pha level of «16 which is adequately reliable by the
standards used for th1s study. This construct has a long h1story of use
in psycho]ogica],.educatﬁona1 and sociological reSearch. Unfortunately,

the use of this scale in any predictive studies or causal mode]]ing

P

' + would necessitate the sacrifice of nearly hé]f of the: cases in the

sample because of the time 5prob1ém with _the Supplementary Student




Questionnaire.




Attitudes Toward School Items, Test 1

The twelve items included in the attitudes toward school item-set,
with their frequency distributions, are presented in Table LXVII. The
items deal with the ' students® feelings about many aspects -of the
sbhoo1ing experience -- required courses, ;ounse1in§, schgolutechnology,
eté. There are four‘agreérdisagree response options, just as for the
attitudes toward seTf'ffems.~Basgd upon a visual examination of the
distribution, a cergéin dégree of dissatisfaction is revealed by‘these
items -- of course, oh]y three items are warded positively. | The first

two items, BASIC and TROUBLE show that' a majority of students who

responded be]ieveq the school performed inadéduate1y in training

students basic skii]s like mathematics and reading. This is especially

appareﬁt on TROUBLE, where 61% of the students felt more remedial

assistance .was needed. Another aspect of dissatisfaction is evident in

items such. as VOCATIONAL, EXPERIENCE, and to a 1esser extent, FIND J0BS..

Responses\td these items suggest students felt their school should have
prepared them more thordugh1y for entering the work world.

Several ;of the other items reflect more satisfaction than
dissatisfacﬁﬁon Over forty percent of the students disagreed that
“most requ1réd courses were a waste of time," and also reported that

"school gave tthem new ideas about the type of work they wantga\\g do.'

They also fe1a that the counseling provided by the school was usefu] in

|

two areas: . lhelping continue their education (41%), and "helping them’

P
get a better idea of themselves and their relations with other people”

(34%). An éxjreme]y high proportion of responses are missing from the

-

items in this:set, ranging from 30 up to j4 percent.

Table LerLI displays the correlation matrix and item statistics.
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for the ent{re,set. Four items correlated highly with the total sca]é:
CONTINUE (r = .50), NEW IDEAS (r = .54), RELATIONS kr = .55), and
EMPLOYME“T (r = .51). Overall, there is Z Tow level of item-relatedness
in the %set, with a mean - correlational value of .11. With listwise
deletion of missing data, nearly two-thirds of the cases were deleted
from the effective sample. o
| Four factors were extracted in the principal components ana]ysié
and are presented in Table LXIX._The‘first two factors explain 47 and 27
percent of the variance, respectively. The last two factors are much
weaker and do not attain "significance."
The composition of factors one and two are summarized in Table LXX.
The four items forming-a strong central core to the set (mentioned
above) loaded on factor one. Three of these four items refer to the
school *s counseling services and the benefits students perceived as
deriving from cognseling. NEW IDEAS does not réfer to counseling
specifically, but denotes an element of satisféction with the schooling
experience that all four of these itemsxfhare. It is difficult to know
whether the contruct uﬁder1ying this f&épor is a function of the
"counseling" referent, or of a generally po;}tive.attitude toward school
reflected in these items within the set. \Rgftor two represents a
dissatisféction tawards school. Three of the four\¥ths focus directly
on the inadequacy of ‘job training provided by schdﬁig Again, it is
unclear» whether the Jjobstraining aspect, or a \Ebng\\general

disséfisfaction é1ement' is the dominant underlying dimension. It is

1ikely that the job-training referent is stronger for this factor, as -

factors three and four also focus on more specific aspects of
-

dissatisfaction with respect to school -technology, and basic-skills




training.

The results of the internal consistency analysis are displayed in
Table LXXI. The lack of unidimensiona1§fy is clearly evidenced by the
small alpha coefficient (.59) for the composite scale. , The four item
scale derived from factdr one, however, shows a high level of internal
consistency (alpha = .83). The "dissatisfaction" dimension of factor
two -scaled poorly, only achieving an alpha coefficient of .56. Even
though the "counseling" scale is internally consistent, several problems

J}r\eaning of this subset 1is not

mitigate its usefulness.. First, the
entirely clear (satisfaction with counseling versus general satisfaction
with schooling). In eijther case, the scale meésures the construct
poorly. Second, employment of this scale requires the exclusion of
nearly two-ihirds of the sample. The biasing influence of such a
sacrifice ié not clear, but in any case, the gravity of the missing data

problem coupled with the interpretability problem pofnt to the lack of

usefulness of scales produced from this item-set.




RESULTS FROM TEST 2, AGE 17, YEAR 76

Attitudes Towards Mathematics Items
™ N Table LXXII presents the frequency distributions for the nine
mathematics attitude items in Test 2 at the age seventeen level. The
distributions are quite similar te thoserof Test 1 at the same age
level. The 1argest difference "in comparable response-category
percentages between the two test packages is four percent Approximately
Six percent of the students failed to respond to any one of the items. &
The correlational data is shown in Table LXXIII. Overall, there is
a fairly high degree of response consistency, as is evidenced by an
average inter-item correlation of .39. Only seven percent of the sample

were deleted from the effective sample due to nonresponse. |

The two factors _produced in the rotated factor solution are
presented in Table LXXIV. As before, the first factor accounted for 86
percent of the variance, leaving only fourteen percent of the residual

variance for factor two to pick up.

The factor structure of these 1tems in Test 2 is quite similar to
the structure in Test 1. (see Table LXXV). Factor one is comprised of
the same seven motivation-liking items, while the six anxiety items
again load on factor two. The comparable 1oadings of these items are
very similar between Tests 1 and 2 for seventeen-year-o1ds. The largest

\\
discrepancy (.14) occurs for MATHHATE. \

The results of the re11ab111ty analysis of the mathemat1cs attitude
items in Test 2 are shown in Table LXXXI. An alpha coefficients of .85

was generated for both the composite scale and the motivation subscale.

The: anxiety subscale attained an alpha level of .83. Just as for Test

1, four items are included in both of the subscales. All three scales




produced from this item set are sufficiently reliable for further use.

Values in Life Items, Test 2~
Table LXXLII presents the response distributions to the
"values-in-1ife" items from Test 2. These percentagesvere quite similar
‘to those for Test 1, with the largest discrepancy amounting to only 2.5
percent on MONEY. As in Test 1, the items SUCCESSFUL, MARRY,
- FRIENDSHIPS, STEADY WORK, and CHILDREN were rated "very important" by a
majority of the students responding. The level oflnonrespense for the
individual items varies from 37 to 45 percent. |
~ The correlational data and item statistics are shown in Table
LXXVIII. Test 2 differs from Test 1 slightly in that the mean /
inter-item correlation is slightly higher_ileiLJLkJLdelA;_lesx-lTff -/

.11). From a comparative examination of the item-to-total correTation%

: /.
in Tables LVIII (Test 1) and LXXVIII (Test 2), the under]yinglstructures
of the item sets are somewhat different. MARRY, FRIENDHSIPS, ,CHILDRéN
and INEQUALITIES all correlate about .10 higher with the other items

when scaled in Test 2 than in Test 1. The only item which correlates

even slightly less we1| 1n Test 2 is PARENTS Forty -three percent of the
total cases were lost through listwise de\et1on of missing data.

The results of the factor ana]ysis of these items are presented in
Table LXXIX. Factor one accounts for slightly more than half of the
total variancé, and is significant‘by our criteria. Factors two, three
and four explain 23, 17 and 9 percent of the variance, respective]y.

A]though-the items 1oading on factor one are fairly similar for both

Test 1 and Test 2 (see Table LXXX), there are some differences in item
loadings for the other factors between the two tests. Recall that Test

1 nad five factors, not four as in Test 2. The second and third factors




©in Tegt 1 seemed to be more clear in meaning -- %deo1ogica1 pursuits and
family came out “9]gan1y.“ For Test 2, however, 6ther items 1oad with
these " dimensions, producing factors which are ‘less Treadily
interpretab]e; these differences in factor structure between the two
tests could result from the nonresponse problem with this section of the
instrument.

The results of the reliability analysis of the composite scale and
first factor are displayed in Table LXXXI. ‘As expected, the diverse
composite set of'itemﬁ did not 5ca1e» well,. only achieving an §1pha

coefficient of .60. The three item factor-derived scale, Tabelled

“work-values," only attained an alpha of .57,Awhich is substandard under

the criteria used herein. The secondary analyst is again‘advised not td
attempt to scale these items related to values. Due to the high levels
of nonresponse. for these items, their usefulness for multivariate

analysis is Timited, and should be attempted only with extreme caution.




Att1tudes_Toward‘Se1f Itemst Test 2

‘fhevresponse distributions to the items indicating. httitudes
toward self * from Test 2 are shown in Table LXXXIIL As with Test 1, the
students generally feel positive ebout themse1ves.(POSITIVE, ABLE, EQUAL
PLANE, and SATISFIED);-and againAfavor."hard wohk“ and "planning" over
luck or fate (GOOD LUCK,.PLANNING).‘AS with Test 1, the items ACCEPT,
STOPS ME, and? to a'lesser extent, PLANNING, revee1 an undercurrent of
frustretion re]attng to goal attainment. The level of missing responses
for these jtems ranges from 23 to 31 percent of the cases.

The 1nter item correlation matrix is presented in Table LXXXIII.
‘The item-to-total correlations are all in the moderate range (.20 to
.30); and the mean inter-item correlation is .12. This 1is slightly
" Jower than the mean correlation for Test 1. Just under fiftybpercent of
the cases are retained after listwise deletion of.missing data.

The principal components factor analysis reveaied the strong dual
dimensional structure which was also produced forvTe;t 1 (see Table
LXXXIV)fM Factor one aocounts for 63 percent of the toth]- variation,
while the second factor absorbs the remaining 37 percent ‘The composite
item 1oadings are quite similar between Test I and Test 2., Factor one
represents the "self-esteem" dimension. Factor two aga1n‘ref1ects the
“fate-control" dimension, which is characterized by the jtem PLANNING,
which 1oads highly (.70) on this factor.

The reliability analysis of these scales is shown in Table LXXXVI.

|

The lack of interna1 consistency of the composite scale is\due to the
|

mul tidimensionality disclosed in the factor analysis. The four item

self-esteem scale achieved a relatively high aipha coeff1c1ent (. 77)

The fate-control scale again scaled be1ow the 1levels of acceptab]e
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internal consistenéy, with an a1pha estimate of .65. Secondary analysts
are urged to use this "fate-control" dimension with diséretfon, if at
aln. While the self-esteem scale is adequately reliable for use in.
predictive analyses, the high levels of missing data on this item set

again-diminish the usefulness of this measure.




Attitudes toward School, Test 2
The response distributions for the attitudes toward séﬁoo1 items
from Test 2 are shown in Table LXXXVII. They are quite similar to the

responses for Test 1; the largest discrepancy on comparable percentages

is 3.3 percent on CONTINUE. The levels of missing data are again quite.

high for these items, ranging from 30 up to 46 percent of ';he sample.
As is evfdent from the increase in the honrésbonse rate from the first
to the:1ast items in the set, the atrophy rate is particularly high for
this item-set. This could reflect the placement of these items in the
instrument -- time ran out just as most s;udent§ got to this section.
The correlation data for this item set 1is presented in Table
LXXXVIII. There is quite a range- of item association within the

composite set, with item-to-total correlations ranging from .0l to .50.

The mean inter-item correlation is .14, which is slightly higher than -

the comparable figure, .11, for Test 1. Most notably, the four items-in
Test 1 which are the only items_cofre]ating above .25 with the resf . of
the set (CONTINUE, NEW IDEAS, RELATIONS, and FIND JOBS; see Table
LXVIII), are less central to the variable space in Test 2. Seven items

correlate above .25 in Test 2. The structure of the items is somewhat

different between the two sets of items. This is possibly related to

the high levels of missing data on these items.

The rotated factor sofution is displayed in Table LXXXIX, Four
factoré were ‘produced, two of which have eigenvalues above the cut-off
level of 1.0. Factor one account§ for 44 percent of the variance, while

factor two-accounts for an additional 27%. The third and fourth factors

are substantially weaker, and account ~for only 15% and 14% of the

L

variance, respectively.
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Table XC presents the 1oadings above .30 for ﬁhe first two factors.
As in Test 1, the first factor incorporates the four;positive1y phrased
items, three of which focus on the school “s conseling services. In this
test "package, -however, the items loading high]y oh factor two réfer to
the school *s use of technological teaching aids. These two items are
phﬁased negatively, implying dissatisfaction with the school-technology.
This is quite different from factor two in Test 1, which incorporated
the dimension related to job trainihg dissatisfaction -- this dimensién“
‘factored out on factor’three in Tést.z.

When the composite scale and the facﬁor derived scale are tested
for internal consistency, the factor relating to counseling is of hjgh
| internal consistency (alpha = .82). The diverse composite scale atta#hs
a substandard reliability estimate of .64.  The "schoo]-;echno1ogy“
sca]e'cohtains too few‘ftems to be a reliable scale. Although the first
factor scales reliably, ;he same interpretability problem applies as in
Test 1: is the scale a measure of attitudes toward school counseling,
or a measure .of positive affect towards school? Even if the secoﬁdary
analyst can resolve this issue, éhe loss of nearly two-thirds of the
caées because of missing data precludes the use of this scale in

meaningful analyses.




SUMMARY: RESULTS OF ANALYSES OF bART THREE.-

The four test packages evaTuated within the 1975-76 assessment are
unique - among NAEP mathemat1cs assessments because of the 1dent1caT
attitude 1tem sets repTicated across several 1ndependent randdﬁ samples.
The mathemat1cs att1tude items, as we have seen, were 1ncTuded in both
the lage thirteen -and. age seventeen test -booklets. The otheh three
attitude item sets = were TncTuded in the SuppTementary Stﬁdent
Questionnaire and administered to  two independent samples of
seventeen-year-olds. This allows us to. examine the ;tabiTity of the "
response structure.

Table XCII presents.the factor analytic §oTutions for all four test
\packages’ As one can see from scanning the comparabTe item 10adings
across the test packages, there is a reTat1veTy high degree of stability
within age 1levels. The Targest discrepancy in Toad1ngs occurs for
MATHHATE on the second factor (.,14).  There are some 1ntereset1ng )
age-related differences in the factor structhre. MATHPRD does not 1oad

on’ factor two in the age seventeen test packages as it does for the

]

seventeen year olds. Pride in one’s homework 1is eJidentTy not
assoicated with the performance anxiety dimension for the younger
students, as "it‘ is for the seventeen-year-onsﬁ As aEresuTt of this
~difference,'MATHPRD;is not included as an “overlapping" ttem in the
anxiety scale for the age thirteen analyses. There areiaTso some'
differences in the loading of MATHEASE and MATHTRY between the two ~age
groups but these discrepancies are not large enough to change the
composition of the scales.

A summary of the results of the 1nternaT consistericy - anaTys1s ahe

given in TabTe,ﬂXGTTTfﬁ The ‘reTiab1T1ty est1mates of the mathematics
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attitude sca]es aré quite simi]ar. aCEOSS"the tests, given some age
differenée;. This item set is bas1ca11y un1dmens1ona1, as ev1denced by '
the High reliability coeff1c1ents for the compos1te sca1es The
under1y1ng construct can be described as a motivational d1mens1on where
the continuum extends from conf1dence in one*s mathematical ab111t1es on
one end to a performance anxiety on the other, end.

The factor-derived subscales were produced to allow the secondary
researcher m&;e conceptual specificity when using this 1tgm set. These
subscales should ordinarily not be used simu]taneous1y'in"an analyseis
because of the built-in correlation between the two’ sta]és. For
example, in a multiple regreSsion ana{ysis, ~ serious mu1£ico1iinearity

o

problems would be created. _A11 of the subscales produced from thi§'jféh

set are sufficiently reliable by the criteria used herein.

The ofher three affective item -éets, although interestihé in

< -

contents, pose some serious problems ‘to the secondary analyst.
Inadequate time was allowed for completion of the instrument in which
these items appeared. Because of this, high levels of nonresponse

characterize the items in these sets. The worst case of this occurs for -
'Q" 2 . ¥o¢ ’ N S
the attitudes toward school item set. Nearly two-thirds of the total

sample are deleted because ‘of nonresponses to one or more itsms.

Researchers primari]y interested in these item sets could use them, but

-

on\y with extreme caut1on

-~

Some differences in factor structure were observed for these items,

most 1ike1y due to the midsing data problem. Both the -values in Tlife

l item set and the attitudes toward school itemq set evidenced such

structural differences, in the factor anaTyses.

One subscale derived from the attitudes toward schoo]h item Set

o
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attained a r%1ative1y high internal consistency estimate for both test
packeges. This scale, however, had interpretaei1ity prob1ems. "It was
unclear whether the gnder1ying dimension related mest strongly to the
school-counseling referent or the general positive tone  toward ‘'school
taken by these items. | B ' .

~

The set of items indicating attitudes toward self were: the most

_stable of . those in the-Supp]ementary Student Questionnaire. The first

factor-derived scale relating to sel f-esteem achieved a re]etive}y high
1eve1 of reliability in both tests. However, nearly half of the cases
would need to be sacrificed because of the high degree of nonresponse.
‘The item set focus1ng on the 1mportance of certa1n goals or values
in .iife did not produce any reliable scales. Too few goals re]ating:ié
speciffc efeae in 1ife were included in the set to scale reliably. ‘KThe
composite scale itsel f was too diverse to be internally consistent.
Based upon these ana1yse§, the affective potential Qf the 1975-76
ﬁathematics assessment s the mathematics-attitude items contained in
all four test booklets. Thie shou]dcbe appealing to researchers beca@se
analyses perfofmed on one package could be rep]igate& on another
package. A]though the cognitive test 1tems are different between Tesms 1
an? 2 of‘ eech ‘age level, cross-age analyses are possible. Depend1qg
upon the comparability of properties of the‘cognitive tests within ages,

addi tonal rep]icatione could be attempted with 1imited generalizability.

1 c.
. %8s

T

9




Part One: Results of Analyses of Selected Tests at Ages 9 and 13
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TABLE I

FREQUENCY DISTRIBUTION:
ATTITUDES TOWARD MATHEMATICS,

Test 5, Age 9, 1977-78

- Response Percent
Nariable Name Item Categories Responding

Boys Math is more for boys Agree ) 16
than for girls Undecided p 19

Dilsagree 65

N . 2419

; ] _

Important It is important’ to know Agree 84
’ some math in order Undecided 8

to get a good job. Disagree 7

N 2403

Get-Along 1 can get along well Agree . 12
‘ in everyday life Undecided 17
without using math. Disagree 71

. N 2410
\Job I would like to work . Agree . 43
at a job that lets me Undecided 34

! use math. Disagree 22

N 2410

Useful Math is useful in Agree 66
. solving problems in Undecided 18
everyday life. Disagree 16

N ) 2409

Not-Math Most people do not use Agree 35
. math in their jobs.’ Undécided 27
' Disagree 38

N 2420
Girls Math is more for girls’ Agree " 13
than for boys. Undecided 21

Disagree 65

. N 2423

TOTAL N Possible 2429

b
?lv
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TABLE 11
CORRELATION MATRIX:
TEST 5, AGE 9, YEAR 1977-78

(N = 2359)
GET- ' NOT
BOYS IMPORTANT ALONG JOB USEFUL MATH. GIRLS
BOYS 1.00
IMPORTANT .17 1.00
GET-ALONG .09 .21 1.00
JOB .04 .07 .13 1.00
USEFUL .05 .11 .14 ~.,02 1.00
- NOT-USE-MATH |. 07 .13 17 .07 .11 1.00
GIRLS .21 .11 .12 .05 .04 .04  1.00
ITEM
MEANS 2.50 2.78 2.60 2.22  2.51 2.03  2.53
STANDARD
DEVIATION 7.56 .56 .69 .78 .75 .86 .71
ITEM-TO-TOTAL >
CORRELATION .20 .27 .29 .10 .14 .19 .18




- TABLE III
FACTOR MATRIX
Test 5, Age 9, Year 78

(N = 2359)

Variable Factor 1 Factor 2 Factor 3
Boys .07 - .58 .02
Important .32 .24 .13
Get Along ' .43 .11 .32
Job .03 .06 .35
Useful .38 .04 -.09
Not Math .29 7 .07 .12
Girls .09 .34 .0¢
Eigenvalue .85 31 .16
% Variance 64,3 . 23.4 12.3




TABLE IV
FACTOR ANALYSIS:
Test 5, Age 9, Year 78

(N = 2359)
Factor Loading Item -
1 - g
Factor One: . .32 It is important to know some
o math in order to get a good job. !
"Usefulness" ’
L43% I can get along well in everyday
e life without using math.
& .28 Math is useful in solving
. problems in everyday life.
.29 Most people do not use math in
their jobs.
. Eigenvalue = .85 -
% variance = 64.3°




TABLE V-
SCALE RELIABILITIES:
- Test S,lAge 9, Year 78

(N = 2359)
< E ,

# of Alpha*

Scale ~ Description Items Reliability<ﬁ

Composite " Attitudes and pércep- 7 b4
tions related to math

Factor 1~ USefuiness .40

S

*Standardized item alpha for composité item sets and for factors.




TABLE VI

FREQUENCY DISTRIBUTION:
ATTITUDES TOWARD MATHEMATICS,

Test 8, Age 13, Year 78 °

N

- - Response Percent
Variable IQSm Categories Responding
4 %
Work~Hard I am willing to work Agree strongly 35
hard to do well in Agree - 55
math. Undecided 9
Disagree 2
Strongly disagree 1
N 2431
*Girls Math is more for Agree strongly 1
girls than boys. Agree 5
Undecided 10
Disagree. 33
Strongly disagree 51
. N - ' 2425
*Memorizing Learning math is Agree strongly 9
mostly memorizing. Agree 39
Undecided 19
Disagree 26
Strongly disagree 7
N 2409
Useful Mathematics is useful Agree strongly 25
in solving everyday Agree 53
problems. . Undecided 9
N Disagree 10
Strongly disagree 3
N 2413
-|*Exploring Exploring number Agree strongly 2
' patterns plays almost Agree 11
no part in math. Undecided 22
Disagree 44
Strongly disagree 19
ﬂ N 2398
Enjoy I enjoy math. Agree strongly 18
' Agree 50
Undecided 13
Disagree 13
. .Strongly disagree 5

2412 B

)




TABLE VI (continued)

Variable

Item -

Response—
Categories

Percent
Responding

*Rule

There is always a
rule tc follow in
solving math problems.

Agree strongly
Agree

Undecided
Disagree

Strongly disagree

27
61
5
5
1

N

0 2412

How-to~solve

Knowing how to solve
a problem is as im-
portant as getting a

solution.
!

Agree strongly .

-Agree e

Undecided
Disagree
Strongly disagree

@

32
55
8
3
1

A

N

*Practice

Doing math requires

lots of practice in

" fcllowing rules.

Agree étronglf
Agree

Undecided
Disagree
Strongly disagree

23
55
11
10

2

N

*Everyday

I can get along well
in everyday life with-
out using math.

Agree strongly
Agree

Undecided .
Disagree

Strongly disagree

N.

Mathematicians work

with sxghols rather

than ideas.

Agree strongly
Agree v
Undecided
Disagree

Strongly disagree

N

Fewer men than women
have the logical ability

to become mathematicians.
&t

L

Strongly agree
Agree
Undecided
Disagree

Strongly disagree
N .

Why~correct

Knowing why an answer
is correct is as
important as getting
the correct agswerwv

Strongly agree
Agree i
Undecided
Disagree
Strongly disagree

l .
L

N




TABLE VI {(continued)

3

- Response Percent
Variable Item . Categoties Resppnding'
Upzelated - Math is made up of - Strongly agree T2
unrelated topics.. "+ Agree > 16 l
Undecided . 32
. D+- agree . 41
. : Strongly disagre 9
\ N 2424 " ‘
Do-well - I really want to do Strongly agree 55
R well in math. Agreé 41
- Undecided 3
) Disagree 1
Strongly disagree 1 ]
=y : N 2428
Pareats My parents really want Agree strongly 64
me to do well in math. Agree 31
Undecided 3
Disagree - -
i ‘Strongly disagre 1
- B N 2424
Myself I feel good when I ’ Agree strongly 40
_- solve a math problem Agree ’ 49
. by myself. .  Undecided 7
: Disagree “ 2
~ Strongly disagree 1
N 2424
Total N possible for each data set 2434

*Starred items are reflected for subsequent analyses.




\ WORK-HARD

\\GIRLS'
\MEMORIZING
USEFUL
ﬁ{PLORING
ENJOY
RGLE
PRAFTICAL
HOW+TO-SALVE

* PRACTICE
EVERYDAY
SYMBOLS

O MEN
WHY—CdFRECT~
UNRELATED
DO-WELL
PARENTS
MYSELF |
MEAN ITEM

STANDARD
DEVIATION,

ITEM-TO-TOTAL
", ") CORRELATION

- TABLE VII

CORRELATION MATRIX:
TEST 8, AGE 13, YEAR 78

- ©O(N = 2323)

WORK ‘ : HOW-TO-

HARD GIRLS MEMORIZING USEFUL EXPLORING - ENJOY RULE PRACTICAL SOLVE -
1.00

.23 1.00

-.01 .10 1.00 . e

.11 .13 .05 1.00

.13 .23 .07 .19 1.00

.49 .15 -.00 .12 .09 1.00

.13 .12 -.15 .13 -.14 .10 1.00

.21 .19 -.06 .27 .12 .16 -.13 1.00

.22 .16 }01 .20 .17 .16 -.17 .20 1.00
.11 .09 -1 .13 .04 .05 20 .11 12
.22 .28 .02 .24 .19 .33 -.15 .24 .17
.01 .06 A1 .03 .08 .02 .04 -.00 .06
.11 .30 15 .14 .23 .05 -.00 .14 .18
.21 .17 -.01 °15 .13 .14 -.18 .19 .31
.08 .18 .14 .08 .19 .08 -.04 .12 .09
45 .19 -.04 .10 .08 .39 .16 .17 .25
.23 .13 -.06 .04 .08 .12 .19 .13 .14
.31 .19 .01 .10 .14 .31, .16 .16 .21

4.21 4.28 2.83 3.84 3.68 3.63 4.10 3.88 4.14

75 .91 1.12 .98 .99 1.08 .78 .78 .79
43 .41 .05 .31 .32 .35 .23 .34 .38

| &1
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(TABLE VIL CONT.)

Rl

:

’ PﬁACT ICE EVERYDAY SYMBOLS MEN ‘(‘IIgERECT. * UNRELATED DO-WELL PARENTS MYSELF
PRACTICE- ' [1.00/ | \
EVERYDAY | .15° 1.00
. SYMBOLS -+ {-.05 .05 1.00 ) :
MEN  |-.04 .12 L4 1.00
WHY-CORRECT. | .19.. 18 ° .04 A1 1.00
UNRELATED |-.02 .12 11 - 19 .14 1.00 T
DO-WELL 1 .14 .21 *.05 200 .21 .07 11.00 _
PARENTS " - ;13 ‘ .10 -.01 05, .17 .05 .35 1.00
 MYSELF .20 .25 .00 .08 .22 07 .46 .26 1.00
ITEM MEAN 3.87 4.14 2.91 3.56  4.10 3.38 4.48 4.58. . 4.26
' STANDARD | o -
- DEVIATION 93 91, .93, 1.02 .75 .93 .67 .66 .76
IIEM—TO-TOTAE§‘4 . . o~
. CORRELATION 17 .43 09 .29 .35 .25 45 .26 \\\\\.42
: - _ ‘\\\\\
t & . { s
=
’ - B '
) ,;7.1‘, :
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/ TABLE VIII
‘FACTOR MATRIX:*

Test 8, Age 13, Year 78

LN = 2323) C ‘
| Variable Factorll Factor 2 Factor 3~ Factor 4 ‘
Work-hard .43 .16 4110
Girls 17 .30 12 .37
Memorizing -.78 -.10 ' .03 .37
Useful -.02 43 .12 .13
Exploring . .08 .30 .. .03 .32
Enjoy .23 .11 71 .03
Rule ~.23 ~.38 .02 12
Practical L1l 42 .16 .09 '
: How-to-solve .27 .35 Y, .16
Practice -.20 -.34 .02 .18
Everyday .08 .41 .36 , .14
Symbols | .01 ~-.04 .02 .27
Men ' .06 Y - .53
Why-correct .27 .38 , .03 .07
Unrelated .05 .14 .03 .36
Do-well W71 .07 .32 .07
Parents .48 .14 - . -.01
Myself .49 .20 .24 © .05
Eigenvalues 2.93 .95 .63 .42
% Variances 59.5 19.2 12.8 8.5

* Varimax rotated with Kaiser Normalizationm.




Factor

Test 8, Age 13, Year |78 \
[

Loading

i

TABLE IX
FACTOR ANALYSIS:

|
|
|
(N = 2323)

| Item

Factor One: L4 3%

"Motivation"

.71

.48

.49

N

* \
{
I am willing!to work hard to
do well in math.

i
I really want to do well\in
math. \

i \

My parents really want me to
do well in math. '
I

\

\
I feel good when I solve a !

math problem by myself. \

\
!

Eigenvalue
% Variance

2.93
159.5

|
t

1

[
'
(

Factor Two:

"Usefulness'

-.38

.42

.35

.34
L41%

.38

Math is useful in solving
everyday problems.

There is always a rule to \
follow in solving math !
problems.

Most of math has practical !
use.

Knowing how to solve a !
problem is as important as |
getting a solution.

Doing math requires lots of !
practice in following rules.

I can get along well in !
everyday life without math. |

@

= . - \
Knowing why an answer 1s,correc§
is as important as getting the |
cOTrect answer.

|
, |
[

Eigenvalue
% Variance

.95
19.2

g

t

, *Starred items load greater
| .

i

) ¥

than .30 on more than one factor
| .

. &g




TA3LE X
SCALE RELIABILITIES:
Test 8, Age 13, Year 78

(N = 2319)
7 # of Alpha*
N Scale Description Items Reliability
Composite Attitudes and percep- 18 ,73
tions related to math
Factor | Motivation 4 .68
Factor 2 Usefulness » 4 .61

*Standardized item alpha for composite item sets and factors,

£

o
i




TABLE XI

FREQUENCY DISTRIBUTION:
ATTITUDES TOWARD MATHEMATICS,-

Test 9, Age 13, Year 78

Response Percent
Variable Item Categories Respondin ¢
Am-good I am good at math. Agree strongly 13 ° : )
Agree 52
Undecided 26
: Disagree 8
Strongly disagree 1
N 2365
lLogically " Math helps a person Agree strongly 18,
to think logically. Agree 55
) Undecided 20 .
Disagree 5
Strongly disagree 1
N 2353
o s
Algebra It is important to Agree “strongl 28
know math such as Agree . 44
algebra or geometry Undecided * 14
v in order to get a Disagree 12
good job. Strongly disagree 2 °
2 N - 2364
s Arithmetic It is important to Agree strongly 41
i ' *know arithmetic in - Agree 47
order to get a good Undecided 7
job. ~ Disagree 4
. Strongly disagree ° 1
N - ¢ 2355
*Have~to I am taking math only Agree strongly 6
because I have to. Agree 23
Undecided 13
Disagrée 40
Strongly disagree 6
N 2357
*Discoveries New discoveries are Strongly agree 6
seldom made in math: Agree o 29
Undecided 22 .
Disagree 30
Strongly disagree 12
N 2343




TABLE XI (continued)

Response Percent

Variable Item Categories Responding
*Boys Mathematics is more Strongly agree 1
. for boys than for girls. Agree 2
. - Undecided -5
. Disagree 35
Strongly disagree 57
N 2364

Take-more I would like to take Strongly agree 14
more math. Agree 35

Undecided 27

Disagree 16

' Strongly disagree 9

N 2364

*Creative Creative people Strongly agree 3
"usually have trouble with Agree 12
math. Undecided 34
Disagree 37
Strongly disagree 14
N 2365

Fstimating Estimating is an Strongly agree 11
: - important mathe- Agree 60
matical skill. Undecided 20

Disagree 7

) Strongly disagree 1

N’ 2346

[

13

A DUnderstand I uysually understand Strongly agree

Y what we are talking Agree 66
about in math. Undecided 11
‘ Disagree 9
Strongly disagree 1

N . 2364
Trial-error Trial and error can Strongly agree 10
often be used to } Agree 46
solve a math problem. Undecided 31
: Disagree 10
Strongly di.:cvee 3

N . . 2360
Good-grade A good grade in math Strongly- agree ) 58
is important to me, Agree ‘ 39
Undecided 2
Disagree 1
1

Strongly disagree

N




TABLE XI (continued) - = | ' ,
Response Percent
Variable . Item Categories Responding
Justifying Justifzing the mathe- Strongly agree 12
matical statements a Agree 53
person makes is an : Undecided 31
extremely important Disagree 3
~ part of math. , . Strongly disagree - 1
. N 2364
Total N Possible 2368

7 u
‘ *Starred items are reflected for subsequent analyses..
N




TABLE XII

, | CORRELATION MATRIX:
| TEST 9, AGE 13, YEAR 78
’ . ~ (N = 2293)
AM  LOGIC- ARITH- HAVE - DISCOV- TAKE CREA- ESTI-  UNDER- TRIAL- GOOD  JUSTI-
GOOD ALLY ALGEBRA METIC TO  ERIES  BOYS MORE TIVE MATING STAND ERROR  GRADES FYING
X 153
" AM GOOD 1.00
LOG ICALLY .17 1.00
'ALGEBRA .08 .19 1.00
ARITHMETIC .08 .18 .25 1.00
HAVE TO .26 .18 . .12 18 1.00
DISCOVERIES .05 - .09 .02 .67 .19~ 1.00
BOYS .07 .13 .06 14 -.20 .10 1.00
TAKE MORE .38 .20 .21 .18 .43 .05 .11 1.00
_ CREATIVE .08 .10 -.02 .08 17 .19 s.20 .07 1.00
ESTIMATING .10 .18 .13 .15 .01 -.01 .04 .13 .03 1.00
UNDERSTAND 41 .16 .05 .09 21 .04 10 .26 .16 .12 1.00
TRTAL-ERROR .02 .13 .03 .07 - .03 .03 -.01 .08 .04 .12 .07 1.00
GOOD GRADES 18 .16 .17 .19 .22 .04 19 .21 .11 .07 .18 .06  1.00 7
JUSTIFYING 15 .22 - .19 .13 .07 .02 11 .22 .03 .16 .10 .07 .15 1.00
ITEM MEAN: 3.67 3.85 3.86 4.23  3.42  3.14  4.47 3.29 3.49 3.73  3.80 3.49  4.53  3.71
STANDARD |
DEVIATION . |.84 .81 1.01 .82 1.20 1.14 .73 1.15 .96 .80 .82 .91 .63 .75
ITEM-TO-TOTAL | | | ’
CORRELATION




' TABLE XIII ‘ -
FACTOR MATRIX:*
Test 9, Age 13, Year 78

(N = 3293)
Variable Factor 1 Factor 2 Faétor 3  Factor 4
Am—-good .14 .64 .21 -.03
Logically .42 .13 .10 -.16
Algebra . .43 -.05 .24 .03,
Arithmetic .38 -.04 .20 -.16 )
Have-to ‘ -.02 : -.20 -.62 ‘ .35 -
Discoveries -.01 - -.09 .32
Boys -.15 - -.03 -.11 .36 7
Take-more .26 . .36 ' .51 -,04
Creative -.03 -.I3 - .05 .53
Estimating 38 - .11 -.04 .01 °
Understand 15 .57 .05 -.16 ' |
Trial-error .19 .06 -.03 -.04 ¢
GooJ—grade‘ ) .27 .14 .}0 -.19
Justifying .40 11 .09 . =01
Eigenvalue 2.16 - .63 .53 .38
% Variance » 58.7 16.5 14.5 10.3

*kVarimax rotated with Kaiser Normalization.




© TABLE XIV
FACTOR ANALYSIS::
Test 9, Age 13, Year 78
(N = 2293) - )

Factor Loading s Item

Factor One: .42 Math helps a person to think
) logically. 1

"Importance hvd@

.43 It is important to know math

such as algebra or geometry in

order to get a good job.

It is important to know
arithmetic in order to get a
good job. “

Estimating is an important
mathematical skill.

Justifying the mathematical
statements a person makes is an
extremely important part of
math. K

Eigenvalue
. % Variance =




TABLE XV
SCALE RELIABILITIES:
Test.9,tﬁgé 13, Year 78

(N = 2293)
. # of Alpha*
Scale Description .Items Reliability
Composite Attitudes and percep- 14 .67
tions related 'to math ’
° Factor 1 Importance 5 .52 ‘

1

*Standardized.ited’alpha for composite item sets and factors.




TABLE XVI
SUMMARY OF MATHEMATICS-ATTITUDE SCALE ANALYSIS
NAEP 1977-78, Ages 9 and 13

SCALE /DESCRIPTION

TEST N OF N OF  ALPHA
’ ITEMS. CASES  RELIABILITY]
5 COMPOSITE 7 2359 | .44
(age
nine) FACTOR1: Usefulness 4 2359 | .40
With Undecided's deleted: - |
COMPOSITE 645 | .40
FACTORl: Usefulness . T 645 | .35
8 COMPOSITE 18 2319 | .73
(age * o s ~hem
thirteen) |FACTOR 1: Motivation 4 2319 | .68
FACTOR2: Usefulness 4 . 2319 | .61,
9 COMPOSITE 14 2293 | .67~
(age ) . : _ ‘
thirteen) [FACTOR 1: Importance 5 2293 | .52 7

¢

s

* Standardized item/alpha/for comp051te item sets.and’ for
factors. ‘




TABLE XVII
FREQUENCY DISTRIBUTIONS: - : !

STUDENT RATINGS OF MATH TASKS,

-

Test 5 ‘Age’ 17 Year 78

, (N = 2264)
TASKS ‘ » DIMENSIONS .
Importance % Easiness % "Liking % -}
- - R B ] ‘ .
Solving word Very Important 16 Very Easy 3 Like A Lot 3
problems Important 55 . | Easy , 36 Like i 30
Undecided » 17.; | Undecided 29 Undecided 26 [‘
Not Very Important 11 Hard 31 DislikKe 33
Not Important At A1l 1 Very Hard 2. | Dislike A Lot. =8 |
R * N = 2215 N-= 2179 N = 2192
i
Working with’ ©  [Very Important 27 Very Easy 12 Like A Lot 5.
fractions ° i |Important 57 | Easy .30 ‘Like 43
' [Undecided 10 Undecided 18 ¥| Undecided 24
; Not Very ILmportant 6 Hard 19 Dislike 24
Not Important At All 1 Very Hard . 2 | Dislike A Lot 4
' = 2205 N = 2171 ‘ N = 2142
Estimating answers Very Important 15 Very Easy 7 Like A Lot 4
to problems Important .. 54 Easy 44 Like 35
! 3 ! Undecided . 20 Undecided .32 ‘Undecided 37
g ' |NSE Very Imporfant 10 | Hard. . 16 | Dislike .21/
i Not Important At All 1 Very Hard -2 Dislike A Lot 3
N = 2190 N = 2133 G N = 2124
| -
Measuring lengths, [Very Important 32 Very Easy & 9.| Like A Lot 4
weights of volunmes Important 53 |- Easy : 44 Like _ .39
- Undecided 9 Undeécided 21 Undécided 29
) Not Very -Important 5 Hard ¥ 24 Dislike 56 .
| Not Important At A1l 1 Very Hard 2 | Dislike A Lot .3'
: S ) N = 2212 N = 2165 N = 2135
" {g. t; . . ) P W .
Working with ; Very Important 37 Very Easy g Like A Lot 6
metric measures. Important . -4 39 Easy , 257| Like 24
Undecided ' .13 Undecided * 22 | <Undecided 27
Not Very Important = 8 Hard 37 Dislike 33
. Not Important At All 3 Very Hard ., 8 Dislike A Lot 11 *%
= 2189 = Al55 N = 2141
K P N \ -
Doing proofs Very Important - 9 Very Easy.. 3 Like /A Lot 4
t ) Important - - - 35 | Easy 21 Like/ 16
Undecided ! 30 ¢! Undecided 34 Undecided 36
2 [Not Very Important 13 | Hard 33 Dislike | 30
| Not Important At All 7 ! Very Hard 9 ' Dislike A Lot 14
X ¥ ! ; , N = 2189 ! N = 2152 * -/ "N = 2146
“ o ’,/ =i ) N ’/
v ¢ \_‘; f
P . R 'A‘; (’95 . Y ;




%

WORD:

WORD:

WORD:
FRACTIONS:

* FRACTIONS:
FRACTIONS:

. ESTIMATING:
ESTIMATING:
ESTIMATING:
MEASURING:
MEASURING:
MEASURING:
METRIC:
METRIC:
METRIC:
PROOFS:
PROOFS:
PROOFS:

-t

IMPORTANCE
EASINESS
LIKING
IMPORTANCE
EASINESS
LIKING
IMPORTANCE
EASINESS
LIKING
IMPORTANCE
EASINESS
LIKING
IMPORTANCE
EASINESS
LIKING
IMPORTANCE
EASINESS
LIKING
COURSEWORK
HOMEWORK
WHITE RACE
MINORITY %

ITEM MEANS

STANDARD
DEVIATION

ITEM TO TOTAL

CORRELATION

ATTITUDE ITEMS AND BACKGROUND VARIABLES

TABLE XVITI

CORRELATION MATRIX:

Test 5, Age 17, 1977-78
(N = 2215) _

WORD WORD WORD FRACTIONS FRACTIONS FRACTIONS ESTIMATING ESTIMATING ESTIMATING
IMPORTANCE EASE ° LIKE IMPORTANCE EASE LIKE IMPORTANCE EASE LIKE

1.00

12 1.00

.40 .44 1.00

.29 -.03 .10 1.00

.12 .09 .08 .32 1.00

.12 .03 .19 .40 .57,  1.00

.22 .11 .20 .28 .09 T . .14 11.00

14 24 .16 .15 .25 .15 .16 1.00

.18 13 .26 .20 .16 .29 .38 .49 1.00
- .26 .07 .13 .43 .19 .21 .25 .15 .15

.13 .17 .18 .19 .27 .13 .12 .29 .16

.20 .11 .30 .25 .17 .26 .16 .23 .32

.21 02 .11 | .29 .19 .18 .16 .15 12

.15 .13 .13 .18 .27 .17 .09 .26 .17

17 .05 .18 .19 .23 .22 .10 .20 .22

.34 A1 .27 .22 .07 .13 .22 12 .17

.17 .27 .24 .04 .13 .10 .13 .20 .16

.19 17 .30 .12 .09 .17 .17 .13 .22
-.13 .04 .00 -.22 -.37 ~.20 -.10 ~.23 -.13
-.14 -.04 -.08 -.14 ~.15 ~.13 -.06 -.09 -.08

.07 .07 .13 .00 ~.04 .03 .04 .04 .01
~.10 -.08 -.12 -.03 .04 -.04 ~.02 .02 ~.03
2.28 2.92 3.16 1.95 2.46 2.79 2.27 2.61 2.84
— .90 .93 1.02 .81 97 .99 .87 .89 .89

‘ 9
.40 26 .43 .42 .38 .40 .34 41 b




*@ i .
|
|
|
|
|

- “ /‘_"‘
TABLE XVIIT (continued)
MEASURE MEASURE MEASURE METRIC METRIC METRIC PROOF PROOF PROOF COURSE HOME  WHITE MINORITY ’
IMPOR.  EASE LIKE IMPOR. EASE LiKE IMPOR. EASE LIKE WORK WORK  RACE % .
. MEASURING: IMPORTANCE 1.00
MEASURING: FEASINESS .31 1.00 i
MEASURING: LIKING .40 .54 1.00
\ METRIC: IMPORTANCE .33 .20 .21 1.00
METRIC: EASINESS 20 .38 .28 31 1.00
METRIC: LIKING .22 .31 .37 47 .66 1.00
PROOFS:* IMPORTANCE 21 .08 .18 .15 .09 .14 1.00
PROOFS: EASINESS .10 .17 .12 .06 .16 .14 .38 1.00 o
PROOFS: = LIKING ‘ 11 .12 .18 .07 .11 .16 .52 .62 » 1.00
COURSEWORK | ~.22 -.32 -.19 -.29 -.32 -.28 .01 -.02 -.01 1.00
HOMEWORK -.15 -.16 -.15 ~-.11 -.15 -.16 -.11 -.08 -.08 .30 . 1.00
WHITE RACE -.03 -.03 .03 .01 -.02 .02 .12 .09 .12 .13 -.03 1.00 .
MINORITY % {03 .09 - -~.01 -.00 .02 - —-.04 -.11 -.08 -.11 -.12 | -.04 — .47 1.00 *
ITEM MEANS 1.88 2.64 2.83 2.01 3.10 3.18 2.81 3.24 3.33 3.68 .64 .86 .15.28
STANDIARD ) -
DEVTATION .82 1.00 ~ .95 1.06 1.12 1.09 1.10 .99 1.04 2.61 .82 .35 19.98
ITEM TOTAL ) ‘ T
CC:XRELATION .43 L44 .51 .38 .45 49 .39 .38 L4l ' :
§ ¥
//
(3"
(:; J ] (} J




TABLE XIX
FACTOR MATRIX:*

Test 5, Age 17, Year 78 .

, % Variance

g b (N = 2215) B
Variable Factor 1  Factor 2 Factor 3 Factor 4 Factor 5 Faector 6 Factor 7
Word Importance 11 .16 Lbh .05 02 z .30
Word Easiness .01 .16 ~.07 .10 .04 .16 .49
Word : Liking .08 .16 .22 .10 " .03 .03 .84
Fractions : Importance .09 .04 .61 .08 ’/,;/ .33 .07 -.07
Fractions : Easiness .15 .04 .07 .05 .80 .15 .03
"Fractions : Liking .10 .07 .24 .15 .65 - .06
Estimating: Importance .02 .12 .36 .29 .03 .03 : .09
Estimating: Easiness .14 .10 .03 .42 .16 .25 .14
Estimating: Liging _ .08 .09 .16 .97 .10 .04 .10
Measuring : }mportance .13 .05 .57 .03 .10 .29 -
Measuring : Easiness 20 .05 = .12 .07 .10 .81 11
Measuring : Liking 22 .07 .32 .18 .07 49° .15
Metric ¥ Importance .43 .02 .35 .03 .10 .07 -
Metric Easiness & .63 07 .04 .09 . .15 .26° .07
Metric : Liking .94 .08 .12 .10~ .08 .10 .05
Proofs . Importance .05 .54 .35 .05 . =01 -.02 .13
Proofs . Easiness .07 .70 -.03 .07 , .07 12 .17
Proofs - Liking .05 .84 .10 .10 .05 .02 .11
Eigenvalue 4.12 1.56 1.06 .94 .79 .73 .64
41.9 15.9 10.7 .6 <8.0 7.4 6.5

Varimas rotated with Kaiser Normalization.

-
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) . TABLE XX
‘ FACTOR ANALYSIS:
: - Test 5, Age.l17, Year 78
(N = 2215) <
Factor Loading Item
.
One L43% Important to work with metric
measure.
.63 ~ Easy tovwrk with metric
.| . measure. -
.94 7 Like to work with metric
measure.
Eigenvalue = 4.12 :
% Variance = 41.9
Two .54% Important to do proofs.
.70 Easy to do'proofé%
.84 Like to do proofs.
Eigenvalue = 1.56 -
% Variance = 15.9
Three Lhb* Important to solve word probiems;'
.61 Imporéant’toiﬁork with fractions.
.36 Important to estimate answers.
.57 . Important to measure lengths.
.32 Like to measure lengths.
.35 Important to work with metric
measures.
) .35 Important to do proofs.
EiéenValue = 1.06
% Variance = 10.7f
Four L42% Easy to estimate answers.
.97 Like to estimate answers.,
S *®
Eigenvalue = 94 7
% Variance = 9.6
M * Item loads greater than .30 on-r?re)thaﬁ one factor.
A Jg_,
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TABLE XXI
CANONICAL CORRELATION ANALYSIS: Test 5, Age 17, Year 78
) (N = 2215) ) '
%
Coefficients for Canonical Variables of the First Set
Variable © CANVAR 1 | CANVAR 2

Word : Importance -,12 ‘ -.31

Word : Easiness .20 -.22

Word :. Liking .10 £ =.23
Fractions : Importance -.04 -.16 o
Fractions : Easiness -.47 .14
Fractions : Liking .04 -.24 .
Estimating: Importance -.05 «.03
Estimating: Easiness -.19 .12
Estimating: Liking .01 .09
Measuring : Importance -.11 .14 i

° Measuring : Easiness -.34 21

Measuring : Liking - .07 -.14

Metric Importance -.26 .08

Metric : Easiness -.24 .13

Metric : Liking -.05 -.39 .
Proofs Importance .15, -.30

Proofs : Easiness .07 .- 14

Proofs : Liking -.02 [7 -.16

Coefficiénte for Canonical Gariables of the Second Set

. CANVAR 1 | CANVAR 2
Coursework .96 -.06
Homework - .01 -.36
White Race .10 .57
Minority -.06 .61
R ) .53 .76
R? .28 .07
Significance .0G .00

103
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: TABLE XXIT | | I
s, ‘ *SCALE RELIABILITIES: - -
’ . Test 5, Age 17, Year 78 ’
\ . ‘ ° v
. o # of # of Alpha* ’
; Scale Description Items Cases ' Reliability
; : ' : 4
a Composite Task-Related 18 11994 - .82
» . Affective Responses ' :
- Dimensicn.1 Importance i 6 2109, .67
Dimension 2 Easiness ., 6 2037 .62
Dimension 3 Liking 6 - 2021 .66
. o .
=

* Standardized item alpha for composite item sets and dimensions. .

¢
-
=

b




» . ‘ LS
‘ - N 7 M
v o ) s’ o '
. .

.

L

v

'TABLE XXIIL

q

FREQUENCY DISTRIBUTIONS:
STUDENT RATINGS OF-MATH TASKS

Test 6f-Age 17, Year 78

- (N. = 2231)
. ".‘ Y
TASKS .. - DIMENSION
Importance 7% " Easiness 7 . Liking %

Solving Equations |[Very Important 26 Very ‘Easy 9 | Like A Lot 5
. Important 56 | Easy 47 | Like 43,

Undecided 4 13 Undecided 28 Undecided f»28

Not Very Important 5 Hard 16 Dislike 20

Not Important At All 7 Very Hard 1 Dislike A Lot 3

N = 2195 N = 2153 : N = 2146

Working with Very Important 26 Very Easy 6 Like A Lot 3

Percentages Important 56 Easy . 43 Like 33

. Undecided 13 | Undecided 24 | Undecided 31

Not Very Important 5 | Hard 26 Dislike 29

Not Important At A1l - Very Hard 1 Dislike A Lot 3

N = 2166 N = 2113 N = 2074

Memorizing rules Very Important 19 Very Easy 4 Like A Lot 2

and formulas Important ° . 41 Easy 26 Like 19

Undecided 22 Undecided 29 Undecided 30

Not Very Important 16 Hard, 36 Dislike 41

.|Not Important At All 3 Very Hard 5. Dislike A Lot 9

N = 2140 N = 2080 N = 2054

Using Charts and Very Important 16 Very Easy 13 | Like A Lot .8
|Graphs Important 57 Easy 56 Like 49.
Undecided 16 Undecided 19 Undecided 24°

Not Very Important 10 Hard 12 Dislike 17

Not Important At All 1 Very Hard 1 Dislike A Lot 2

- K N = 2155 N = 2063 N = 2044

Working with Very Important 35 Very Easy 31 Like A Lot ~ 16

whole numbers Important 52 Easy = 55 Like ' 56

» . ' Undecided: 9 | Undecided 10 | Undecided © 20

Not Very Important . 4 Hard / 4 Dislike: 8

Not Important At All - Very Hard 1\ - Dislike A Lot 1

. N = 2140 N = 2092 N = 2068

Doing long Very Important - 20 Very Easy 16 Like A Lot 8

division Important- 54 Easy 51 Like 36

1Undecided 14 Undecided 19 Undecided 25

. Not Very Important 12 Hard 13 Dislike 27

Not Important At All 1 Very Haid - 1 Dislike A Lot 4

. N = 2119 . N = 2098 : N = 2077
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EQUATIONS: IMPORTANCE
* ™ EQUATIONS: EASINESS
. EQUATIONS: LIKING . ,
PERCENTAGES: IMPORTANCE
PERCENTAGES: EASINESS
PERCENTAGES: LIKING 7 .
FORMULAS: IMPORTANCE
FORMULAS: EASINESS
FORMULAS: LIKING
CHARTS: IMPORTANCE
CHARTS: EASINESS
CHARTS: LIKING
WHOLE NUMBERS: IMPURTANCE
» WHOLE NUMBERS: EASINESS
WHOLE NUMBERS: .LIKING
DIVISION: IMPORTANCE
DIVISION: EASINESS
DIVISION: LIKING -
COURSEWORK -«
WHITE RACE
HOMEWORK
‘Zi MINORITY %"
TTEM MEANS
- STANDARD
DEVIATION
ITEM-TOTAL
CORRELATION

*

‘ e "+ TABLE XXIV - . o

IMPORTANCE DIMENSION CODED WITH 'UNIMPORTANT'" HICH;
uLIKING DIMENSION CODED WITH "DISLIKE" HIGH.

-+ - 7 s GORRELATION MATRIX: . ’ oo ’ ‘ . |
. ATTITUDE ‘ITEMS AND BACKCROUND VAWDﬁBLES }
& X : . Test 6, Age. 17, Year 78 ‘ : o ‘ : }
r . ' (N = 1889) : ‘ i
o - s ° . N 1
. , 9 . |
EQUATION  EQUATION” EQUA@ioﬁ.'PERCENTAGE PERCENTAGE PERCENTAGE FORMULAS FORMULAS FORMULAS
IMPORTANCE EASE , .LIKE IMPORTANCE EASE LIKE IMPORTANCE EASE LIKE :
1.00 . ‘ , , 7 .
.22 1.00 - ' :
38, ¢, 45 L 1.Q0 . .
.36 .12 .17 1.00%. : . . . o
.18 .27 .23 .31 1.00. .
.18 .11 .35 .32 .58 1.00 . . :
.27 10 .22 .27 .15 .20 100 ‘ |
© .16 o .30 .25 .11 . .22 .19 .27 1.00 R
.18 .16 .34 .10 .~ .15 .30 .43 © .54 ¢ 1.00
.28 .10 .19 .30 .16 .19 .30 A4, .15 |
.20 .34 .23 .19 .23 .16 .12 .30 .18 |
.19 A5 .26 .17, .16 .24 .19 .20 .26
.28 .15 - .21 .34 .18 13 .18 .13 20
.19 .33 .26 .28 .29 .18 .13 .21 .10
.20 .20 .36 .27 .20 .26 .19 .17 .25
.27 .14 .20 .33 .17 .16 - .27 11 .16
.15 .29 .26 .21 .32 .22 .15 .21 .13
.16 .16 .33 .17 .15 .26 .19 .19 .29 |
-.15 -.21 -.25 -.19 ' -.25 ~.14 -.09 -.18 -.05
.00 ~.04 .07 -.02 .01 .09 12 < .07, . .18
-.08 -.06 -.07 -.06 -.11 -t -:08 -.07 -.08 -.05
-.03 .02 © ~.05 -.03 -.01 ~.06 -.13 -.06 -.15
\1.97 2,49 . 2.7 1.95 2,72 2.95 2.43 3.11 3.36
.78 .88 94 477 .95 .94 1.04 .97 .95 -‘
42 .40 54 b " .46 .40 42 J4h

EASINESS DIMENSION CODED WITH "DIFFICULT" HIGH;

o 1 -

~ N . 1
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EQUATIONS:  IMPORTANCE
EQUATIONS: EASINESS
CEQUATIONS: LIKING
PERCENTAGES: IMPORTANCE
PERCENTAGES: EASINESS
PERCENTAGES: LIKING
«FORMULAS: IMPORTANCE
FORMULAS: EASINESS
FORMULAS: LIKING
CHARTS:  IMPORTANCE
CHARTS:  EASINESS
CHARTS: LTIKING  «
TTWHOLE NUMBERS: ~ “TMPORTANCE |
WHOLE NUMBERS: — EASINESS
WHOLE NUBMBERS: [LIKING
PDMVISLON:  IMPORTANCE
: DIVISION: - EASINESS
DIVISION: LIKING
COURSEEWORK
WHITE RACE
HOMEWORK
MINORLTY %
% " ITEM MEANS
STANDARD
DEV AT LON
(4
ITEM~TOTAL
CORRELAT ION
. Q
' 1(.)u
K o

(XXIV CONT.)

4%

LAl

CHARTS ,Cl’lAR_TS__Ll;lAkTS,,‘iHAQLE NUMBERS ,\ﬂ'I_QLE,MBE_RSMJﬂ‘IQL.E:J_\lUf‘iBElLS, DIVISON
“‘fPORTANCE_”jiA_SE LIKE IMPORTANCE EASE L LIKE _ ) IMPORTANC_EQ
\‘\ B
\
1.00 ‘
.27 L. 00 -
.'{{5 .458 100 *
- 25 b7 R . T 1.06-
.16 31 .19 .38 1.00 }
.22 .23 .30 14_’ .83 1.00
.21 .14 .15 .38 .22 .23 L.00
L .22 ) 14 .20 ' . .38 .26 .32
L2 .09 .19 .17 Y o .33 - .39
-.13 -.24 -.15 -.14 -.27 —-. 18 -.13
-.02 -.11 -.02 -.04 -.08 .00 .01
-.06 -.07 -.08 -.06 ~.13 » -.09 ‘ -.02
-.01 .05 -.02 .02 .03 -.03 -.03
2.19 2.32 2.55 1.80 1.84 2.20 2.20
.84 .88 .94 .75 .75 .81 .93 -
40 A i 41 48 51 42
oo




EQUATIONS:
EQUATIONS:
EQUATTIONS:
. PERCENTACES:
PERCENTAGES:
PERCENTAGES :
FORMULAS :
FORMULAS :
- FORMULAS :
CHARTS::
CHARTS:

_ CHARTS:
WHOLE NUMBERS:
WHOLE NUMBERS:
WHOLE NUMBERS:
DIVISION:
DIVISLON:
DIVISION:

‘EASINESS -

LIKLING

(TABLE XXIV CONT.)

/

IMPORTANCE
EASINESS
LIKING
IMPOR'TANCE

LIKINC
IMPORTANCE
EASINESS
LIKING
IMPORTANCE
EASINESS

LMPORTANCE
EASINESS
LIKLING
IMPORTANCE
FEASINESS
LIKING
COURSEWORK
WHITE RACE
HOMEWORK
MINORITY %

I'TEM MEANS

STANDARD
DEVIAT ION
ITEM-TOTAL
CORRELATION

e oo L

DIVISION DIVISON COURSE WHITE HOME MIN-

EASE

|

~>

.00

.52
.33
.00

09
01
30

.94

.47

_LIKE

1.00
~. 10 1

.00
.14
.10
.16

3.956

1.00
-.03
-.47

.85

.35

1.00
.02

3.92 15.21

2.4

1.00

20.60

i

¢

&

WORK.- “RACE WORK- ORITYZ —




TABLE XXV
FACTOR MATRIX:*
Test 6, Age 17, -Year 78

(N = 1889)

;:f"‘"”__Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Equation; Importance b4 14 .19 .10 .08 .10
Equations Easinegé .05 .60 ‘.18 .08 .06 .09 i
Equations Liking .20 .35 .31 .12 .20 .20, :
Percentages: Importance .58 .06 .03 .08 . .04 .28
Percentages: Easiness .16 .28 ©.05 .05 .G5 .68
Percentages: Liking .15 .03 .20 .12 .15 .76
Formulas Importance .38 -.04 b .09 .06 .08 _

—Fermulas : --Easiness .- - .03 .31 .55 .11 .04 09 e
Formulas Liking .09 .06 .83 .10 .13 .10
Charts Importance .41 - .13 .39 .01 .10 )
Charts Easiness .11 .40 .12 .53 -.01 .08
Charts L%king .13 .08 .13 .95 .10 W08
Whole Num. Importance .59 .24 .01 .04 .08 -
Whole Num. Easiness .35 .57 -.03 .09 .13 .10
Whole Num. Liking .39 .34 .10 .16 .22 .09
Division Importance .49 .08 .08 .03 .32 .04
Division Easiness .18 .37 .03 .04 .46 .18
Division Liking .14 .08 .19 .05 .93 .08

. Eigenvalue 4.50 1.14 1.02 .85 .78 .71

. % Variance 50.0 12.7 11.4 9.4 8.7 .9
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TABLE XXVI
FACTOR ANALYSIS:
Test 6, Age 17, Year 78

(N = 1889)
Factor Loading B ) Itéﬁ
One : 44 Important to solve equations.
<
.57 Important to werk with percen-
tages.
.38%* Important to memorize rules
and formulas.
.40 Important to use charts and
graphs.
.59 Important to work with whole
. ! numbers. :
.35% Easy to work with whole numbers.
.39% Like working with whole numbers.
.49 | Important to do long divisionm.
Eigenvalue = 4.49 e
% Variance = 50
Two .59 Easy to solve equations.
.34% Like to solve equations.
L31% Easy to memorize rules and
formulas.
.40 Easy to use charts and graphé}
O7* Easy to work with whole numbers.
o L34% Like working with whole numbers.
‘ ’ .37 Easy to do long division.
Eigenvalue = 1.14
% Variance = 12.7
Three L31% Like to solve equations.
L44% Important to memorize rules and
formulas.
.55% Easy to memorize rules and
formulas.
.83 Like to memorize rules and
formulas.
Eigenvalue = 1.02
% Variance = 11.4

* Loads greater than .30 on more than one factor.
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CANONICAL CORRELATION ANALYSIS:
(N =

TABLE XXVII

1889)

Test 6, Age 17, Year 78

- Coefficients for Tanonical VﬁfiabléS'of the First Set

1

Variable CANVAR 1 CANVAR 2
Equations Importance | -.03 -.03
Equations : Easiness .07 .13
Equations : Liking -.37 -.13
Percentages: Importance | -.l4 .01
Percentages: Easiness -.28 -.10
Percentages: Liking .14 -.10
Formulas : Importance | -.03 -.33
Formulas : Easiness -.19 -.08
Formulas : Liking .18 -.47

o Charts Importance |[~=.02 | L0

Charts : Easiness -.20 .36
Charts  : Liking -.03 -.03
Whole Num. : Importance .05 .09
Whole Num. : Easiness *=.20 .10
Whole Num. : Liking -.04 .04

= Division - Importance—| 01~ - =13 -

ivision - : Easifiess -.52 .13
Division :Liking .20 -.46

Coefficients for Canonical Variables of the Second Seﬁ

CANVAR 1 CANVAR 2
Coursework .97 .08
Homework .19 .17
Minority % .10 .38
White Race .05 -.75
R .46 .28
R2 .21 .08
Significance .00 .00




TABLE XXV¥II
SCALE RELIABILITIES:
Test 6, Age 17, Year 78

I <

S o o #of  #of . Alpha* ] U
Scale . Description. Items Cases Reliability

1 -

Composite Task-Related - 18 1889 .84
Affective Response N
N
s .Dimension 1 Importance 6 2010 .71 \\\\\\
; -

Dimension 2 Easiness . 6 1927 .70
Dimension 3 Liking 6 1899 71

* Standardized item alpha for composite item sets and dimensions.




s .
TABLE XYIX )
“ FREQUENCY DISTRIBUTION: . .
ATTITUDES TOWARD MATHEMATICS, .
Test 8, Age 17, Year 78
Response Percent
Variable Item Categories Responding
Work-hard I am willing to Agree strongly 20
work hard to do well Agree 59
in math. Undecided 16
Disagree 4
Strongly disagree 1
N e 2166
*Girls Math is more -for Agree strongly 1
' . girls than for boys. Agree - 2
P g e g
Disagree . 37
Strongly disagre 53
N o

2177

Strongly disagree

*Memorizing Learning math is Agree strongly
mostly memorizing. Agree
Undecided
Disagree' ,
Strongly disagree
N 2172
Useful Math 1s useful in Agree strongly
solving everyday Agree
- problems. Undecided
Disagree
Strongly disagree
N . 2174
*Exploring Exploring number patterns Agree strongly
: plays calmost no part Agree
‘in mathematics. ‘ Undecided
' Disagree
Strongly disagree
L _ N 2173
Enjoy I enjoy -math. Agree strongly
, Agree
Undecided
Disagree )
Strongly disagree
N 2189
*Rule There is always a rule = Agree strongly
' to follow in solving ‘Agree
math problems.: Undecided
Disagree

N




TABﬁﬁ XXIX (continued)

Response Percent
Variable Item Categories Responding
Practical Most of math has ) 'Agree strongly 20
practical value. Agree 59
_ ' Undecided 16
— b T ceTm e — - ——-—————— — Digagree =~ ~ ~ T T4 -
] ‘ Strongly disdfree 1
N 2166
How-to-solve Knowing how to solve Agree strongl§ 38
a problem is as important Agree ! 55 -
as getting a solution. = Undecided 5
Disagree 2
Strongly disagres -
) N 2191
*Practice Doing mathematics Agree stronglya 18
requires lots of Agree 62
N B . practice in following .« Undecided 11
Y SRR P rearee T
Strongly disagree 1
’ N - 2191
*Everyday I can get along ’ Agree strongly 2
) well in everyday Agree 8
life without using Undecided 14
. math. Disagree 51
Strongly disagree 26
_ i N 2195
*Symbols Mathemzcicians work Agree strongly 2
witii symbols rather Agree 26
than ideas. Undecided 37
Disagree 30
Strongly disagree 6
) N 2194
*Men Fewer men than women Agree strongly 1
have the logical Agree 6
ability to become Undecided 20
mathematicians. ' Disagree 46
Strongly disagree 28
N 2192
“[Why-correct Knowing why an answer ‘Agree strongly 34
_ is correct is as impor- Agree 59
tant as getting the Undecided 4
\\\\\\\ correct answer. Disagree 3
Strongly disagree -
~ N ' 2195
*Unrelated \\\\Mathematics is made - Agree strongly U
) up~of unrelated topics. Agree 11
Undecided 29
\\\\ Disagree 48
. Strongly disagree 11 ‘




TABLE XXIX (continued)

”

3 ) Response Percent
Variable _ Item Categories Responding
Do-well I really want to Agree strongly 29 .

do well in math. Agree 56 !
= Undecided 11
Disagtee 3
T T e S - —Strongly disagree L
N 2193
Parents . My parents really Agree strongly 36
' ’ want me to do well Agree 51
in math. . . Undecided 10
) Disagree 2
Strongly disagree 1
N 2197
Myself I feel good when I Agree strongly ‘ 41
solve a math problem < Agree’ o ' . 50
? by myself. . Undecided 7
? Disagree 2 '
T e —Serongly--disagree—— - —Jleo o __
i : N 2197 -
Total N possible ; 2215

*These items were reflected for subsequent analyses.

"
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TABLE XXX
CORRELATIQON MATRIX: .
ATTITUDE _ITEMS AND BACKGROUND VARIABLES
’ Test 8, Age 17, Yéar 78

o

[N

(N = 2132) .
WORK MEMOR- . FXPLOR- _PRAC- HO%’-—"I‘O EVERY— . WHY =
S — * HARD GIRLS IZINC USEFUL iNG ENJOY RULE TICAL SOLVE PRACTICE DAY _ SYMBOLS MEN CORRECT
WORK HARD 1.00 . B | e
GIRLY .17 1.00
MEMORIZ ING .05 .08  1.00 ‘
USEFUL .19 .06 .09 -1.00 ] K ‘
EXPLORING | .10 .09 .08 .17  1.00 A | ‘ o
ENJOY 52,12 o8 .25 10 1.00 : . I “
RULE .06 .02 -.18 .04 "0l .07 1.00 - )
PRACTICAL .23 .04 01 .31 12 25 .16 1.00
S HOW-TO-SOLVE | -25 .20 -.01 .17 .13 .22 12 .18  1.00°
PRACTICE .11 .06 -.13 .05 .06 .06 ~-.31 .08 .21 1,00 ,
EVERYDAY .25 .13 .08 .38 .20 .33 .05 .26 .16 -.08 1.00
SYMBOLS 15 .14 15 .05 12 .12 -.13 .07 .06 .02 11 1.00
 MEN 11 7,35 13 .07 .13 .06 -.04 .0l .19 -.04 20 21 . 1.00
WHY—-CORRECT 21 .17 .01 .14 .11 .19 09 .14 .37 -.18 18 16 .22 1.00
UNRELATED - | .17 .17 A1 .1 .20 .16, —.06 .10 .16 =-.10 .15 23 .27 .18
DO-WELL .54 .19 04 17 .09 46 .10 .22 .26 -.16 31 12 .08 .25
PARENTS .28 .05  -.02 .09 .04 .17 .08 .16 .19 -.19 .20 06 04 .15
MYSELF 40 .16 .01 .14 .10 .31 12 .18 .26 -.15 .22 08 . .20 .30
COURSEWORK 19 .17 .16 .07 .16 24 =14 -.05 - .17.° .04 04 93 27 17
HOMEWORK .21 .09 .09 .03 .05 .15 .-.02 .00 .08 .01 - .07 10 .12 .07
WHITE RACE -.14 .02 .10 .00 .04 -.09 -.10 .-.07 .03 .09 ~.03 06 12 .04
__MINORITY %  -f .17 .02 -.10 .01  -.04 .09 .10 .09 .00 -.11 .06 _.06 .11 -.02
113 rrem vean 3.93 4.39  2.97 3.88  3.80 3.26 4.03 3.83 4.27 3.89 3,92 3.11 3.94 4.24
o VIATTON 78 78 100 .92 .84 1.15 .81 .81 .69 .80 92 .92 .88 .68
[!ixg;:gELiglggTAL .52 .29 09 .34 .23 A 23 .27 .40




¢TABLE XXX CONT.)

WORK HARD
GIRLS
MEMORTZ ING
USEFUL
EXPLORING
ENJOY

RULL

PRACT ICAL

HOW=TO-SOLVE

PRACT1CE
EVERYDAY
SYMBOLS

MEN s
WHY-CORRECT
UNRELATED
DO-WELL
PARENTS
MYSELF
" COURSEWORK
HOMEWORK
WIITTE RACE
MINORITY 7 -
ITEM MEAN

STANDARD
DEV IAT [ON
@ IEM  TO TOTAL
ERJCorrerarroy

== 12y

1.00
.16
.01
.16
.31

w13
.09

-.06

.87

.31

.43
.49
17
.18
- 15
.19
4.08

. /8

.55

__ UNRELATED _DO-WORK _PARENTS

1.00
.33
.10
.06

-.10

4,21
74

.32

e

. ¥

l‘% .

A1

.16
4.28

.K

.29
it

13
-.13
3,47

2.68

1.00

~.03
- .00

.66

-.60
.80

19.76 .

25.15

MYSELF _COURSEWORK _ HOMEWORK'® WHITE-RACE MTNORITY-%




- ] ¢ b : )
S . TABLE XXXI N E
‘ ’./// L FACTOR MATRIX:* o~ :
o . ‘ Test 8, Age 17, Year 78
' T T, (N S\2132) :
; " v - , .
Variable Factor 1 Fﬁa(m:or 2 Factor 3 Factor & _ 3
Work-hard .65 - .16 20 .02 5
Girls .13 45 .01 -
Memorizing .02 19 . .10 A Q' -
Useful .08 © .10 . .67 -
Exploring - o4 24 ), .20 o1
Enjoy o .53 .10 .34 . .05 ‘
Rule ; -.08 .07 -.10 .53
Practical _ .20 . .k@\ly i 44 -.12
| How-to=solve - Q4 e 35 17 —.29 L. e
Practice | . -.l4 =10 —os sl
Everyday 27 - s . .48 R R
J Symbols 11 .35 10 .20
° Men S e .62 - .03
Why-correct .23 .40 * .13 C .23 _
. Unrelated .12 .43 .13 11 .
‘| Do-well - .79 .13 13 -.07 -
. Parents .45 ' .06 .06 T -.16 ',
. Myself . s .20 . 10, =216 '
;o Eigenvalue 3.23  1.02 . .74 T 63
% Variance - 57.4 218.3 13,2 - 1.2
\
*Varimax rotated with Kaiser Normalization. y
£ . c
¢ . .
| 3 : Lt
s .
> ’ " . ' \\
4 ’ - o
] , | , o




. TABLE XXXII
= ) FACTOR ANALYSIS:
‘ - Test 8, Age 17, Yearo78
. e (N = 2132) § -
) ‘Factor Loading Item R
' . " | Factor One: " .65 I am willing to work hard. o
. ) , - - A VR
S "Enjoyment-’ K L : o
' , Mot ivation” .53‘ I engqg math. 4» v i
d ) t .79 I want to do well.
o N .45 ' Parents want me to do well.
. . ¥ )
.§6 41 "I feel good solving problems alone.
Eigénvalue = 3.23 i S
o ‘| % Variance = 57.4 . . -
: Factor Two: .45 ’ Maﬁh.is more for gifls than%boys.
1 "" a X , . . . . ]
. Percept%ons‘ .35 |. Knowing how to solve problems
» 1 of Math ‘ . , !
: is important. - ) 4
) .35 Mathematicians work with éyﬁbols,
' ) not ideas. C
eed] ¢ _ - , 3
T .63, Fewer men than women have logical
SR . ability. )
« . . - ‘, Q
¢ .40 Knowing why an Jnswer is correct
| is important. ;
2 ‘
) L4643 Math is made up of unrelated
) - topics.
Eigenvalue = 1.03 ,
% Variance = 18.3 . . : - -
. -
122
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CANONICAL CORRELATION ANALYSIS:

-~

S

TABLE XXXIII

(N = 2132)

Test 8, Age 17, Year 78

s

Coefficients for Canonical Variables of the First Set

Variable | CANVAR 1 CANVAR 2
Work-hard .06 -.46 |
Girls .05 -.09 |
Memorizing .15 .14 |
Useful .04 .09
Exploring .12 .08
Enjoy .34 -.04
Rule .19 .10
Practical .27 -.05
How-to-solve .16 .17
Practice .12 .15
Everyday -.18 -.02
8 Symbols .19 .08
Men .30 .19
Why-correct .07 .20
Unrelated - .38 .10
Do-well .04 -.39
Parents .08 -.08
Myself .06 -.28

Gﬁefficients for Canonical Variables of the Second Set;

CANVAR 1 CANVAR 2
Coursework\ .92 -.02
Homework .18 -.38
White race .01 i -.65
Minority 7% .10 .37
»R '.50 .34
R2 .25 .12
.Significancé .00 .00




TABLE XXXIV
SCALE RELIABILITIES:
Test 8, Age 17, Year 78

(N = 2132)
. # of Alpha*
Scale Description Ttems Reliability
Composite Attitudes and percep- 18 .75
i tions related to math
Factor 1 Enjoyment /Motivation 5 .76
Factor 2 Perceptions of math 6 .57

*Standardized item alpha for composite item sets and factors.




' TABLE XXXV

FREQUENCY DISTRIBUTIONS:
ATTITUDES  TOWARD MATHEMATICS,

Test 9, Age 17, Year 78

Response Percent
Variable Item Categories Responding
Am—-good I am good at math. Agree strongly 8
. Agree 46
Undecided 24
. Disagree 19
" Strongly disagree 4
N 2227
Logically Mathematics helps Agree strongly 17
a person to think Agree 60
logically. Undecided 16
Disagree 7
Strongly disagree -1
N 2223
Algebra It is important to Agree strongly *12
know math such as Agree 35
algebra or geometry Undecided 21°
in order to get a good Disagree 28
i job. Strongly disagree 5
N 2225
Arithmetic It is important to Agree strongly 36
\ know arithmetic in Agree ' 51
\ order to get a good Undecided - 6
' job. Disagree 6
\ * Strongly disagree 1
I N 2224
*Have-to I'am taking math only Agree strongly 18
because I have to. Agree, A
\ ) : Undecided 11
i Disagree 23
) Strongly disagree 4
\ N 2223
*Dis\overies New discoveries are Agree strongly 13
F seldom made in math. Agree 40
: Undecided 29
| Disagree 16
E Strongly disagree 3
| N - 2222,
*Boy% Math is more for Agree strongly . 54
| boys than girls. Agree ) 36
i Undecided ‘ 7
1 Disagree 2
o Strongly disagree 1
1 N 2228




TABLE XXXV (continued)

. Response Percent
Variable Item Categories Responding
Take-more I would -l1ike to Agree strongly 11

) take more math. Agree 28
Undecided . 29
Disagree 20
Strongly disagree 13

N 2229

*Creative Creative people "Agree strongly 15
usually have more Agree 41

trouble with math. Undecided 34
Disagree 8

Strongly disagree 2

N 2231 ’

Estimating Estimating is an Agree strongly 8
important math skill. Agree 65
' “ Undecided” * 17

- Disagree - 9

Strongly disagree 2

N - 2223

Understand I usually understand Agree strongly, 8
what we are talking Agree 59
: about in math. Undecided 14
Disagree 17
Strongly disagree 3

N 2229

Trial-error Trial and error can . Agree stroagly 11
often be used to Agree 59
solve a math problem. Undecided 20

Disagree - : 9
Strongly disagree Sl

N 2227
Good grade A good grade in math Agree strongly 24
is important to me. Agree 50

: Undecided 8

Disagree 6
Strongly disagree -~~~ - 2

N 2228

Justifydng Justifying the math Agree strongly 15
statements a person Agree , 53

makes is an extremely Undecided 28

important part of math. Disagree |, 4

‘ Strongly disagree 1

2227

A

Total N}Fossible

N .

?

*Thesé items were reflgcted'for'the suibsequent analyses.




TABLE XXXVI -
CORRELATION MATRIX: ®
ATTITUDE ITEMS AND BACKGROUND VARIABLES
Test 9, Age .17, Year 78

(N = 2188) &
AM ARITH- | TAKE
GOOD LOGICALLY  ALGEBRA METIC _ HAVE TO _DISCOVEXIES BOYS __MORE _ CREATIVE _ ESTIMATYING
AM GOOD 1.00
LOGICALLY .33 1.00
ALGEBRA .18 .30 1.00
ARITHMETIC .18 .24 .30 1.00
HAVE TO 41 .29 .18 .19 1.00
DISCOVERIES | .16 . .17 .04 .09 .25 1.00
BOYS .06 .13 - .02 .09 .13 17 1.00
TAKE MORE .49 .38 .29 .23 .52 .17 ' .13 1.00
CREATIVE .18 .16 -.01 .02 .20 .21 .23 .16 1.00
ESTIMATING .14 14 .12 .15 .08 .06 .03 .13 .05 1.00
UNDERSTAND .56 .29 .12 22 .35 .12 .08 4117 .09
TRATL ERROR .07° .15 -.01 .04 11 11 .06 .08 .07 .06 .
GOOD GRADE .32 .33 27 .22 .26 .12 SO TR 7 .14 14
JUSTIFYING .21 .26 .18 .18 .17 14 11 .24 .13 19
WHITE RACE ~.03 -.01 -.17 .00 .05 .13 02 -.11 .07 ~.04
MINORITY | .03 .oa .16 03 -.02 ~.10 .01 11 -.07 .06
} COURSEWORK - | .37 .25 .07 .17 .30 .20 .12 .22 .15 .03
| HOMEWORK .16 .13 .10 .08 .19 .10 .07 .20 .08 .05
‘ ITEM MEAN 3.36 3.84 3.20 4.14  3.49 3. 44 443 3.03  3.59 - 3.69 )
STANDARD B ' : o >
DEVIATION 1 .99 .82 1.12- .86  1.15 .98 .75 1.19 91 .81
 1TEM—@oTAL | |
CORRELATION .54 .51 .31 .34 .52 .27 .21 .59 .26 .21




AM GOOD
“LOGICALLY
ALGEBRA
 ARITHMETTC
HAVE TO
DISCOVERIES
BOYS

TAKE MORE
CREATIVE
ESTIMATING
UNDERSTAND
TRATL ERROR
GQOD GRADE
JUSTIFYING
_WHITE RACE

MINORITY
COURSEWORK

e

LTEM MEAN

STANDARD
DEVIATTON

TTEM-TOTAL
CORRELATTON

5

r

FullToxt Provided by ERI

RIC

(TABLE XXXVI CONT.)

“HOMEWORK

GOoon

TRTAL WHITE .
_ UNDERSTAND _ ERROR _ GRADE _ JUSTIFYING _RACE _ MINORITY % ' COURSWORK  HOMEWORK
1.00
1 1.00
.29 .10 1.00
17 .09 24 1.00
-.02 .04 -.13 ~.01 1.00 :
.04 -.02 .15 .05 -.56  1.00
26 L0716 1T 19 .15 1.00
13 -.01 14 .08 02 -.06 .26 1.00
3,51 3.69 4.11 3.77 81 18.07 3.18 .59
.96 .83 .88 77 .39 23.46 2.60 .80
.48 .15 47 .36 ' p




TABLE XXXVII
FACTOR MATRIX:*
Test 9, Age 17, Year 78

(N = 2188)
| Variable Factor 1 Factor 2 Factor 3 ) -
Am-good S Th .20 -.12 |
Logically - .27 46 =25
Algebra .09 . .61 .07
Arichmetic .14 450 -.05 .
Have-to -.47, -.24 .30
Discoveries! -.11 -.10 .41
) Boys -.01 .09 41
Take-more : .35 .40 -.20
Creative . =15 .01 .49
Estimating .07 .25 -.07
Understand | .65 .17 -.13
Trial-error - .08 v .07 -.19
Good-grade - ,28 .42 -.20
. Justifying 13 35 -.23 4 B
o | Bigenvalue ~ 3.02 .61 .50
% Variance 73.1 . 4.7 12.2
* Varimax rotated Q&th Kaiser Normalization.




TABLE XXXVIII

v

FACTOR ANALYSIS:
Test 9, Age 17, Year 78

- = 2188)
Factor Loading Item
"Enjoyment/ .73 I am good at mathematics.
" .
Motivation - 47% I am taking math only because
i I have to.
;54#‘ I wéuld .like to take more math.
.56 I usually understand what we
| X are talkingiabout in math.
Figenvalue = 3.0l :
% Variance = 73.1 !
’ "Importance/ .45 Math helps a person to think
* Usefulness" : logically.
.61 Impoftant to know math to get
; a, good job.
) 44 Important to know arithmetic
: to get a good job.
- 40% I would like to take more math.
.42 A good grade in math is
important to me.
. .34 Justifying the math statements
you make is an important part
. of math. :
Eigenvalue = .60
% Variance =

A

"14,7 N

* Loads greater than .30 on more than one factor.

}\\ | ]




& : TABLE XXXIX . -

CANONICAL CORRELATION ANALYSIS: Test 9, Age 17, Year 78
! (N = 2188)

Coefficients for Canonical Variables of the First Set

Variable CANVAR 1  CANVAR 2  CANVAR 3

|
Am-good -.60 -.10 .82 ’
Logically -.20 - -.13 .09 |
Algebra . .02 .50 .12 i
~ Arithmetic’ -.15 -.20 .07
Have-to- -.31 -.27 -.47
Discoveries -.17 -.36 -.38
Boys -.10 .05 .04 o
Take-more .05 .50 -.48
Creative . =.05 -.20 =16
Estimating .09 .14 -.21 o
Understanding | -.05 .05} . -.02
Trial-error .01 -.10 .35
Good-grade .01 .48 -.14
Justifying .13 -.02 .13
Coefficients for Canonical Variables of the Second Set

CANVAR 1 CANVAR 2 | CANVAR 3

Coursework # -.93 -.09 .50
Homework -.23 . .30 - -.97
White race -.13 .48 .02
Minority % .03 -.60 -.35
R. 47 .32 12
R2 .22 .10 .01

Significance .00 .00 .00




/ \ TABLE XL
-/ | o SCALE RELIABILITIES: '
Test 9, Age 17, Year 78
(N = 2188)
# of Alpha *
Scale > Description " Items Reliability
I o
Composite Attitudes and Per- 14 -, 16
ceptions related to '
math.
Factor 1 Ei.joyment /Motivation 4 .76
Factor 2 fmportance/Usefulness 5 .65\
Factor 3 Miscellaneous Per— 4, .50
ceptions 4

*Standardized item alpha for composite item sets and factors.

o’
‘




TABLE XLI

SUMMARY OF MATHEMATICS ATTITUDE - SCALE ANALYSIS

NAEP:

1977-78, Age 17

PR3

: N OF [N OF [ALPHA,
TEST } SCALE/DESCRIPTION ITEMS | CASES [RRTIABILITY
5 Composite Task-related affective 18 1994 .82
: : responses
Dimension 1: “Impoftance g 6 2109 “ .67
Dimension 2: Eaginess 6 | 2037 .62
Dimension 3: Liking N 6 202}| . -06
: - nm— By . .
> 6 Composite Task-related affective 18 1889 .84
' response
Dimension 1: Importance 6 2010 o o711 '
Dimension 2: Easiness 6 1927 £ g0 ]
Dimension 3: Liking . ’ 6 1899 71
8 Composite Attitudes and perceptions 18 | 2132 .75
- related to mathematics
“ Factor 1: Epjoyment/métivation 5 2132 .76
Factor 2: =« Perceptions of math 7 2132 .57
Factor 3: Usefulness of math 3 2132 .58
Factor 4: Miscellaneous Perceptions 3 2132 44
9 Composite Attitudes and perceptions 14 | 2188 -76
related to mathematics )
Factor 1: Enjoyment /motivation 4 2188 .76
-Factor. 2: Importance/usefulness 5 | 2188. .65
Factor 3: Miscellaneous Perceptions 4 2188 .50 e

T
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. TABLE XLII «
FREQUENCY DISTRIBUTION:.
s ‘ATTITUDES TOWARDS. “MATHEMATICS
Test 1, Age 13, Year 76 . R N
} (N = 4969) © Response Percent Raspuml"\ng:
_ Varfable ltem - Categories Testl \
@ . - B i P 0y " . - w\\
MATHTRY - I t_r\i_”lmrd in math- | Stronuly agree 40 » ‘\
ematics.” N » . l.Agree 48 > A
: Undecided 9 \
' - Disagree -2
‘ ’ . - Strongly disagree gl Ce
. e Non Response 0
CALLMATH I would like to be Strongly agree 14
calledd on in math ‘ Agree ! 32
' class more often. N Undecided 28
- ) Disagree. 19
e Strongly disagree 6
s . ] Non Response 1
f? MATHV&EI'AL,’:::? I. usually do well in ' | Strongly agree ° 25 . .
' ~"" ' mathematics tests dnd Agree .. /. S
. . . homework: Undecided 17
s v ‘ E Disagree 9 N
. _ : Stronglv disagree 2 ‘
. ' R . N Non Response N
_ MATHSCT' : I would like to use < | Strongly agree. 7
" _ mathematics in my P | Agree 18
. , : science class. ' Undecided - 23 :
' - 0" T Disagree . 33 p
' Stronglv disagree 19
) ! xon Response 0 : X
+ MATHEASE I feal at gase in math- Strongly agree = 22 5
° L matics and like it very Agree - 38 ™
- much. | - .Undecided 21
' N .,‘/;:‘.‘/j . o & Disagree 13
v DA . - Strongly disagree 9 ' J
: . v ) - yon Response ol -
| MATHPRD I am usually proud of Strongly agree’ 21 '
'“e}» J ~ my mathemactics homework. Agree 42
’ B " e Undecided 24
) ' . Disagree 11
R B Strongly disagree 3 °
N / Yon Response 0 -]
" [*MATHFEAR }\ have a fear, of not' Strongly agree 6 . ST
. ' being able to do machu- | Agree R T N L e
matics.. . -l Undecided . 4 g
. L Disagreé 35 -
y ' o Strongly disagree 30 v
‘ . Non" Respouse 1 | h
: 135 ~ :




> 7

(TABLE XLII CONT.)
A !

~

>

. Response Percent Responding:
Variable Item Categories Test 1
~q
*MATHHATE T have never ik@d math- Stronply agree 7
ematics.t . Agree 8
—— - - oo — —t Undecided b2 -

) Disagree , 34
'g . "} Strongly disagree 39
' : - | Non Response 0
*MATHUPST I wish I felt less Strongly agree 11
- upset in mathematics wAgree 23
class. i Undecided ’ 20
- . Disagree - 28

| Strongly disagree 19 .
. Non Response -0

* The categories of these items are reflected for subsequent analyses.

et




CALLMATH
MATHEASE
ﬁATuFEAR
MATHHATE
MATHPRD
MATHSCI
MATHTRY
MATHUPST

MATHWELL

ITEM
MEANS

STANDARD

DEVIATIONS

ITEM~TO~-TOTAL
CORRELATIONS

TABLE XLITI
CORRELATION MATRIX:
FOR MATHEMATICS-ATTITUDE ITEMS .
TEST 1, AGE 13, YEAR 76

(N = 4917) -
CALL- MATH- MATH- MATH- MATH- MATH- MATH- MATH-  MATH-
MATH _ EASE __ FEAR _ HATE __PRD SCI TRY UPST  WELL
1.00
.46 1.00
.15 .33 1.00
.32 .55 .38 1.00
.35 .50 .25 .34 1.00
28 | .34 .14 .27 .27 1.00
.26 .36 .13 .27 .34 .19 1.00
.12 .29 .39 .26 .21 .06 . | .09 1.00
.30 .48 .34 .34 .53 .23 .31 .27 1.00
2.71 | 2.41 | 2.29 | 2.07 |2.33 | 3.41 |1.75 | 2.79 |2.17
1.12 | 1.12 | 1.20 | 1.18 |1.02 | 1,18 | .76 1.2¢8 | .98
b .70 .43 .56 .56 .34 .38 .34 .57




TABLE XLIV

_FACTOR MATRIX:*
MATHEMATICS-ATTITUDE ITEMS
Test 1, Age 13, Year 76

(N = 4917)
Variable Factor 1 Factor 2
CALLMATH .57 .09
MATHEASE - .72 = = .35
MATHFEAR .16 .69
MATHHATE .49 .40
MATHPRD 62 .24
MATHSCI 43 .07
MATHTRY .48 .09
MATHUPST .11 .55
MATHWELL _ . .52 .36
~Eigenvalue . 2.91 . .SS.
% Variance  84.1  15.9

*Rotated with Kaiser Nopmalization




FACTOR ANALYSIS:

TABLE XLV
MATHEMATICS ATTITUDE ITEMS

TEST 1, Age 13 Year 76, (N = 4917)

Factor Variable Loading* Item
Factor One: .CALLMATH .57 I would like to be called on in
' math class more often.
"MOTIVATION" _
*MATHEASE - .72 I feel 4t ease in math class
and like it very much.
*MATHHATE .49 T have never liked math.
# MTHPRD .62 . I am usually proud of my math
— ’ " homework.
MATHSCI .43 I would like to use math in my
: science class.
MATHTRY .48 I try hard in math.
/
*MATHWELL .53 I usually do well in math tests
' and homework.
Eigenvalue = 2.91
% variance = 84.1
Factor Two: | *MATHEASE .35 I feel at ease in math class
and like it very much.
YANXIETY"
MATHFEAR .69 I have a fear of not being
: able to do math.
*MATHHATE .40 I have never like math.
MATHUPST .55 . I wish I felt less upset in
math class.
*MATHWELL .36 I usually do well on math tests
and homework.
| Eigenvalluez==.55

% variance = 15.9

* Loadings ? .30 are presented;
both factors.

N,
~

\\

\

starred variable loads » .30 on




TABLE XLVI

‘ SCALE RELIABILITIES:
Test 1, Age 13, Year 76
e e : ‘ (N = 4917)
‘ # of Alpha* ' -
] Scale Description Items Reliability
Composite Mathematics Attitude 9 .79
: Items ’ O
Factor 1 Motivation . 7 .79
Factor 2 Anxiety 5 .74

* Standarized item alpha for composite item sets and for factors.




/ { S : .
/ ‘ N TABLE XLVII o
A : —FREQUENCY DISTRIBUTIONS: / .
by , : ATTITUDES TOWARD MATHEMATICS : »
; A Test 2, Age 13, Year '76 . . 5
s/ -
< . ‘ (N = 4958) Response Percent Responding:
Variable N Item Categories Test 2 . p
MATHTRY I try hard in hath- Strongly agree 39
T e ematics. Agree 49
Undecided ) 8 ’ <
Disagree 3
. ' Strongly disagree 1
B . Non Response '
CALLMATH. I would like to be - Strongly agree 14
called on in math Agree . 29
- class more often. Undecided 30
Disag 19
Strongly/ disagree 8§
Non_ Response 0
MATHWELL I usually do wel] in Strongly agree 22
‘ mathematics tests and Agree 46
homework. Undecided 18
Disagree \ 10
Strongly dlsa&ri3
Yon Respounse
MATHSCI I would like to use Strongly agree 7
mathematics. in my ‘| Agree . 17
science class. Undecided 24
Disagree 30 -
Strongly disagree‘,_22 .
_ N _| Non Response 0
MATHEASE I feel at ease in math- Strongfy agree 20
matics and like it very Agree 35
" much. - Undecided 23
Disagree 14 {
Stronglv disagree 7. T
YNon Response 1
MATHPRD I am usually proud of Strongly agree 18
. ~my mathematics homework. Agree ' 43
S Undecided 22
Disagree 13
Stronglv disagree 4
Yon Response 0 : ‘
*MATHFEAR I have a fear of not Strongly agree 6
being able to do mathe- Agree 17
matics. , Undecided <15
Disagree 34
Strongly dlSdgrLL 28
! Non Response 0 |
4; - ..




~ (TABLE XLVII CONT.)

Response Percent.Responding:
. Variable _ Tltem’ Categories . Test 2
*MATHHATE T have never liked math- Strongly agrec 7
ematics. - Agree 9
Undecided 14—
Disagree 34
Strongly 'disagree 1g
Non Response i 0
. |*MATHUPST I wish I felt less Strongly agree 9
: ' upset in mathematics Agree 23
’ class. Undecided 22
Disagree 28
Strongly disagree 17
Non Response 1

* The categories of these items are reflected for subsequent analyses.




TABLE XLVIII
© CORRELATION MATRIX:
FOR MATHEMATICS-ATTITUDE ITEMS
TEST 2, AGE 13, YEAR 76

(N = 4890)

CALL— MATH- MATH-- MATH- MATH- MATH- MATH- MATH-  MATH-

MATH  EASE  FEAR  HATE __ PRD _ SCI TRY UPST  WELL
CALLMATH ©1.00 |
R ' MATHEASE .43 1.00
“ MATHFEAR .11 .30 1.00
" MATHHATE ;34 .59  .31- 1.00
 MATHPRD 33 .50 .25 .36 1.00 “
MATHSCI .28 .37 .10 .28 .24 1.00
. MATHTRY .26 .37 .09 .20 .36 .17 1.00
MATHUPST .08 27 .35 .23 .18 .04 .05 1.00
MATHWELL .29 .46 .33 .37 .56 .22 .30 .24 1.00
ITEM [ | ,
MEANS 2.77  2.52  2.37- 2.16  2.40  3.44  1.78  2.80 = 2.26
© STANDARD
DEVIATIONS 1.15°  1.17  1.22  1.21  1.046  1.19 .80 1.24  1.01
ITEM~TO-ITEM , :
CORRELATION | .42 .70, .38 .58 .57 .34 .38 .29 .57
5




TABLE XLIX
FACTOR MATRIX:*
MATHEMATICS-ATTITUDE ITEMS
Test 2, Age 13, Year 76

(N = 4890)
Variable Factor 1 Factor 2
CALLMATH .56 .05
MATHEASE .73 .34
MATHFEAR .13 .64
MATHHATE - .56 .34
MATHPRD .61 .27
MATHSCI .43 .04
MATHTRY .50 .06
 MATHUPST .08 .53
MATHWELL .52 .40
Eigenvalue 2.86 .56
% Variance  83.6 16.4

7

*Varimax Rotated with Kaiser Normalization




TABLE' L

FACTOR ANALYSIS: MATHEMATICS ATTITUDE ITEMS

Test 2, Age 13, Year 76, (N = 4890)

- ' FACTOR

. ° -
MATHWELL .52

Variable Loading* Item
Factor One: CALLMATH .56 I would like to be called on in
) - math class more often.
"MOTIVATION"
*MATHEASE .73 I feel at ease in math class
) and like it very much.
' *MATHHATE .56 I have never liked math.
MATHPRD - .61 I am usually proud of my math
homework. '
MATHSCI -~ 43 I would like to use math in my
o science class.
MATHTRY, .50 I try hard in math.
I usually do well in math tests

and homework.

Eigenvald? = 2,86
% variance = 83.6

A

Factor Two:

' *MATHEASE \ .34

i
i
¥

1 feel at ease in math class

"and like it very much.

factors. |

"ANXIETY" |
' MATHFEAR . .64 I have a fear of not being able
- yo to do math.
S .
*MATHHATE ! .3ﬁ I .have never liked math.
L '
MATHUPST .#3 ’ I wish I felt less upset in
b math class. '
*MATHWELL .40 1 usﬁally do well in math tests
and homework.
Eigenvalue = .56
% variance = 16.4
* Loadings > .30 are presented, starred variables load » .30 on both

b




TABLE LI

SCALE RELIABILITIES: -
Test 2, Age 13, Year 76 ) s
’ (N = 4890) o e
. # of Alpha*
Scale - Description Items . Reliability
Composite Mathemat.cs Attitude 9 .78
Items ) - °
Factor 1 Motivation. 7 .79
Factor 2 Anxiety | 5 .73

* Standardized item alpha for composite item sets and for factors.
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o TABLE LII
FREQUENCY DISTRIBUTIONS:
ATTITUDES TOWARD MATHEMATICS

* Test 1, Age 17, Year 76

. (N = 1709), ,
, : Response- Percent Responding:
Variable Item Categories Test 1
MATHTRY I try hard in math- Strongly agree 23 ,
. ' ematics. Agree - . 47
‘Undecided ' 13
, ) Disagteé o 10 )
. ' . »| Stroagly disagree 1 e i
¢ Non Response 6
CALLMATH I would like to be N Strongly -agree - 6
' called on in math Agree - 21
class more often. - Undecided - 29
‘ ) Disagree ' : . 28
e Strongly disagtee 10
] Non Response. . . 6
B ”~
i MATHWELL I usually do well in ~ Strongly agr;; - 16 .
mathematics tests and . Agree L 43
homework. " . ¢ | Undecided 17
' < - | Disagree ., - 14
S Strongly disagiee ' 4 .
: Non Responsé : 6 ©
,\' s ’ = hag " '
MATHSCI I would like to use . ~“:¥trong1y agree * 7
" .  mathematics im my ;//// Agree 20
science class. Undecided 26
' Disagree 29
5 Strongly disagree 12
Non Response " <6
MATHEASE - -- —T feel at ease in math- Strongly agree ' 14
. matics and like it very Agree . 729
" much. Undecided , 21
‘ ’ Disagree 21
, Strongly disagree 9
. . : - " Non Respofise 6
MATHPRD .1 am usually proud of . Strongly agree 11E
my mathematics homework.: Agree " 36
: Undecided . 25-
Disagree 17
Strongly disagree 5
L . Non Response ‘\‘ 6
*MATHFEAR | I have a fear of not Strongly agree 6
being able to do mathe- Agree 19
matics. - . Undecided 13
. g Disagree 35
Strongly disagree 21
Non Response 6
1
14 / "
- [
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* (TABLE LII CONT.)

[y

. : ReSponse Percent ﬁyonding
Variable "Item ° -Categories Test

*MATHHATE . I Have never liked math- - | Strongly agree 10

ematics. Agree 12

- —IUndecided  — ——— 10—

Disagree : 35 -
Strongly disagree. 28°
Non Response 6

*MATHUPST I wish I felt less Strongly agree © 8
upset in mathematics | Agree 24

class. ’ Undecided : 20

B L Disagree : 27

' Strongly disagfée 14

Norl -Response 6

P e i
t‘\_\ ‘ ,‘0‘

\

4
»
s ¢

* The categories of these.items are reflected for sub%equent_analysesq
> ar N > % : ' . &
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o TABLE LIIT
"/ CORRELATION MATRIX:-

FOR MATHEMATICS-ATTITUDE ITEMS
TEST 1, AGE 17, YEAR 76

CALL~

MATﬁ\

<ifLJ§> (N = 1591) -

MATH- . MATH-. MATH- MATH-. MATH-

]

. WELL . SCI EASE PRD  FEAR

MATH-
HATE

MATHTRY

CALLMATH

MATHWELL
MATHSCL.
MATHEASE
~ MATHPKD

MATHFEAR
‘ MATﬁHATE
MATHUPST

ITEM
MEAN

STANDARD
DEVIATION

ITEM-TOSTOTAL
CORRELATION
\ .

.95

.50

1.08

1.06 1.12 1.31 1.22 1.22

69k 77 .68 .5l

1.30

.66

1.

22

.45




TABLE LIV e
FACTOR MATRIX:*
MATHEMATICS-ATTITUDE ITEMS
Test 1, Age 17, Yéar 76

(N = 1591)
Variable Factor 1 Factor 2
MATHTRY .64 .10 ‘\\
CALLMATH .67 .09
MATHWELL .60 .45
MATHSCI .49 .15
MATHEASE .65 .53
MATHPRD 47 .38
MATHFEAR .17 .69
MATHHATE .51 .50
MATHUPST .17 .68
Eigenvalue 3.77 .68
% Variance 84.8 15.2
*Varimax rotated with Kaiser Normalization.




TABLE LV

FACTOR ANALYSIS: MATHEMATICS ATTITUDE ITEMS
Test 1, Age 17, Year 76, (N = 1591)

Factor Variable { Item
Factor One: | MATHTRY .64 I try hard in mathematics.
’> "MOTIVATION" CALLMATH .67 T would like to be called on

in math class more often.

*MATHWELL - .60 I usually do well in math tests
and homework. :

‘ MATHSCI .49 I would like to use math in my
- ' science class.

T . *MATHEASE .65 I feel at ease in math class
’ and like it very much.

*MATHPRD - .65 I am usually proud of my math

homework.
*MATHHATE .51 - I have never liked math.

Eigenvalue = 3.77

% variance = 84.8
‘\ '
Factor Two: | *MATHWELL .45 I usually do well in math tests
"ANXIETY" ‘ and homework. '
*MATHEASE . .53 I feel at ease in math class and
\ like it very much.
\| ‘
| *MATHPRD .38 I am usually proud of my math
U - homework.
| MATHFEAR .69 I have a fear of not being- able .
| : to do math.
|
¥MATHHATE .50 I have never liked math.
‘\
MATHUPST .68 I wish I felt less upset in
math class.

Eigenvalue =
% variance

1]
H
W
N
\ %
i
e

loads > .30 or more than one factor.

~.

~
™~ ore
- {

li
]
* Loadings éver .30 were included. Starred variables indicate item

L
s




TABLE LVI

SCALE RELIABILITIES: ' ’
Test 1, Age 17, Year 76

4 (N = "°91)
¥ # of Alpha *
Scale Description - Items Reliability
3 R T
Composite Mathematics Attitude 9 .85
Items
Factor 1 Motivation 7 .85
Factor. 2 Anxiety 6 .85

* Standardized item alpha for composite item sets and for factors.




TABLE LVII
FREQUENCY DISTRIBUTIONS:
IMPORTANCE OF VALUES-IN-LIFE* ITEMS
Test 1, Age 17, Year 76

. (N = 1709) Response Percent Responding:
Variable Item Categories Test 1
SUCCESS- Being successful in my Not important 1
FUL line of work, Somewhat important 11

Very important 50

Non Response 38

MARRY Finding the right per- Not important 3
son to marry and having Somewhat important 9

a happy life. Very important 49

: Non Response 39

. Not important 13

MONEY Having lots of money. Somewhat important 38
Very important 10

Non Response 39

FRIENDSHIPS Having strong friend- Not important 1
’ ships. Somewhat important 10
: Very Important 50

Non Respouse 39

STEADY WORK  Being able to find Not important 2
steady work Somewhat important 10

Very Important 48

Non Response 40

LEADER Being a leader in my Not important 26
- community Somewhat important 27

Very Important 6

Non Response 41

CHILDREN Being able to give my Not important 3
children better ogpor- Somewhat important 16

tunites than I have had Very important 40

Non Response 41

PARENTS Living close to parents Not important 20
and relatives Somewhat important 29

Very important 10

Non Response 41

GETTING- Getting away from this Not important 35
AWAY area of the country Somewhat important 17
’ Pery important 6

Mon Response 42

INEQUALITIES Working to correct social [Not important 16
and economic inequalities. |[Somewhat importnat 31

Very important 11

42

Non Response

*Respons&s to the stem-question "How important is each of the following
to you in your life".

\

-
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SUCCESSFUL
MARRY
MONEY
FRIENDSHIPS
STEADY WORK
LEADER
CHILDREN
 PARENTS
GETTING AWAY
INEQUALITIES

ITEM
MEAN

STANDARD
DEVIATION

ITEM-TO~TOTAL
CORRELATION

" TABLE LVIII
CORRELATION MATRIX:
VALUES-IN-LIFE ITEMS,
TEST 1, AGE 17, YEAR 76

(N = 957)

SUCCES S- FRIEND- STEADY GETTING
FUL MARRY MONEY  SHIP WORK LEADER _ CHILDREN  PARENTS  AWAY INEQUALITIES
1.00

.11 1.00

.17 oL 03 1.00

.14 .08 .03 1.00 :

.38 .13 .22 21 1.00 |

.18 .03 .24 .17 .13 1.00

.13 .24 .09 .09 .23 .15 1.00

.08 .06 .11 .01 .09 .16 .13 1.00 °

.06 08  -.09 .08 06 01 -.03 .11 1.00

.13 .01 .02 .15 .10 .27 .18 .19 11 1.00
2.79 2.77 1.95 2.80 2.77 1.65 2.64 1.82 2.50 1.92

.43 .51 .61 44 .49 .65 .57 .69 .68 .68




TABLE LIX
FACTOR MATRIX:*
VALUES-IN-~LIFE ITEMS
Test 1, Age 17, Year 76

(N = 957)
Variable Factor 1 Factor 2 Factor 3 Factor‘a Factor 5
SUCCESSFUL .49 .21 .13 .09 -.04
. MARRY : .11 } - -.05 .39 -.10
MONEY .16 .08 .69 -0l 4 .06 B
FRIENDSHIPS .30 .18 -.03 .05 -.07 ‘
STEADY WORK .78 .01 .16 .21 -.01
LEADER .16 .43 .26 .04 -.04
CHILDREN .13 .18 .08 .61 .08
PARENTS .02 .29 .13 .14 ‘ -.16
GETTING AWAY  -.09 .02 .07 -.03 .65
INEQUALITIES .15 .68 -.10 .05 : .17
Eigenvalue 1.50 .64 .57 .41 .32
% Variance 43.6 ©  19.5 16.5 12.0 9.3 | -
Varimax rotated with Kaiser Normalization.




TABLE LX |
FACTOR ANALYSIS: IMPORTANCE OF VALUES IN LIFE ITEMS
Test 1, Age 17, Year 76, (N = 957)

Factor . Loading* ' Item
Factor One: .48 Importance: Being successful \
"WORK VALUES" in my line of work.
.30 Importance: Having étrong
friendships.
.68 Importance: Being able ﬁo N
find steady work.

Eigenvalue = 1.50
% variance = 43.6

* Only ioadings) ,30 were included on a factor.




TABLE LXI
SCALE RELIABILITIES:
Test 1, Age 17, Year 76

(N = 957) : -
° . # of Alpha * |
Scale . Description Items Relability
Composifé Important Life-Values 10 .55
Factor Onei Work-Values ” 3 .50

* Standardized item alpha for composite item séts and for factors.
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TABLE LXII
FREQUENCY DISTRIBUTIONS: .ATTITUDES TOWARD SELF
Test 1, Age 17, Year 76

(N = 1709)
‘ Response Percent Responding
_Variable Item Categories + Test 1

| POSITIVE - I take a positive atti- Strongly agreé 28
tude /toward myself. Agree 41

Disagree 5
Strongly disagree 1

Non Response _ 25

GOOD LUCK Good luck is more im- Strongly agree 3
portant than hard work Agree 2 8

for success. Disagree 38

Strongly disagree 26

Non Response 25

EQUAL PLANE I feel I am a person Strongly agree 27
of worth, on an equal Agree 42

plane with others. Disagree ’ 4

Strongly disagree 1

Non Response 26

ABLE I am able to do things Strongly agree 25
as well as most other Agree 45

people. Disagree 5

Strongly disagree

Non Response 25

STOPS ME Every time I try to get Strongly agree 5
ahead, something or Agree < 13

somebody stops me. Disagree 42

‘ : Strongly disagree 12

Non Response 28

PLANNING Planning only makes a Strongly agree 5
person unhappy since Agree 12

. plans hardly ever work Disagree 34
out anyway. ' Strongly disagree 21

) * Npn Response 28

ACCEPT People who accept their Strongly agree 10
condition in life are Agree- 18

happier thanp those who Disagree 26

try to change things. Strongly disagree 13

o Non Response . 33
SATISFIED On the whole, I am Strongly agree 21
satisfied with myself. Agree 39

- Disagree 10

Strongly disagree 2

. Non Response 25

.
.
o




POSITIVE
GOOD LUCK
EQUAL PLANE
'ABLE

' STOPS ME

PLANNING *

ACCEPT
SATISFIED

ITEM
MEAN

STANDARD
DEVIATION

a0

ITEM-TO-TOTAL
CORRELATION

" TABLE LXIII
CORRELATION MATRIX:
ATTITUDES-TOWARD-SELF ITEMS
TEST 1, AGE 17, YEAR 76
(N = 878)

EQUAL STOPS

POSITIVE PLANE _ABLE ME PLANNING
1.00 |
-.07.

.58

.40

.23

.13

.03

.43

.68

.62




TABLE LXIV
FACTOR MATRIX:*
ATTITUDES-TOWARDS-SELF ITEMS
|

| Test 1, Age 17, Year 76
(N = 878)

Variéble Factor 1 - Factor 2

POSITIVE 71 -.11
GOOD LUCK .04 .56
EQUAL PLANE - .79 -.15
ABLE .62 .03
STOPS ME S =22 © .55
PLANNING .08 .67
ACCEPT 12 o83
SATISFIED .56 .02
Eigenvalue 2.03 1.15
% Variance 63.8 36.2

¥

xVarimax rotated with Kaiser Normalizationm.
{
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| TABLE LXV |
ZACTOR ANALYSIS: ATTITUDES TOWARD SELF ITEMSe= I
test 1, Age 17, Year 76; (N = 878)

} Factor - . Loading* Item
. bt
]g;;;ogsggggn, 71 ‘I take a.positive attitude . .
N towards myself.
.79 I feel I am a person of_wo%th,
on an equal plane with ochers. B
. . ) : {
S 62 I am able to do things as well
= as most other people.
.56 On the Qhoie, I'm satisfied
.with myself.
Eigenvalue‘= 2.03 o : .
a %.variance = 63.8 . .l
"gzgéoéoggggL” .56 - Good luck is more importanﬁ ’
’ _ than hard work for success.
3 - .55 “ Everytime I try ta get ahead e
something or sémebody stops me.
.67 * Planning only.makes a.pefson- » / -
.unhappy since.,plans hardly ever - : \
work out anyway. S .
&_ .43 People who accept their condi-
tion in life are happier than
those who try to change things. ~
Eigenvalue = 1.15 . : y . K
% variance = 36.2 ' L

* Loadings over .30 were included on factors.




TABLE LXII

SCALE RELIABILITIES: "~
Test 1, Age 17,.Year 76

(N = 878)
! # of Alpha*
Scale . Description Items Reliability
Composite  Attitudes toward 8 .53
. Self items .
Factor One Self-Esteem 4 .76
Factor Two Fate-Control 4 .62

* Standardizéﬁ'item alpha for composite item sets and for factors.

uf
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Variable

\
TABLE LXVII

FREQUENCY DISTRIBUTIONS:
ATTITUDES TOWARDS SCHOOL ITEMS
Test 1, Age 17, Year 76

(N = 1709)
Item

Response
Categories

Percent Responding:
Test 1

BASIC

School should have
placed more emphasis on

basic academic subjects

(math, sci, english,

etc.)

Agree Strongly
Agree somewhat
Disagree somewhat
Disagree strongly

11

31

21
6

Non Response

31

TROUBLE

School should have pro-
vided more help for
students who were having
trouble with subjects
like math and reading.

Agree strongly
Agree somewhat
Disagree somewhat
Disagree strongly

29
32
6
1

32

Most required courses
here are a waste of
time. : ’

Non Response

Agree strongly
Agree somewhat
bisagree somewhat
Disagree strongly

11
17
27
15

| Non Response

30

VOCATIONAL

School should have placed

more emphasis on vocation-

al and technical programs.
\

Agree stromgly
Agree somewhat
Disagree somewhat
Disagree strongly

16
29
15

4

Non Response

36

EXPERIENCE

School did not offer
enough practical work

experience,

Agree strongly
Agree somewhat
Disagree somewhat
Disagree strongly

16
26
17

4

Non Response

37

CONTINUE

School provided+«me
with counseling that
will help me continue
my education.

Agree strongly
Agree somewhat
Disagree somewhat
Disagree strongly

12
29
14
10

Non Response

35

NEW IDEAS

S&hool gave me new
ideas about the type
of work I want to do.

Agree strongly
Agree somewhat
Disagree somewhat
Disagree strongly

14
27
14

9

Non Response

36

RELATIONS

School provided me with
counseling that helped
me get a better idea of
myself and my relations

Agree strongly
Agree somewhat
Disagree somewhat
Disagree strongly

9,
25"
17
11

with other people. ¢3/

Non Rasponse

38




o

(TABLE LXVII CONT.)

7

- 4 , 4
: , Response Percent Responsing:
Variable | Item Categories Test 1

:

EMPLOYMENT School provided me with Agree strongly / 7
S counseling that will Agree somewhat 20
help me find emplovyment. Disagree somewhat 19

Disagree strongly / 13
Non Response [ 4l

FIND JOBS School should help stu- ' Agree strongly 18
‘ dents find jobs when Agree somewhat 27

they leave school. Disagree somewhat 13

/ Disagree strongly S

Non Response [ 37

TELEVISION .  Schdol should have used | Agree strongly 5
¢ more television lec-~ Agree somewhdt 19
tures. . . Disagree somewhat 21
' Disagree styongly 11
= ]
!

Non Response 44
/ /

MACHINES | School should #ave used Agree stro#gly 8
teaching machines or Agree someyhat 22
computer—assi%ked Disagree somewhat 18

|
|

instruction m
extensively.

Disagree strongly 10
Non Response 42

$




\\\ _ TABLE LXVIII
\\ CORRELATION MATRIX:
ATTITUDES-TOWARDS-SCHOOL ITEMS
TEST 1, AGE 17, YEAR 76

-

(N = 662)
.
VOCA- NEW EMPLOY- FIND TELE-

BASIC TROUBLE WASTE TIONAL EXPERIENCE CONTINUE IDEAS RELATIONS MENT JOBS VISION MACHINES
BASIC 1.00
TROUBLE .35 1.00
WASTE .09 -.13  1.00
VOCATTONAL .02 .19 ~.28 1.00
EXPERIENCE .03 -.12 .30 -.35 1.00
CONTINUE .05 .00 .26 -.01 .17 1.00
NEW IDEAS .08 -.05 .26 .04 .13 .54 1.00
RELATIONS .09 -.01 .24 =.00 .12 .58 .57 . 1.00
EMPLOYMENT .10 -.03 .21 ~.10 .16 .51 .53 .6l 1.00
FIND JOBS .10 .17 -.15 22 -.17 ~.01 .10 .06 .12 1.00
TELEVISION .03 .08 -1 .15 -.09 .03 .05 .06 -.12 .14 1.00
MACHINES . | .05 .07 ~.03 .15 -.06 .06 09 .07 . .04 11 .47 1.00
ITEM | ‘ .
MEANS 2.30  1.69 2.36 2.07  2.91 2.34 2.26  2.50 2.61 2.06 2.63  2.50 |
STANDARD ‘ '
DEVIATION .82 .72 .96 .83 .83 .94 .96 .92 .92 .90 .88 .93
ITEM~-TO-TOTAL .
CORRELATION .20 .09 .15 .02 .05 .50 .54 .55 .51 .13 .16 .21

ey -
) 141\-\‘) a




TABLE LXIX
FACTOR MATRIX:*
ATTITUDES-TOWARDS~SCHOOL ITEMS

Test 1, Age 17, Year 76 -
(N = 622)

Variable Factor 1 Factcr 2 = Factor 3 Factor 4
BASIC .08 -.05 .03 .68
TRUUBLE -.03 .23 .03 .53
WASTE -.29 .49 .04 -.03
VOCATIONAL .04 .62 11 .08 |
EXPERIENCE -.16 .54 .03 -.01
CONTINUE 71 -.10 .04 .01
NEW IDEAS .73 -.03 .07 .01
RELATIONS .79 -.04 .05 .03
EMPLOYMENT 74 -.04 -.01 ' .05
FIND JOBS .10 .33 .11 .15
TELEVISION .02 .14 .67 .03
MACHINES .06 .08 .67 .04
Eigenvalue 2.44 1. 39 72 .62
% Variance  47.2 26.8 13.9 12.0

*Varimax rotated with Kaiser Normalization.




TABLE LXX |
FACTOR ANALYSIS: ATTITUDES TOWARD SCHOOL ITEMS
Test 1, Age 17, Year 76, (N = 662)

Factor Loading* Item
Factor One: .71 . School provided me with coun-
"COUNSCLING" seling that will help me
concinue my ed-cation.
.73 School gave me new ideas about
the type of work I want to do.
.79 School provided me withyéoun—
seling that helped me get a
better idea of myself and my
relations with other people.
.74 School provided me with coun-
seling that will help me find
employment.
9
Eigenvalue = 2.44
% variance = 47.2

" Factor Two:

.49 Most required courses here are
"DISSATISFACTION" are a waste of time.-

.61 Schools should have placed more
emphasis on vocational and
technical programs. .

.54 School did not offer enoué%
practical work experience.

.33 School should help students
find jobs when they leave school.

Eigenvalue = 1.39

% variance = 25.8

* TLoading > .30 were inéluded on factors.
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TABLE LXXI
SCALE RELIABILITIES:
Test 1, Age 17, Year 76

(N = 662)
: # of Alpha *
Scale Description Ttems Reliability
Composite Attitudes towards 12 .59
school items ' -
Factor One Counseling 4 .83
Factor Two Dissatisfaction - 4 .56

% Standardized item alpha for composite item setg and for factors.

o : 7 . .
IERJ!: o S 1:7 V)




TABLE LXXII
FREQUENCY DISTRIBUTION:
ATTITUDES TOWARD MATHEMATICS
Test 2, Age 17, Year 76

, .(N = 1704) Response Percent Responding:
Variable Item Categories Test 2
MATHTRY I tey haed in match- Strongly agree 24
ematics. Agree 45
Wndecided 13
i Disagree 10
) Strongly disagree 2
i yon Response [}
CALLMATH I would like to be Strongly agree 4
called on in math Agree 19
class more often. Undecided 30
Disagree 28
Strongly disagree 13
Non Response 6
MATHWELL - I usually do well in ’ Strongly agree 15
mathematics tests and Agree 40
homework. , ‘ Undecided . 18
Disagree 16
Strongly disagree 2
: Non Response - 6
MATHSCI I would like to use Strongly agree 7
mathematics in my Agree 19
science class. o Undecided 28
‘ Disagree 26
° 7 Strongly disagree 15
Non Response = 5 ] : .
MATHEASE I feel at ease in math-  Strongly agree 12
matics and like if very Agree 30
- much. . - Undecided 22
= Disagree 19
: / Strongly disagree 11
Non Response 6
MATHPRD I am usually proud of Stronglv agree 10 ‘ ,
mv mathematics homework. Agree 35
X Undecided 25
Disagree 19
Strongly disagree 5
Non Response 6
’ *HATHFEAR I have a fear of not Strongly agree 6
‘being able to do mathe- Agree . 17
matics. Undecided 14
‘ - Disagree 33
Strongly disagree 24
yon Response 6.




(TABLE LXXII CONT.)

Response Percent Responding:

Variable Item Categories . Test 2
*MATHHATE =, I have never liked math- Strongly agree i1
- ematics. Agree 12
Undecided v 11 |
Disagree 31 i
Strongly disagree 29
Non Response 6
*MATHUPST I wish T felt less Strongly agree ° =~ 9
' upset in mathematics Agree _ 20
class. Undecided 23
" | Disagree 27
Strongly disagree 14
Non Response 7

* The categories of these items are reflected for subsequent analyses.




TABLE LXXIII
. ‘_ CORRELATION MATRIX
FOR MATHEMATICS-ATTITUDES ITEMS
4 TEST 2, AGE 17, YEAR 76 ) .
. | (N = 1587)

MATH-  MATH- MATH- MATH-  MATH- MATH-- MATH-  MATH- MATH-

TRY CALL WELL SCI EASE PRD FEAR HATE UPST
MATHTRY 1.00 ) )
| CALLMATH .39 1.00 ,
MATHWELL - 45 .36 1.%% | " | :
MATHSCI - .28 .33 .29 1.00
MATHEASE 49 47 .58 .39 1.00
- MATHPRD .50 .40 .65 30 .60 1.00
MATHFEAR .20 ,17 .41 .23 42 .36 1.00 -
MATHHATE bk 38 .47 40 64 44 43 1.00 “
waTHUPST | .13 .14 41 .17 41 .38 47 .29 1.00
M t 7
MEAN 2,140 3,27 2.53 3.24  2.86 2.73 2,46 2.40  2.81
éTANDARD | L !
DEVIATION .98 1.07  1.12 1.16  1.22 1.08 1.22  1.34  1.21
ITEM-TO-TOTAL . : . .
CORRELATION .52 . 47 .68 43 .76 .68 .50 .65 44
C-L,: N 3
175




TABLE LXXIV
FACTOR MATRIX:* ’
Test 2, Age 17, Year 76

(N =.1587) "

_Variable Factor 1 Factor 2
MATHTRY ° .66 11
CALLMATH . .60 .08

" MATHWELL .56 .48
MATHSCI .45 17
MATHEASE 71 Y
MATHPRD .62 42
MATHFEAR .23 .62
MATHHATE .61 .36
MATHUPST L1l .72

] Eigenvélue - 3.69 .61
" % Variance 85.9 14,1

*Varimax rotated with Kaiser Normalization.




FACTOR ANALYSIS:

Test 2, Age

TABLE LXXV

MATHEMATICS ATTITUDE ITEMS
17, Year 76, (N = 1587)

Factor Variable Loading* Item
Factor One: MATHTRY .66 I try hard 'in math.
"MOTIVAIION" -
CALLMATH .60 I would like to be called
: , on in math class more often.
*MATHWELL .56 I usually do well in math
¢ tests and homeworks ’
MATHSCI .45 I would like to use math
in my science class. -
*MATHEASE .71 I feel at ease in math class|
and like it very much.
*MATHPRD .62 I am usually proud of my
math homework. :
*MATHHATE .61 I have never liked math.
7 ,
L
l Eigenvalue = 3.69 LAREN
i % variance = 85.9
]
| ‘ .
Factor Two: *MATHWELL 48 I usually do well in math
"ANXIETY" _ tests'and homework. °
\ *MATHEASE b4 . I feel at ease in math class
‘ and likesit very much.
" *MATHPRD ) A I am usually proud of my
! s math homework.
* . -MATHFEAR ﬁ%.62 I have a fear of not being
‘ able to do math.
l *MATHHATE .36 I have never liked math.
]
MATHUPST .72 . I wish I felt less .upset
’ in math class
.Eigenvalﬁe = .61 j
% variance = 14.1 ’AQA&P

A%
’

* Loadings > .30 are included in a factor.
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" TABLE LXXXI ) !
N - ; SCALE QiIABILITIES: | | _
Test 2, Age 17, Year 76 : 3
.- (N = 1587) o T
. : # of ~ Alpha*
: Scale - Description Items Reliability .
< 'l  Composite Mathematics Attitude 9 .85 o . A
Items o ,/ ’
L] S N / !
Factor 1 " Motivation _ 7 %85
Factor 2 Anxiety 6 .83 ’
i : } .
l

. -
* Standardized item alpha for composite item sets and for factoré%

-~
oy )
¢




TABLE LXXVII

FREQUENCY DISTRIBUTIONS:
IMPORTANCE OF VALUES-IN-LIFE* ITEMS
Teést 2, Age 17, Year 76

T T

~

s (N = 1709) Response Percent Responding: * -
" Variable Item Categories , Test 2 - X
, s . 3 -
SUCCESS- Being successful in my Not important 1
FUL line of work. ’ Somewhat important 12 !
: | Very important ' 50
o Non Response _ 37 0 T
] - - T - .
Yo . 6 ’ ”~ Tt =S ’
MARRY Findiag the right per- Not Important 2
N son to marry and having Somewhat important 10
a happy life. Very important 50
L yon Response 38
—— -
. . @ -
. , MNot important 11
MONEY Having lots of money. Somewhat important 38 .
Very important 13
' : Non Response 38 .
I « , P .
FRIENDSHIPS Having strong friend= //// Not important 2 1
ships. . Somewhat important 11
. |Very important 49 N .
Non Response 38 -
STEADY WORK  +Being able to find Not important’ 1 -
steady work Somewhat important . 11 $\x\\
, Very Important 49 ‘ P
: Non Response 39
LEADER Being a leader in my Not important 27 )
community B Somewhat important 27
. Véry Important 6
S Non Response 40
CHLLDREN - Being able to give my Not imporcant. 3 , .
_ children better oppors Somewhat important 16
._tunites than I have had Very important 41 - o .
. ’ . - |Non Response: 45 ik
PARENTS Living close to parents Not important .i@ll C .
and relatives ' Somewhat important * * 29
Very important I 9
- Non Response N\ 41
GETTING Getting awav from this " Not important 35 .‘§
AWAY area of the country s |Somewhat important '16
T Wery important . 8
) ' N?n Rasponse 4¥ ‘
INEQUALITIES Working -to correct Social Mot important « 14 e o
and economic inequalities. |Somewhat importnat 31 -
o - ‘ Very important 13 .
'l*~_ Non Response 42/; : I R
M '\ . : i . . - :n .
*Responses to the stem—question.”How important is each of the following: - s
to you in your life'". p : - ' \ ‘\
- . . t . .
. . con . & 1
. . .. ) - ).’ 5
= 177 - |




SUCCESSFUL

MARRY

MONEY

FRIENDSH [PS

STEADY WORK
»

LEADER

CHILDREN

PARENTS

CETTING AWAY
INEQUALITIES
ITEM MEAN

STANDARD
DEVIATION

ITEM-TO-TOTAL
CORRELATION

TABLE LXXVIII
CORRELATION MATRIX:
VALUES-IN-LIFE ITEMS
TEST 2, AGE 17, YEAR 76

(N = 971)
~ STEADY ~ GETTING IN-
SUCCESSFUL _ MARRY  MONEY  FRIENDSHIPS ' WORK LEADER  CHILDREN _ PARENTS _AWAY - EQUALITIES
1.00
.16 .00
/
.11 .05 1.00
.25 .22 .17 1.00
.36 .25 .22 .30 1.00 ’
.16 .09 .18 .17 .09 1.00
.15 .31 .14 .18 .30 .20 1.00
.06 11 .06 14 .10 .23 .19 1.00
-.10 .02 .11 04 .08 .05 .08 -.14 1.00
.18 .12 03 .15 .11 .31 .20 .15 .17 1.00
2.77 77 2.03 2.77 2.79 1.67 2.63 1.81 1.53 1.98
.46 .49 .62 47 b .66 .58 .69 .72 .68
.27 .27 .24 .36 39 0 .36 .40 .20 .07 .34

s e




r

TABL. LXXIX
FACTORMATRIX: *
VALUES-IN-LIFE ITEMS
Test 2, Age 17, fear 76

(N = 971)

Variable Factor 1 | Factorlz Factor 3 Factor 4
SUCCESSFUL .52 .13 -.13 .08
MARRY 1.19 .06 -.04 47
MONEY .28 .13 .12 .05
FRIENDSHIPS .40 .16 .01 .20
STEADY WORK .65 -.02 .07 .30
LEADER .15 .69 :02 .04
CHILDREN .18 .22 .08 .55
PARENTS .05 .32 -.17 A
GETTING AWAY .02 .05 .82 .01
INEQUALITIES .13 ! .15 .14
Eigenvalue 1.76 . .77 .57 .3f
% Variance 51.6 22.6 16.7 9.0

*Varimax rotated with Kaiser Normalization.

-]t3fj




TABLE LXXX ' .

FACTOR ANALYSIS: TIMPORTANCE OF VALUES IN LIFE ITEMS
Test 2, Age 17, Year 76, (N = 971)

Factor Loading Item
Factor One: .52 Importance: Being successful
"WORK VALUES" - in my line of work.
.40 Importance: Having strong
¢ friendships.
.65 Importance: Being able to ~

find steady work.

Eigenvalue = 1.76
% variance = 51.6

* Only loadings over .30 were included on'a factor.

H

Ne
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TABLE LXXXI
SCALE RELIABILITIES:
Test 2, Age 17, .Year 76
. (N = 971)
° # of Alpha* °

Scale ’ Description Items Relijability

Composite Important Life-Values 10 .60

Factor One ' Work-Values o 3 .57

* - Standardized item alpha for composite item sets and for factors.

a

»




FREQUENCY DISTRIBUTIONS:

TABLE LXXXII

ATTITUDES TOWARD SELF

Test 2, Age 17, Year 76
’ (N = 1704) .
5 > Response Percent Responding:
Variable Item Categories Test 2
POSITIVE I take®a positive atti- Strongly agree ° 25
. tude toward myself. Agree ' 44+
Disagree 6
Strongly disagree 1 .
Non Response 24
GOOD LUCK Good luck 1is more im-— "| Strongly agree 2
portant than hard work Agree 8
for success. Disagree 40
Strongly disagree 25
Non Respomnse 25
EQUAL PLANE I feel I am a person Strongly agree 26
of worth, on an equal Agree 43
plane with others. Disagree S
' Strongly disagree 1
Non Response 25
ABLE I am able to do _things | Strongly-agree——26
A as well as most other: Agree : 45
people. Disagree 5
Strongly disagree . 1
Non Response © 23
< lad ) -
K STOPS ME Every time I try to get Strongly agree 5
ahead, something or Agree 13
somebody stops me. Disagree 4l
Strongly disagree 11
Non Response 30
o ) PLANNING Planning onlyemakes a Strongly agree ’ 5
) person unhappy since Agree 11
plans hardly ever work Disagree 36-
out anyway. ° Stronglv disagree 20
) L Non Response 28 °
. ACCEPT People who accept their Strongly agree 11
condition in 1life are ‘Agree 19
happier than those who Disagree 26
try to change things. Strongly disagree- 13
Non Response 31
SATISFIED On the whole, I am Strongly agree 20
satisfied with myself. “ | Agree 41
N Disagree 7
Stronglv disagrec 2
Non Response 30




TABLE LXXXIII
CORRELATION MATRIX:
ATTITUDES-TOWARDS-SELF ITEMS
TEST 2, AGE 17, YEAR 76
(N = 848)

4

) GOOD EQUAL > STOPS i
'POSITIVE LUCK PLANE ABLE ME PLANNING ACCEPT SATISFIED

a

_ POSITIVE .Q0

<

GOOD LUCK .01
EQUAL PLANE .48
ABLE - .43
STOPS ME .27
PLANNING .14
ACCEPT -.02

SATISFIED

ITEM MEAN

STANDARD
DEVTIATION

ITEM-TO-TOTAL
* CORRELATION




TABLE LXXXIV

FACTOR MATRIX:*

ATTITUDES--TOWARDS-SELF ITEMS
" Test 2, Age 17, Year 76

(N = 848)

Variable Factor 1 Factor 2.
POSITIVE . .70 -.09
GOOD LUCK .04 é%zss
EQUAL PLANE .71 -.03
.ABLE .63 -.09
STOPS- ME e-.27 .60
PLANNING -, 14 .70
ACCEFT .05 A
SATISFIED .68 .01
Eigenvalue 2,11 1.22
% Variance  63.4 36.6

*Varimax rotated wi;h Kaiser Normalization.

"

i




TABLE LXXXV
'FACTOR ANALYSIS: ATTITUDES TOWARD SELF ITEMS
Test 2, Age 17, Year 76, (N = -848)

Factor : Loading* ' Ttem
* - F : : ' ’
"SZEEOESQEEM" .10 I take a positive attitude o
toward myself. : - -
1 .
b .71 I feel I am a person of worth,
on an equal plane with others. »
.63 1 am able to do things as well

-~

as most other people.

L - ' .56 " on the whole, I'm satisfied
‘ with myself.

Eigenvalue‘= 2.11 ° . .
% variance = 63.4 ' ‘

Factor Two: .58

"FATE CONTROL" Good luck is more 1mportant that

hard work for success.

e

.60 Every time-I try to get ahead
‘ somethlng or .somebody stops me.

i

, .70 Planning only makes a person ;
¢ ' unhappy since plans hardly ever
’ work out anyway.

L44 ’ People who accept their condi-
. ' tion in life are happier than
.. " . those who try to change things.
Eigenvalue = 1.22 . b o .

36.6

% wvariance

7 .. ’

* Loadings over .30 were included.




TABLE LXXXVI
SCALE RELIABILIEIES:
Test 2, Age 17, Year 76

o . (W = 848) . o
- . ’ : - S
. : # of - Alpha *
Scale Description Items Reliability . :
- Composite Attitudes toward 8 .53 '
: B Self items N
Factor One  Self-Esteem b as ' .77
Factor.Two - Fate-Control 4 .65 ¢

o

3

* Standardized item alpha for composite item sets and for factors.

¢
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TABLE LXXXVII

FREQUENCY DISTRIBUTIONS:
_ ATTITUDES TOWARDS SCHOOL ITEMS ;

£

7

//

—

55 -

Test 2, Age 17, Year 76 ° / ..
¢ + (N =1704) .. —kesponsé T ‘Petcent Responding:
_Variable " Item ‘ ' Categzories Test 2
BASIC School should have Agree Strongly 11
placed more emphasis on Agree somewhat 31
basic academic subjects Disagree somewhat 23
(math, sci, english, Disagree strongly 5
etc.) .Non Response _30
TROUBLE " 8chool should have’ pro- "Agree strongly 29
vided more help for Agree somewhat 032
students who wege having Disagree somewhat 7
trouble with subjects Disagree strongly 2
~ like math and reading. Non Response ) 30
WASTE Most, required courses Agree strongly ,T\\\ll
= here are a waste of Agree somewhat 19
time. ‘ Disagree somegg@hat 25
T o Disagree stronglvi* 14
R TNon Response 31
- i p 'y X
"VOCATIONAL School should have placed | Agree strongly. 15
more c¢mphasis on vocation- | Agree somewhat , 26
"al and technical programs. | Disagree somewhat 18" "
. Disagree strongly’ 5
) . N Non Response 36
EXPERIENCE School ,did not-offer Agree strongly 13-
{ ., enough practical work Agree ‘somewhat’ 26
' experience. Disagree somewhat 17
R - ' ... | Disagree strongly 5
Non Response ) 39
CONTINUE School provided me Agree strongly 14 °
! “with counseling that Agree somewhat . 26
will help me continue Disagree somewhat 15 .
my education. ' Disagree strongly 10 7
.| Non Resgqgég, .35
MEW IDEAS School gave me new Agree strongly ™ 16
ideas about the tvpe Agree somewhat, 27
of work I want to do. Disagree ‘somewhat 14 -~
\ . ’ . Disagree strongly* 8
Non Response 35
RELATIONS School provided me with Agree strongly 10
Zounseling that helped Agree somewhat 23
- 'me get a better idea of Disagree somewhat 17
myself and my relations Disagree strongly 11
with other people. Non Response / 39

P

e
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' ‘  (TABLE-LXXXVII CONT.) . p
, ”4’/,-»/,/ - - . . -
, I ; . Response ~ Percent Responding:
Variable Item Categories — Test 2
EMPLOYMENT School provided me with Agree strongly 9
o ’ counseling that will " | Agree somewhat 18
help me find employment. ~| Disagree’ somewhat 20
) : Disagree strongly 13
] Non Response 40 ,
FIND JOBS School st uld help stu- ‘| Agree strongly 17 |-
. dents find jobs when Agree.somewhat 26
they- Leave school, ‘ Disagree somewhat 15
\ - Disagree strongly 5 )
- F. ' _— Non_Response 37 '
{l ' ‘ : PR : N
TELEVISION School should have used Agree strongly ) i
more television lec- dgree somewhat 18 . Y
tures, ‘ ' Disagree somewhat 20
; Disagree stronglv 10
) Non Response 46
MACHINES School should have wused , Agree strongly 8
teaching machines or Agree somewhat 20
computer-assisted . | Disagree somewhat® 17
. ..instructiog moré "7 | DisagréélétYpﬁgiV1'“ij '
s - 5 extensively. Non Reﬁngn;%%; 45 8 )




TABLE LXXXVIII
CORRELATION MATRIX:
* ATTITUDES-TOWARDS-SCHOOL ITEMS

TEST 2, AGE 17, YEAR 76

‘ | . : (N = 633)
) VOCA- ~ '  NEW EMPLOY-" FIND -TELE- -
BASIC TROUBLE WASTE TIONAL EXPERIENCE CONTINUE IDEAS RELATIONS MENT .  JOBS VISTON MACHINES
BASIC . \  |1.00 | |
"~ TROUBLE .40 1.00 : S . b ; "

WASTE ~.02 .03 1.00 o 4 2
VOCATTONAL 01 .10- .24 1.00 - - .
EXPERIENCE | .07 .07~ - .19 .40 1.00 - '
"CONTINUE -13 .05 -1l .04 o =102 1.00
NEW IDEAS 06 .07 -.15 .05 ) -.06 48 1.00
RELATIONS A1 .05 -.08 .07 .02 .59 .57 1.00
EMPLOYMENT .09 .02 -.04 .13 ~.04 .48 .50 .59 1.00
FIND JOBS 02 7 .13 - .06 .2L/ .16 .07 13 .19 15 1.00
TELEVISION 11 .04 04 .18 15 .05 01 .15 12 .18 1.00
MACHINES 1.3 . .08 .\ -.05 . -1l .14 07 -.02 .10 -.01 17 517 1.00
ITEM | ‘ & |
'MEANS * 2.36 ,1.73 2.57 2.22 - 2.21 2,34 2,22 2.44 2.59  2.06 -2.63 2.53

, STANDARD ‘ _ : '

... DEVIATION | .81 , .72 .98 .88 .83 96 9% .96 .95 .87 .89 .93
- Total .20 {19 o1 .30 .20 S 39 35 50 43 29 31 .23
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TABLE LXXXIX
FACTOR MATRIX:*
ATTITUDES-TOWARDS—~SCHOOL ITEMS
Test 2, Age 17, Year 76

(N = 633)
e
Variable Factof 1 Factor 2 Factor 3 Factor 4
BASIC .08 10 -.01 . .60 f
» TROUBLE .03 .01 .10 .66 .
- WASTE -.12 ~.15 36 -.01
| ' VOCATIONAL .11 .10 .72 o2’ -
. EXPERIENCE -.05 S VA .52 .07
CONTINUING .68 .05 -.06 .08 ) .
' NEW IDEAS .70 -.03 -.05 ".05 ‘
) RELATIONS .83 .13 -.01 .04
EMPLOYMENT .72 .02 .96 .01
FIND JOBS 17 .19 .26 .07
» TELEVISION .08 .63 .15 .04
) MACHINES -.01 .80 .03 .10
Eigenvalue 2.32 1.39 .79 .73
% Variance ) bbb 26.6 15.1 13.9

4

*Varimax rotated with Kaiser Normalization.
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TABLE XC

FACTOR ANALYSIS: ATTITUDES TOWARD SCHOOL-ITEMS

Test 2, Age 17, .Year 76, (N = 633)

-

Factor Variable Item
Factor One: 68 School provided me with coun-
"COUNSELING" . seling that will help me -
(- continue my education.
.70 School gave me new ideas about
the type of work I want to do. .
.83 School provided me with coun-
seling that helped me get a
better idea of myself and my
relations with other people.
.72 School provided me with coun-

seling that will help me find
employment.

Eigenvalue = 2.32

% variance = 44.4
Factor Two: ) -
"SCHOOL~ .63 School should have used more
TECHNOLOGY" television lectures.
.80 School should have used teach-
' ing machines or computer
assisted instruction more
extensively. §
Eigenvalue = 1.39
= 26.6

% wvariance °

* Loadings > .30 were included.
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’ TABLE XCI

~
- SCALE RELIABILITIES:
‘ Test 2, Age 17, Year 76
J o = 639)
. # Of Alpha * °
Scale. Description Items Reliability
Composite Attitudes toward 12 64
school items
) . Factor One Coﬁnéeling 14 . .82
| Factor Twa _ School-Technology 2 e

%* Standardized item alpha for composite item sets and for factors.

** Too few items to scale.

b
¢

p
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‘ - TABLE XCTI

. COMPARISON OF FACTOR LOADINGS, SCALE RELIABILITIES,** : . s
OF MATHEMATICS ATTITUDE ITEMS ACROSS AGES 13 and 17, TESTS 1 and 2
) o Age 17  Age 13
k ' Test 1 Test 2 Test 1 Test 2
' Factor Factor Factor Factor Factor Factor Factor Factor
Variable 1 2 1 o2 8 1 2 1 2 v
CALLMATH L67% .09 *.60% .08 L§7% .09 ,56% .05
MATHEASE .65% .53% J71* AR L72% L 35% L7 3% L 34%
.| maTHFEAR 17| eex | 23 | T.eax | .16 | .e9* | .13 | Ceux
ST T T MATHEATE | L5IFT T USO%[TL6LX | L3exT | L49% CL40% | SR 3R e
MATHPRD .65% .38% .62% J42% .62% .24 .61% .27
e MATHSCI { .49% | .15 45k |17 43% | .07 43% | .04
MATHTRY .64% .10 66% .10 48% | .09 S50% | .06 - .
MATHUPST .%} .68% 11 L 72% 117 .55% .08 .53%
MATHWELL 0% | .45% | .sex | .48% | .53% | .36% | .52% | .40%
‘ a. - “ - 2
) o= .85 kA=.85 |of= .85|eX= .84 f<= . T9px= .74 px= . T9PC= . 73
N = 1591 N = 1587 | N = 4917 N = 4890

. \
* % Crombach's alpha coefficient reliability eéh%méte of starred item sets

£y EY




° ' TABLE XCIII
' SUMMARY OF MATHEMATICS-ATTITUDE SCALE ANALYSIS
NAEPl1975-76, Ages 13 and 17 _

4

Alpha Reliabilities ]
N Age 17 Age 13 .
of | . Tast Number: Test Number:
: I tems 1 2 1 .2
"Seale/Description : (1709 | (1704) (4969) (4958)
|74 ) .
— .| '"™athematics=-Attitude" Items B DER
Composite - 9 | .85 .85 | .79 |78 -
Factor 1: gcnfidence 7 .85 .85 .79 .79
Factor 2, anxiety ** | .85 84 4 74 - .73
(1591) | (1587) | (4917) | (4890)
_ | '"Important Values-In-Life" Items ’
'~ Composite - 10 | .55 .60 i
Factor 1@ work-Values 3 .50 - .57
i (957) (971)
"Attitudes~Toward-Self''Items . 3 ,
"Composite 8 | .53 .53
Factor 1l: self-esteem _4 .76 77
Factor 2: fate control 4| .62 .65
: (878) (848)
"Attitudes-Toward-School" Iteé# .
. ,Composite 212 1,59 .64
- Factor 1: counseling 4 1,83 .82
Factor 2:  miscellaneous** | *x | 56
;£662) (633)

4

) E # Numbers in parentheses are N of cases adjusted for nonresponses.

N
** Composition and number of items on factor varies across the tests.




THE HOME ENVIRONMENT AND MATHEMATICAL
o . LEARNING -- NEW FINDINGS FROM THE NATIONAL
T  ASSESSMENT-OF EDUCATIONAL PROGRESS

—

mFR

Ronald E. Andé?son ‘
Wayne W. Welch
Linda J. Harris

;§>
February, 1982

7
Y

Minnesota Center for Social Research
2122 Riverside Avenue
University of Minnesota
Minneapolis, Minnesota 55454

This article was® prepared with the
support of National Science Foundation
i ~ Grant No. SED 79-17259 and Education
Commission of the States Grant No.
02-81-20320. Any opinions, findings,
conclusions or recommendations expressed
¢ are those of the authors. and do not
necessarily reflect the views of the.
National Science Foundation . or the
Education Commissiton of the States.

1 (19 MAR 82) HOME . 197




i

“

aBsTRACT
Building upoh recent findings that mathematics participation;

i.e., amount of course work, is the major determinant of achievement

—5-n —mathematics, a status-participation theory of achievement is

proposed to delineate the effects of both social status and ‘home
anvironment . on achievement. With 1977-78 mathematics assessment
j# Y,aﬁ*om the National Assessment of Educational Progress, path

analysis was used to explore the effects of participation, att1tude

toward mathematics, race, Sex, TV watching. time,f~home readJng

material, and parents* egﬁcation. With few'exceptions, the s}atus
ach1evement model is supported by these data. Home environment
factors . tend to have greater effects on pa;t1c1pae1on than they do
oh achievement. Parents® education has an indirect effect on
achievement but sex ana race have direct effects on achievement.

Thus, selected status . characteristics have associated boundaries

constraining the equalization of achievement but the home and family

impact learning primarily by influencing__the process of course -

&

recruitment.
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THE HOME ENVIRONMENT AND MATHEM%TICAL;LEARNING--
.« NEW FINDINGS FROM
*THE NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS

wr

in the past two qecades, educational researchersahave pkoduced-
a large body .of . literature concerning thé relative influences of
family and school on student achievement (cf. Bridges, Judd, and’
Moock, 1979; Averch, ey.val., 1974). The conclusions of “this broad
spectrum of empiric investigations have not been very obvious nor
consistentg on]wfﬁifiquestion—ofwhether'ornotcharacteristics of
schools aﬁé‘fhe schooling ﬁrocess have a ﬁajor impact upon student

learning. However, some data from the National Assessment of

Educational Progress (NAEP) have shed new 1ight on the question of
the relative contribution of family and‘ascho§1s to mafhematics
achiévement. Specifically, in a ,nétionwide iesting of U.S.
17-year-olds we found that mathematics participation (number of

semesfers they had taken of mathematics coursework) accounted forv
.morg variationp in mathematics achievement than‘gid a large set of
family background characteristics (Welch, Anderson, and‘3 Harris,
1982).  We do not know to what extent course participétion
contributes to learning in subject areas other than mathematics, but

the NAEP data ‘have dramatica11yhshown'that mathematics is an area in

which learning depends upon exposure to coursework .
Given that schooling has such a strong effect upon matheméticQ

achievement, we may ask whether or not family and social structural

characteristics play a role in the Jearning of mathematics and " £
“related problem so\ving. If the family does indeed make a
¢ vdifference, does it have its impact only through the transmission of

values and aspirations, or, can it directly affect students’

, J
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turn determine achievement."

knowledge 1levels? Edr examp]e,‘know1edge of 1iterature and politics

. I
can be transmitted directly through. the normal course of family

interaction, but in more technical areas such as mathematics and :
- M I B <

science, the kno@]edge ftself may not be as commonly diffused.

Assuming that the home environment does factlitate the process of

learning mathematics in some indirect (and possibly direct) ways, it

is important to know how specific features of the home environment

-

operate to produce variations in_ achievement. It is also 1m&ortant

-

~—- ——-——_ __ to know isf these processes function identically across different

subgrolps, for example, women and minorities. These are the basic

questions which guidgd the analysis presented in this report.

CONCEPTUAL FRAMEWORK
An e*tensive body of research on status-attainment processes
(cf. Kerckhoff, 1974; Gordon, 1977) hés espab]fshed that paﬁgnts‘
socio-economic statﬁsy (SES) has Za direct effect on students *
educational attainment. ’tducational attainment gehéra]]y is defined
as post high school accomplishments.) Nuﬁerous studies (cf. hauser,
1973, Bridge,"dudd; and Moock, 1979) a]so:have shown a relationship

between social class and educational achievement. However, those

studies employing non-recursive models (e.g., two-stage Tleast

“squares) have found that the effects of parental education and

occupation 1eve1s may be indirect rather than direct. . Bridges,
Judd, and Moock (1979) reviéwed this 1iterature and concluded that
"the effect of parents ’ education upon achievement may be indiréct
when othér family characteristics are controlled; "parents ’ <

education affects students” attitudes and expectations, which in ,\?




Pecent ffgdings.on the role of partitipationu in mathematics
b \ ' : '
achievement (Welch, Anderson, Harris,. 198@), suggest that such
conceptual . models of the achievement-process must he expanded. We

therefore proposg a status-participation, theory of achievement,

which 1s graphically depicted in F1gure 1. Rather than anticipating'

" direct effects of SES on ach1evement we posit that~the effects ”are

P

~indirect. Furthermore, our hypothesis is that the caasal structure

[

-

is as foi]owsf' parents * education shapes and- affects motivations
and learning opportunities, which. in turn affect the 1e!e1 of
participation which-in turr largely determines the student‘s?:[eve1
of achievement.  The process out1ineq involves a chain of ghree

endqienous or dependent variables each determined by a variable

which was predetermined ina pr1or step in the process.

Soc1o1og1ca1 research on the status-value relat1onsh1p confirms

L}

that a maJor ro]e of social class is to transm1t di fferent values

and attitudes at d1fferent levels of the status structure {see” Kohn,

1969). For instance, highly educated parents are more 1ikely than

lesser educated parents to be anare that mathematical * knowledge is
“important in obtaining professiona1qﬁoﬁs. They are also 1ikely to
communicate this to their children, especially by e%touraging them
to take mathematits courses. In addition, highly educated panents
are probably more 1ikely to acquire reading material and tp provide
other .such learning opportunities in the home. Finally, highiy
educated parents probably tend to Ziscourage such detrimental
pastimes, as obsessive television viewing.

The educationdl and-occupational status of parents also can be

expected to affect school learning opportunities through a variety

3 2V - :
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° . .\
of other mechanisms. Because their parents may e1ect certain

ne{ghborhoods and 'schoon, children from high SES fam111es May be

~ -

.1ike1y to attend -schools with relatively high per cap1ta
expenditures and a.'s hdeﬁt body with high need 'aéﬁievement

e o <K -
chargcteristics.. P py ) ¢
\ | NN

~

" THE NATIONAL ASSESSMENT, OF EDUCATIONAL PROGRESS (NAEP) DATA

4

' .The recent availability of a wealth of data from the NAEP

PR
M 9

mathemat1cs assessm:nt prov1des an opportun1ty to test he forego1Qg ;
model of Ahe 1earh1ng proéess. Approx1mate1y 26,000 17-year -old
students were tested in the 1977 \@ mathemat1cs assessment.  Asking
them about \the1r part1c1pat1on fn ‘ma th courses gave us the@9n1y
nationwide data with high-quality measures of both achievement and
participation. |

A The status-participation model described ih the previous
section was tested using path analysis procedures on selected
variables in one data set, Test Booklet 8. ‘While there are ten such
test booklets available for 17-yeaf—61ds in 1978, this particu1aru
test booklet was chosen beZause it contains a scale of general
attitude toward.mathematics. NAEP uses a matrix samb]ing of iteﬂi
into test booklets such that each test has a‘unique subset of both
coénitivegand affective items.

, The National Assessment is funded by the National Institute of
[ducdtion and conducted b; the Education Commission"of the States.
NAEP emp]oys a deeply stratified, multi- stage probab111ty samp11ng
des1gn in-all of its assessments (NAEP, t980) In the first stage of
sampling the U.S. 1is divided into approximately seventy-five

geographical units, which arevstratified as to size and type of

20,




¢ ¢
* com@unity} ?hé second stage of sampling consists of selecting
L : schgofs (including boéb pub]icjand private) within each geograph1ca1
_unit. Schools age sampled with probabifities proportional to the
9 number of sﬁudents e1igfb1e to be tésted, The third sampling stage
takeSjplace.when a test administrator randomly selects a designated

number of age-eligibles from within a school.

Each:test booklet in tha -1978 mathematics rassessment  was

adm{nistered to an indepeﬁdent sample of over 2,000 studentss The.
. data pacgégeh(Test 8)\used in this secondary'an§1ysis conta%ns 2,219
' age'seventéen'student\¥ecords. Because of the”‘comp1ex sampling

~ - L]

design, a design factor of 2.0 was used to underweight each case

whenever tests of statistical- inference were applied.. Thus the
effective sample size and the degrees of freedom were reduced to—
hakf the actual sample size.’ ~

'NAEP assessments tend to emphasize . achievement items and

contain very few Hbackground questions; consequently many of'the
desired 9ariab1es such as parental encourégementFare‘ not available
for .multivariate analysis. . ‘In addition to -indicators of .
achievemenﬁ, participation, and attitude, several home and status
variéb]es were available for analysis. Multiple regressions of
o achieyement ang partjcipation on these variables were performed on
‘three‘separate.test booklets:. Tests 5, 6, and 8. Those that did not
maintdin signi%ic;nt (p > .01) contributions across all three tests

vere dropped from further analysis. The surviving predictor

variables, i.e., race, sex, parents ' education, TV time, and amount

of home print material, are described in the next section.
}

. INDICATORS

.5 2()ﬂ




mathematics topics, their ability to perform computational tasks,

“Crofbach % alpha “coefficient of reliability (internal consistency)

(1) ACHIEVEMENT. Mathematics achievement was operationally defined
as the proportion of ézgnitive exercises a student answered
correctly. Students not responding and those who responded "don*
know" to‘an jtem were scored as incorrgct1y answering that exercise.
The data set used in this study contains 53 cognitive items; these
items asgess the student *s know1ed§e\ and underéfanding of

i 56

and their capacity to apply mathematical ski11s\and concepts. The’

was 0.90 for the full set of items. Procedures For evaluating such
tests, as delineated by AnderéonQ Welch ana Harris (1982), were

applied to this measure of achievement.
%.

(2) PARTICIPATION Participation was operationalized as the number

of semesters a student had studied each of the following five
mathematics courses: first year algebra, second year algebra,
geometry, ‘trigonometry, and ca1cu1usi' Two semesters, or a year, was
scofed as "2" gemesters, one-half year of-‘study was scored as "1"
sem;ster, gﬁd less thqg one-half ;%ar of study was scored as "0.5"
9e;esters. Students indicating thaé they had not studied a
particular course and thosé not responding to an item were scored as
stgdying nQ" semesters. The semesters of study of each of the five
courses were added together to produce é measure ranging from 0 to
10 semesters of mathematics coursework. This variable measured the
amount of formal study of mathematics wh{ch\a student reported being

-

exposed to. The five courses included were those which students
. - [+.3 .
traditionally take for college preparation.

s TN v ’ °
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(3) ATTITUDE.- A scale was constructed that reflected the students ’
enjoyment of and motivation for Jearning mathematics. The students
were asked to indicate the degree to which théy agreed or disagreed
with each of five statements. The statements that composed this ‘
scale were as follows:

(1) I am willing to work hard to do well in mathematics.

(2) 1 enjoy mathematics. :

(3) 1 really want to do well in mathematics.

(4) My parents really want me to do well in mathematics.

(5) 1 feel good when I solve a mathematics problem by myself.
The response alternatives for each statement were (a) strongly
disagree, (b) disagree, (c) undecided, (d) agree, and (e) strongly

agree.

In-a factor analysis of a 13rger sét of mathematics attitude

jtems, these fivé statements loaded together as the first factor and
accounted for 5]% of the variance. This subscale had a reliability
" coefficient (Cronbach“ alpha) of .76. Missing responses for each
individual item were ass;aﬁéd the mean value for that item. For

each siudent, the values on the five items were added together to

produce a score reflecting his motivation to learn mathematics.

(4) HOME PRINT. This variable refiected the amount of reading
material that existed in the student}s home. Students are asked to
report whether they did or did not have each of the following five
forms of printed matter in their homes: regular newspaper service,

a regular magazine subscription,” more . than 25 books, an

encyclopedia, and a dictionary. Students not responding to an item

were assigned "0" for that item. . The forms of printed matter which

the students reporteg having in their homes were scored and summed

-

to yield a scaled measure ranging from O (none) to 5 (all of /;he‘

~ -

e ’ ' o ’
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five types of printed material were in the home).

(5) TV TIME. The variable “"television viewing time" was
operationally defined as the number of hours a student reported
watching television the night before the test adminfstration.
Responses were coded as follows: “0" for no television watched,
“0.5" for "less than one hour, "1" ;or one hour, "2" for two hours,
and so on, up to "6" for six or more hours. Students not responding

— to this item were assigned the mean score of all those responding.
. \ .

(6) SEX. The gender of each student was reported by the exercise

o

“administrator. Males were assigned a value of "1" and females a

"0," which was an arbitrary coding assignment.

¢

(7) PARENTS‘ EDUCATION was operationally defined as the average

educational level attained by the parents. Students reported the

level of schooling compieted by each of their parents on a six-point )
scale: (1) did not comp]etelBth grade; (2) completed 8th grade, but
did not go to high school; (3) went to' high school, but did not
graduate - from high school; (4) graduated from high,sch501; (5)
graduated from high school and had some college; and (6) graduated
from college. The scores for each of the parents were then added
and divided by two. If missing data were encountered for one of the

two parents, the single figure was used as the ‘“average" for that

student. ‘If responses to this .question were missing for both

parents, the student was randomly assigned an average educational

- level.

-,

(8) RACE. Egch student was asked to give his -or her racial’

200

8 : _ ‘




background. For purposes of this analysis, the item was
dichotomized into white ("1") or nonwhite ("0"). For those cases 1in
which the student did not respond to the item, the test

administrator % observation of the student’ race was used.

~

RESULTS
A1l of the home environment, as well as the other social
background -variables, are significantly (p <.05) correlated at the

zero-order level with mathematics achievement. With the exception

of sex, fhey are similarly correlated with mathematics course

participation (see Table 1). While the seven predictor variables

LA

together account for 56% of the variance in achievement (see Tap1e
2),~mbst of the variables contribute relatively little to the
prediction of achievement. As expected, pﬁrti;jpation in mathe&atics
coursés has a very large effect on achievement. |
The regression results for the prediction of‘particﬁpation are

also given in Table 2. The six predictor variables accounted for
\.20% of the variation in participation. Except for sex all of the
variables have statfstica11y significént effects on participation.
When the r (zero-okder correlation) is compared with the beta
(standardized regression weight) for each variable, it becomes
evident that, the effecls 6n achievement of most of,thé variables are
indireét rather thaﬁ~direct. Of special! note is the finding thét
the home environment variables, as indicated by'the size of the

regression coefficients, tend to have greater effects on

participation than they do on achievement.

In accord with the conceptua]vmode1m(Figure 1), attitude was

o

regressed on only its antecedent variables: sex, parents”

RUY




(standardized regresg;bﬁiQéﬁthgjwﬁiéaﬁiven for each- prédftted“”and"~“~"‘~*w*—;;=

education;“dhé race. Almost none of the variance (3%) in attitude 15*’  -
‘captured by thgse three variables, and only race has a statistically
significant effect. | u

As with attitude, "home print" and "TV tihe“ were regressed on
sex, parents education, and race. ~Only parents education has a
significant effect on both of ihese "home" factors. Race, however,
h;s a significant effect on tne émount of home print.

These results are graphically depicted in Figure 2 where all

nonsignificant paths are ° deleted. The path coefficients B

significant path. fhe empirical adequacy of this mode1 is assessed
by the computation of reproduced correlations as shown in Table 3.
The sum of the diﬁect effect, the indirect effect, and the noncausal
correlation compohént éives the reproduced correlation, which should
approximate~ the observed correlation. The mean of the absolute
differences across all. pairs of reproduced and observed correlations
is .031, which indiéates that the model is adequate with respect to

this data.

&
DISCUSSION
The path model departs form our initial status-participation
mpodel in several minor ways. First, some statﬁs,characteristics,
namely sex and race, have direct as well as {ndirect effects on
aéhievement. As® hypothesized, parents‘ education affects

achievement only indirectly by influencing the home environment and

the process of recruitment to mathematics coursework. Of particular

note is the finding that sex and participation are not correlated.
Prior to 1978, 17-year-old women were found to take less coursework

: : 205
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in mathematics than men, but this disparity has diminished-(cf..

Armstrong, 1981). In contrast, race differences continued to

persist and this is evident by the strong effects of race on both
participation and achievement. Second, the role of éttitudeois less
than was anticipated in that parents  education does not explain any

variance in attitude. The fact that sex and race do not account for

"much variance in attitude §uggests that there may be weaknesses in

the attitude scale itself. It may be that the broads general
statements about mathematics included in our atgitude scale may not
be c]osg]y linked to feelings that motivate perfoghance in concrete
situations.

While the path model has a satisfactory fit. with the data,

there are two problem areas indicated by a few 1argé\discr§pancies ‘

between the observed and the reproduced correlations. Jne problem °,

occlirs in the relationship between race and parents * education. The

correlation between these two variables is réther high F;17), which

may contr1bute to the large discrepancies involving the correlations

n

of race with attitude and TV time. One possible so]ut1on would be
to specify a causa] connect1on between parents * education and race.
Anotner problem area concerns the relationship between parents’
educational ahd achievement, ghere a discreﬁancy of.0.1 exists
between the observnd and the reproduced correTations It would
appear that the best solution to this problem would be the inclusion

of better affective measures and home environment factors, e.g.,

"parental encouragement."




t CONCLUSION 7 rﬁ'

The home environment definitely has "a faci]itafing eff;ct on
students * high school mathemathS achievement, and as demonstrated in
this study its effect is mediated through the process of recrui%?ént to
participation in coursewbrk. Bridges, Judd, and Moock (1979) suggest
that the -major role of péfenta] education consists of producing
attitudinal motivations. This was not confirmed by this investigation of
NAEP data; instead we found that participation intervened bétWéen

parenta1 education and student ach1evement More investigation on the

: attitude- ach1evement re]at1onsh1p'1s ‘warranted but we cannot dismiss the

possible facilitating role of attitudes until we have utilized other and
perhaps better afféctive indicators. ' -

To | put these findings~ into perspective we éa]cpfated some
implications of odr causal model wusing a simulation p;ogram_ca11ed
ALTER. The hypothetical computation estimated what the effect would be

of somehow encouraging  all 17-year-olds to watch, on the average, one -

- 'o . :? ’ L] 3 . °
less hour per day of television. The estimated increase in the level of

achievement nationwide would be on]yvone_dhd ohé-ha]f percentage points.

} e Yet between 1972 and 1978 the national perforh;hce of age 17 students

| | declined four percent. Although the féctors leading to this decline are

still a matter of speculation, the most important féctor is _probab]y

" declining student participation in mathemat1cs coursework. Changes in
participation can easily ec11pse the effects of ‘the home env1ronment

"Although these conc]usions are tentative they shou1d be wused to

suggest' further - investigations. It is obvidﬁs;from these findings that

achievement, at least in the domain of mathematics, can not be studied

apart ‘from participation without 1osing sight of a major aspect of the
/[ — :

1earn1ng process. ) T
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CORRELATION COEFFICIENTS ' -0 | =
. . Test 8, Age 17, Year 78 |
(N = 2219) | ol o
: STANDARD .
VARIABLE MERN > DEVIATION  CORRELATION COEFFICIENTS
ACHIEVEMENT ™ .66 — . . 18 )
| PaRTICTPATION  3.44 ©o2.87 - 68 S
ATTITUDE 19.;6 2.98 12 .24
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PARENTS ED - n.39 1.21 .31 .30 .02 -.11 .13 .03
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- . PATH REGRESSION COEFFICIENTS . -
Test 8, Age 17, Year 78 e Y. ,§ 
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[ g PR —
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* Significant at the 0.001 level.
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ATTITUDES TONARb MATHEMATICAL ACTIVITIES -AND

.THE PREDICTION OF ACHIEVEMENT

Students attitudes toward mathematics have been a major concern to

mathematics educators and researchers_for more tham twenty -five years

Many  of-.the ear1ier studies focused upon the description of mathematics .

" attitudes and the factors which influence these attitudes (e.g., Dutton, -

Sap

,,,‘,

1956; Poffenburger and Norton, 1956, 1959; Aiken, 1963) and
investigations of such concerns continue (Ca11ahan,61971; Aiken, 197?;
BecE, 1977). While some early research focused upon the role that_
-attitudes toward mathematics play in ‘reiation to mathematics
achievement, this topic - has- become one of increasing concern and
attention '_(Fedon, 1958; Aiken, 1961; Fennema and Sherman, 1977,
- Arnstrong, 198C; Brassell, Petry, and Brooks, 1980). Attention to - the
nature and role of attitudes toward mathematics has become central "in
the 1iterature of .mathematics educatiom, and periodic reviews have
suggested new theoretical and methodoiogicai'directions for research
(Aaken, 1970a, 1970b, £976 Knaupp, 1973; Fennema, 1974).
Begle (1969) identified ninety -three mathematics attitude studies
which had been comp]eted between 1960 and 1976. Well over a hundred -
'other\studies were found deaiing with anXiety, tesg'anx&eti, motivation,
personafity, schoo] attitudes or se]f concept The Tliteradwre on the
nature and ro]e of attitudes toward mathematics is so extensive and
: characterized by prob]ems, which wi11 be discussed beiow,. that it is
difficult to. summarize the findings in this area.

Unfortunate]y, the 1iterature on mathematics attitudes is*vfraught
with inconsistencies. There are several reasons for this state of
affairs. Perhaps the prihary culprjt is the muitip]icity of meaning

R1y

=l




assigned to the concept of "attitude." The problems ensuing from such
imprecision, problems in comparability andk intérbnetation ‘of data,
plague _the research. Part of this problem, as Aiken (1970a) notes, is
the prevalence of studies which measure a “generalized attitude" toward
méthematics rather than measuring ‘attitudes toward specific
mathematical activd ties. Additional problems ofteﬁ; stem from the
failure to differentiate between different types of attipudes. For '
example, attitudes about the‘place of mat@.in society (which is 1largely
a cognitive component of attitude) obviously differ from attitudes about
1iking math (which is mostly an affective componént of attﬁtude). Even
when researchers do differentiate among attitudes toward math, readers
.may fail to recognize these di fferences and confusion resul ts.

A second problem is the frequent inadequacy of attitude measurement
instruments. While some researchers have devised refined attitude
scales (Fennema and Sherman, 1976; Sandman, 1974}, the use of one-item
scales apd' unstandardized - “home-growp" scales  (Aiken, '1976)
proliferates. Additionally, Knaupp (1973) points out that many of the
instruments used to measure mathematics‘attitudes are inappropkiate for
young children. The sheer.numbe; of differen£ ways in which attitudes
are measured (as well as conceStua]ized) makes the literature in this
area qhite unwieldy and sometimeéaundecipherab1e (cf. Ku1m; 1081).

A third Vimitation in this 1{téfature, applying only to those
“studies; regarding the ré1atjonship vbefweenimathematics ét}itudes‘énﬂ
mathematics échievément{ revolves around thé‘measurgment'of'échievemeﬁt.
Some studiés’usevoné' 6; two tests .of méiheﬁatic achievement which
usually provide only a measure of general mathematics achievesent (e.g.,

Beck, 1977). The use of achievement measures which allow for separate

>




analyses of achievement for specificvmathematica1 domains is increasing,
however. In 1ight of the research demonstrating that groups of students
may differentially excel in particular types of mathematical = tasks
(e.2., Macoby and Jacklin, 1974; Fennema, 1974), and that students *
attitudes toward mathematics may vary according to the math activity in
question,- this development is to be 1audedt

Begle (1979:99) points out that assessments of student achievement
in mathematics have typicaT]y suffered trom one of two. opposite
problems. Either the stud1es have excellent samples, but tess than

\\thoréugh testing of mathematics skills, or they have excellent coverage

of mathematics but less than desirable samples. The same problem seems

' to plague assessments of the nature and role of attitudes toward
mathematics. The studies with superior samples often do not incdrpqrate
the ~range of attitudinal variables of interest (e.g:, Hanushek, 1972:
Chapters 4 and-5). Likewise, studies with a thoroegh exploration of
attitudes toward mathematics frequentfy do not have superior samples
(e.g‘; Elmore and Vasu, 1980).

A final prob]emat1c aspect- of much of the work done in the area of
math | attitudes and achievement, espec1a11y in the past is the re]at1ve
lack lof multivariate studies (Aiken, 1976). Recent work in the field,

; however, more often employs a multivariate analysis and attempts to
ie med1at1ng variables and interaction effects. (Fenheha andr

exami

Shermén, 1977; Armstrong, 1980) L e

“Inan attempt _to overcome 'some of these d1ff1cu1t1es in the -

mathematics 2 attitude/achievement research -the authors deveioped a
mu1ti,ariatekmode1 called the status-participation model and applied it

to the Natﬂona] Assessment data for seventeen year old students. The
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results are presented in a companion paper ‘entitled "The Home
Environment and Mathematical .Learning," and provide a foundation for
additional analysis on the attitude-achievement relationship. The
status-participation “theory of achievement posits that the effects of
social status and home environment are indirect rather than direct upon
achievemént. Specifically, pareﬁts' education tends to shape th; home
environment and the attitudes of the ado1escenf, which in turn are the
chief determinants of participation in mathematics. Furthermore, the
model specifies that participation is the chief predictor of achieQement
iﬁ mathematics. A model such as this in a useful analytical tool ‘in
exploring the role "of attitude because it dictates that attitude be
examined in tbe context of its major interrelationships.

The attitude measure that we uti]izéd in the previous report was 2a
standard Likert-type scale of mathematics interest and enjoyment. Using
this' measure in a path analysis of the status- part1c1pat1on model we
found ‘that mathematics attitude does not s1gn1f1cant1y impact
mathema;ics achievement directly. The role of attitude, 1ike home
environmental factors, seems to“be one of influencing participatidn or
recruitment to mathematics coursework. - |

To explore whethe: or not this finding is a function of the
particular indicafor of attitude wutilized, we chose in this

investigation to replicate the earlier analysis but substituting a

d1fferent measure of att1tude toward nathemat1cs Kulm (1981) and.

v

others have argued that more conréte, exper1enta1 att1tude measures’ - be

used- in .such stud1es. It'is poss1b1e to exp]ore this poss1b1T1ty with
second;ry analysis of the data from the National Assessment of

Educational Progress (NAEP) since in at least two test packages for age

L
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17 students, questions about specific mathematical activities (or
tqpics) were included. Carpenter, et. al. (1980) interpreted these
affective items and claimed that the students seemed to be making useful
d1ch1m1nat1ons on these items.
THE NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS (NAEP) DATA
j The recent availability of a wealth of data from the NAEP
mat&ematics assessment provides an opportunity to test models of the
1eé}ning*process.' Approximately 26,000 17-year-old students were tested
in the 1977-78 mathematics assessment. Asking a1l of them about their
participation in mathematics coufses gave us the only nationwide data
with high-quality measures of both achievement and participation.
f““:’"“”'”". / The hypotheses describedw¥L the previous section were tested using
WB path analysis procedures on selected variables in one data set, Test
| Package 6. While there are ten .such test packages available for
17-year-o1dsvin 1978, this barticu]ar test package was chosen because it
contains a scale of general attitude toward mathemattcs. NAEP uses a
matrix_sampling-of  items into test booklets such that each test has a
unique subset of both cognitive and affective items. |
The National Assessﬁent is funded by the National Institute of
Education and conducted by the Education Commission of the States. NAEP
employs a -deeply stratified, mul tistage probability samp11ng design in
all of its assessments (NAEP, 1980). In the first stage of samp11ng the
u.s. ‘is d1V1ded into approx1mate1y seventy-five geographical units,
', wh1ch are strat1f1ed as to s1ze and, type of commun1ty | The second stage
of samp11ng cons1sts pf se1ect1ng schoo]s (1nc1ud1ng both pub11c and
private)vbwithin each gepgraphita] 'ua1t. Schools are 'sampled w1th

probabilities proportional to the number of students. eiigible to be
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tested. The third sampling stage takes place when a test administrator
réndom1y selects a designated number of age-eligibles from w1th1n a
school. | - ;

Each  test packhée in the 1978 mathematics aséessment was
administered to an 1ndependent sample of over 2,000 students. The data
package (Test 6) used in th1s secondary analysis contains 2, 232 age -
seventeen student recordsi Because of the comb1ex éamp]ing design, a.
design factor of 2.0 was used to underweight each case whenever tests of
statistical 1nference were applied. Thus the effective sample size and
the degrees of freedom were reduced to half the actual sample size,
j.e., 1,116 students. . - r~

NAEP assessments are notorious for their measurement of achievement |
but generally quite limited in their testing of background quest1ons,

" consequently many of the desired variables such as parental
encouragement are not available for mu]tivariate analysis. In addition
to indicators of achievement, part1c1pat1on, and attitude, severa] "home
and status variables were available for analysis. Mu1t1p1e regressions
of' achievement and participation-on these variables were performed on
three separate test packages: Tests 5,6, and 8. Those that did not
maintain significant (p > .01) contr1but1ons across all three tests were
dropped from further analysis.' The remaining pred1ctor v§r1ab1es. i.e.,
race, sex, parents® education, TV time, ‘and amount of home pr1ntyy¢

material, are described in the next section. .

L. T . INDICATORS.. -

(1) ACHIEVEMENT. Mathematics achievement was operationally defined as

the proportion of cognitive exercises a student answered correctly.

. N / | | m . | . |
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Stﬁdents not responding and those who responded "don‘f know" to an item
were scored as incorrectly answering that exercise. The data set used
in this study contains - 53 cognitive'.items; these items assess thé
student ’s know]édge and- qnderstanding of mathématics éopics,(their
}abi1i£y to perform computational tasks, and their cépacity to apply
mathematical skills and concepts. The Cronbach’ aipha coefficient of
reliability (internal consistency) was 0.90 for the full set of items.
Procedures for eva]uating‘such tests, as delineated by Anderson, -Welch

and Harris (1982), werevapp1ied to this measure of achievement.

P .o ’

(2) PARTICIPATIONJParticipétion was operatignalized as_ the number of
semesters a -student had studied each of the following five mathematics
courses: first year algebra, second year algebra, geometny,
trigonometry, and calculus. Two semesters, or a year, was scored as "2"
semesters, one-half year of study was scored as "1" semester, and 1es§
than one-half year-of1studywas scored-as "0.5" semesters. Students
) indi;atjng that they had not studied a particular course and those not
respondipg to an item weée scored as studying "0" semesters. The
semester§~w9f” study of each of the five courses were added together to
~ produce a meésure ranging from O to 10 semesters of mafhématics
coursework. . This variable measured the amouht of formal study of
mathematics which a studert reported being exposed to. Thé five courses

included were those which students traditionally take for college
o

%

_preparation. - o L

4
i

*

(3) ATTITUDE. A scale was constructed that assessed student attitude
towards specific mathematical activities. Six mathematical activities
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were 11sted and the student was asked to rate\ each activity on pofnt;
scales: first, a scale from "very 1mportant" to "not 1mportant at aH"T
next, a scale from "very easy to *very hard"; and finally, a scale from
Wlike it a lot" to "dislike it a lot". This third affective rating
5ca1e was the only one incorpdrated into the attitude sca1e used in this
analysis. (The other three rating categories on the "like--dislike"

sca]e” were T "{ike 1it", "undecided," and “dis]ike it.") The six

‘mathematical activities combihed for our attitude measure ‘appeared 1in

N

the test booklet as follows: . -
A. So]v;ng equatfons
B. Working with percentages
. Memorizing rules and formulas

. Using charts and graphs

. Working with whole numbere

. Doing long division

I

Nhen ‘the 1iking scale ratings for these six activities were combined for
purposes of reliability est1mat1on, a Cronbach alpha of .70 resulted.
whi1e» this s not a high {eve1 of internal cons1stency, it was deemed
sufficient to proceed in exploring the validity and usefu]pess of this
scale. The -attitude score that was.USed in the ena1ysis which follows
was constructed by adding together the Six “1ike--die1ike“ rating
sca1es An "importance of mathemat1ca1 act1v1t1es" 1nd1cator and an

1

' Z"eas1ness of mathemat1ca1 act1v1t1es 1nd1cator were also: created 50 as'
L4

' to exam1ne the assoc1at1on of . these att1tude d1mens1ons to the "1iking"

d1mens1on to wh1ch we devoted our major attent1on

(4) HOME PRINT. This variable reflected the amount of reading material
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’that existed in the student’ home. Students are asked to report

" whether they did or did not have each of the following-five forms of
, printed matter in their homes: regu1ar newspaper service, a regular
magazine subscription, more than 25 bonks, an"encyc1openia, and a
'Fictionary. Students not résponding to an item weré' assigned "0" for
‘that item. ihe 'formsb of printed matter which the students reported

. having in‘tneir.homes were scored and summed to yield a scaled measure
* ranging from O (none) to 5 (a1l of the five types of printed material

~were in the home).

(5) .TV TIME.  The variable "television viewing time" was operatibna]]y

‘defined as the number of hours a studént reported watching television
the night before the test administration. Responses were coded as
follows: ?6" for‘no television yatched "0. 5" for "less than one hour,
"1" for one hour, "2" for two hours, and so on, up to 6" for six or
~ more hours. Students not responding to this item were assigned the mean

score Qf all those responding.

(6)' SEX. The gender of each " student was réported by the exercise

N

administrator.  Males weng\\assigned a valué of "1" and females were

assigned a "0".

AN

"\

(7)  PARENTS *. EDUCATION wag-‘opQVationaT1y defined as the average

-

educational 1eve1_ attained by the pa?qnts Students reported the Jevel

of schoo11ng comp]eted by each of the1r parents on -a s1x-p01nt sca1e .

() d1d not comp]ete 8th grade, (2) complete \8th grade, but did not go

to high school; (3) went to high schoo], but dié\n?t graduate from high
school; (4) graduated from high school; (5) gradJated from high school

" and had some college; and (6) graduated from college. \\lne scores for

227 - \ .
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each of the parents were’ then added and divided by two. -If~missing data
were encountered for one of the two parents, the single f1gure was, used
as the "average" for that student. If responses to th1s quest1on were
missing for ‘both parents,Athe student was randomly ass1gned an average

educational level.

(8) RACE. Each student was asked to give his or her racial background.

For purposes of this analysis, the item was dichotomized into white

~("1") ‘or nonwhite ("0"). For those cases in which the student did not

respond to the item, . the test admjnistrator‘s observation of the

student *s race was used.

.o

RESULTS

A1l of the home and background variables (see fab1e 1). are
sign1f1cant1y assoc1ated at the zero-order level w1th achievement, and
with the exception of sex the same is true with participation. In
distinct contrast the home and background variag1es tend to haVe
extremely low correlations with the three attitude 1nd1cators
jmportance of math activities, easiness of math act1v1t1es, and 11k1ng ’
of hath activities. This pattern of intercorrelations contributes to
the pattern of exp1a1ned var1ance .given in Table. 2; 53 percent of the

var1at1on sin ach1evement Wwas accounted for by six’ predwctor var1ab1es

+~ while on1y 18% of the var1ance in part1c1pat1on was accounted for by

Y

f1ve pred1ctor var1ab1es and a mere 2% of the var1at10n ‘n' att1tude
11R1ng was explained by three var1ab1es. The attitude 1nd1cator is a
s1gn1f1cant predictor of both part1c1pat1on and ach1evement otherwise
the significant pred1ctors of ach1evement (sex and race)' and
partfcipatjon (home print, TV t1me, parents' education, and attitude)
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are identical to the previous analysis -of Test Package 8, which

contained the Likert-type attitude scale. As before, only race is a

'significant predictor of attitude. of tﬁh three status variables, cnly

race has a 51gn1f1cant effect on home print and only parents * education

'has a significant effect upon TV time. These structural equations are

graphically dep1cted in the path diagram (figure 1). The empirical
adequacy of . the mode] is assessed by the computation nf reproduced .
correlations as shown in Table 3. The sum of . the d1rect effect, the
indirect effect, and the noncausal correlation component gives the
reproduced correlation, which should approximaté the observed,
zero-order correlation. The mean of the absolute differences across all
pairs of reproduced and ooserved corre]ations js .027, which indicates
that the model is adequate with respect'to this_data. |
DISCUSSION

The results clearly show 5 predictiue daduantage for an attitude
indicator which is based upon Specif$c, concrete aspe%ts of mathematics.
While the more spec1f1c jndicator of attitude toward mathematics has

1ower reiiag}lity (internal con51stency) than the Likert-type scale, the

more specific attitude indicator has greater predictive validity as

evidenced by higher regression - weightg in the prediction of

participation and achievement. The, increase'in the magnitude of the

> standardized regre551on coefficient produces a statistica11y 51gn1f1cant'

*path from attitude to achievement, which may account for the 1mproved‘

f1t of the mode] as measured by the f1t between the observed and the

reproduced corre]ations

In this ana1y51s the effect of parents education upon home pr1nt is

"

" not significant at the .001 Jevel so the corresponding path was omi tted

. o R20.
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“from the path diagram. In the analysis of Test Package 8 the path
coefficient was oniy .10 so this discrepancy coon easily be due to
sampling error.- |

As shown in Table 1, the.intercorrelations among the . importance,
1iking, and easiness dimensions of attitude for mathematical activities

o

are all rather high, i.e., .43 or cgreater. Liking and easiness are
especially closely linked with a correlation of .59. This pattern of
assoctation may help to account for their similarity in predictioh.

Although not reported here, path estimates were made for the importance

and easiness as well as the 1iking scales, and the results were Very

"close to those described here for the 1iking dimension. One difference

~

~of note is that parents educat1on significantly predicts importance and

easiness of attitude but not 1iking. Apparent]y the eva]uat1ve (1iking)
) dimension is a more personal, idiosyncratic attitudinal component than

assessment of importance and difficulty.

SUMMARY ) -
Extending the status- part1c1pat1on ana]ys1s with the idinclusion- of
an act1V1ty spec1f1c att1tude indicator demonstrates that .the ro1e of

attitude is more 1mportant than was suggested by previous research wh1ch

used less specific measures of att1tude toward .mathemat1cs._ This

empirical 1nvest1gat1on nrov1des so11d ev1dence that attﬁtud1na1 factors

not on]y influence the- process of coursework participation ‘but they a]so'

t P

directly affect’, performance on tests of mathematics ach1evement AThe
data reaffirm the main tenant of the statqs-partlc1pat1on mode]. _the

dominant influence of social status occurs through its impact upon

perticipation, which is the major ~ determinant of mathematics,

| 13i3§}
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| achievement. Severa1, »eaﬁﬁres of the prev1ous1y reported path \ -

‘ ’ mode] Were.disconfirm d; spec fica]]?f“att1tude att1tude has a .direct” \\
effect‘opon achfere ent anq secoﬁd1yﬁ pakents * educat1on fails to havc a \\\ Q
significant‘effe t- pon ﬁhomefprintf“ Except for these minor departures D

' the " basic gtﬂqgture of “the status part|c1pat1on model is reaff1rmed and u
.+ given add1t1onal support . 'b Lt ‘ p *‘:;‘
The results of th1s 1nvest1gat1on have 1mport::t’,imp1ications for oo

-

§},the measurement of attitudes toward. mathematids and other academic
subJects Attit‘%e questiens wh1ch age d1rected toward spec1f1cb\

concrete aspects of "the subject tend to have greater pred1ct1ve vats

than measures that are more general and difuse. The more concrete items

\‘ ‘v

may well evoke affectiVe states that are more closely associatéd Withi .

academic performance or at least with .Tearning behaviors critical to,. % e

academic’ performance

Wt
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FIGURE 1

PATH DIAGRAM WITH PATH COEFFICIENTS FOR
ANALYSIS OF TEST PACKAGE 6, AGE 17, YEAR 78
(N = 1116)
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TABLE 1
CORRELATION COEFFICIENTS

MATH ASSESSMENT

Test 6, Age 17, Year 78
(N = 1116)

: ' STANDARD
VARIABLE DEVIATION

ACHIEVEMENT . .17
PARTICIPATION 3. ‘ .60
_IMPORTANT 12. Y
EASY 14, .25
LIKE --. 3 A

TV TIME L4 .83

HOME PRINT . .57 . . Oy - .00 -.03

| PARENTS ED . ) .22 . . . . . -.16 .08

SEX . . . . .0 . . .00 -.03 .01

RACE B .3 . ) ) } ) -.08 ¥9 ,12 -.02

TV  HOME PAR SEX |~

S




TABLE 2
PATH REGRESSION COEFFICIENTS

Test 6, Age 17, Year 78

£

DEPENDENT . PREDICTOR - PATH PATH REGRESSION - STANDARD
VARIABLE VARIABLE COEFFICIENT'(BETA) COEFFICIENT (B) ERROR OF B .

ACHIEV. PARTICIPATION .578%* .038, .0015
(R2 = ,53).  ATTITUDE (LIiKE) J113% .006 .0011
HOME PRINT ‘ .045 ~ - .005 .0023
TV TIME : ; -.045 - .004 _ .0020
SEX - . .090%* .031 .0070
PARENTS ED .059 .008 ; .0030
RACE - - .222% .099 .0096

PARTICIPATTION ATTITUDE (LIKE) J229% w173 .0207
(R2 = .18) . HOME PRINT © L 122% : .202 L0459

TV TIME : -.113* ' .161 .0392
SEX .040 .207 L1415
. PARENTS ED\\\ ' S .231% .494 .059%

RACE ¢ .133% .916 .1930

1 ATTITUDE
“(LIKE) SEX o -.004 .029 ’ .2050

| (R2 = .02)  PARENTS ED ~ -.043 S o123 T T TTN08500

~ RACE - _;;ifi;/// .090 .2726
HOME PRINT SEX . <024 .076 .0925
(R2 = .04) PARENTS ED . .058 .075 .0383
RACE .183% .759 .1230

TV TIME SEX - .003 .009 .1083
(R2 = .03) PARENTS ED .156% .235 ‘ L0448
RACE .057 277 L1440

* Significant at the .001 level.




TABLE 3 “ b

COMPONENTS OF REPRODUCED CORRELATIONS OF

PREDICTOR VARIABLES ON EACH DEPENDENT VARIABLE ;7
Test 6, Age 17, Year 78 "
— : NONGRUSA] _REPRGDUGED*:——OBSERVED
UEPENDENT PREDICTOR DIRECT  INDIRECT CORRELATION  ZERO-ORDER ,  ZERO-ORDER
VARIABLE VARTABLE EFFECT  EFFECT COMPONENT CORRELATION  CORRELATION
ACHIEVEMENT PARTICIPATION .58 - - 58 .68
ATTITUDE .11 A3 -.00 240 .22
HOME PRINT - .07 .01 . .08 .19 -,
TV - -.07 .00 . -.07 -.18
SEX .09 .15 -.00 .09 .11
PARENTS ED - .15 .04 - .19 .26
RACE .22 .07 .02 .31 .32
PARTICIPATION  ATTITUDE .23 - .01 ' .24 .23
*  HOME PRINT 12 - .00 .12 .17
™V 211 - - -.02 -.13 -.18
SEX - - .03 .03 .04
PARENTS ED .23 .03 .01 Co27 .28
" RACE .13 .00 .00 , 13 .16
ATTITUDE HOME PRINT - - .00 .00 .00
L | v - - .05 -.05 -.05
_ SEX - - .00 .00 01 .
‘ = PARENTS ED - - .02 S L02 .03 ¢
RACE . -.12 - .00 S 212 - 12
\ - . ’
HOME PRINT ~ ~ TV , - - .00 .00 -.03
. SEX - - -.00 .00 -.03
PARENTS ED .06 - .02 . .08 .08
RACE .18 - .01 .19 .19
TV TIME 'SEX - - -.02 -.02 .00
PARENTS ED -.16 - .00 . -.16 -.16
- RACE . - -.02 -.02 . -.08
SEX PARENTS ED - - .01 , .01 .01
‘ RACE | - - o -.02 -.02 .02
O ENTS ED  RACE - - 12 .z 12 '

~rne average discrepancy of Teproduced and observed correlations is .027.
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NONRESPONSE AND "DON'%%KNON" RESPONSE PROBLEMS IN,TES%ING

 Not only does nonresponse affect the Jevel of sampling
error, but it also produces possibilities for'systematic error or
bias due to differential propensities for nonresponsé by varibus
social groups. ' Similar response bigs'may result from differepl
tial proneness to givé,“don‘t know" (DK) responses to both test
items and survey questions.  Sherman (1975} studied the.prob1em
of bia; from “donf?ﬁggoﬁ" resﬁgnses in the NAEP asseséments o€
j975i76”ahd“tdntTuded“that‘3”§T§ﬁffﬁCant portion of the differen-
ces between males and females, whites and nonwhites, and other
subgroups were due. to differential proneness' to give DK
responses. An&érsoﬁ, Smith-Cunnien, QNand Krohn  (1982)
investigafed.the problem of differentia1 nonresponse in a state-
wide é;sessment of computer 1iteracy and found some social groups
much more 1likely to give nonresponses to background questions.
Theseﬁ problems of bias in DK and ~nonre$pqnding are serious
because they may distort, if not account for, the group differen-
ces repofted by NAEP and otheré in the popular and the scientific
literature. This study consists of a partial replication of the

>

earlier studies by searching for evidence of bias in two 1978

NAEP assessments of mathématich ’

METHOD T
Two test packages, booklets 8 and 10, for 17-year olds were

examined .for bias due to nonresponse and DK response patterns.

First the distributions across all items in the booklets were

. 2 240




examined for unusual patterns, then the DK bias was estimated,

and_finally the nonresponse to background questions was examined.

The first step in estimating the DK bias was to contruct a
mathematics achievement score that was corfected for DK responses
fn that it did not penalize thosé'who fo]]éw .directions and
check "I don*t know" instead of guessing when they truly don“t
know the.answer to @ test exercise. The method of adjusting for
differential DK that was used by Sherman (1975) appears to .give
those that give DK responses too great an advantage, so we used a
new, less complex procedure as follows. Anytime a student gave a
DK answer, . the student’ test score.(sumhof correct answers) was
incremented bj. a fraction corresponding to the 'pfoﬁabi]ity of

getting the item correct by random guessing. This probabi]ff}mwés

. \

estimated as K
1/

where ¢ = the total number of response alternatives to a given
question (excluding the DK alternative). v

a

{

Since the number ofvrespOnSe alternatives varies; from two to
’ N N

five within NAEP test booklets, a DK-adjusted score was éomputed

as follows: ) M
: ‘no. correct 5 n 1
Adjusted score = mmmecm—m—a- + EE; jE: —
no. possible 2 c=l ¢

'where~6 the number of response alternatives,

n - the number of DK rasponses for a given c.

It should be noted that this adjusted score 1% equiva]ent to a
proportion of the number correct out of the‘total possible. This
adjusted score can be directly compared to the actua]-‘propbrtion

" of cbrrect answers (without the DK adjustment). The adjusted
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proportion is s1ightly greater than the actual proportion correct

‘because it contains incremental fractions corresponding to the

. advantage 1ost‘from not guessing.  NAEP methodological policy is
to include DK response a]ternatives on fixed-choice items but no
correction . is made for guessing, hence the above formula is an’
appropriate adjustment for the DK response. Response bias due to
the DK response can be determined for any given pait of x,y
subgroups as 2 ,r.

d(correct/possib]e)i='p(x) - p(y)
a(DK adjusted i = a(x) - aly) .
' d - a '
b (DK bias) = ============--
- d

'\ The difference in performance for any- two groups, X,y, is denoted

\\\as "d". and the adjusted difference in performance for the  two
éroups is identified as "a;" thus the bias due to DK is the
difference between these two di fferences as a proportion of the
unadJUsted group_difference. This "DK}bias is the amount of the
originaf\ group‘ differencé that is due 'to the differential
tendency to use the DK response -

The assessment of bias due to differential nonresponse tend-
encies fol]ows\the approach outlined and proposed by Anderson,
Smith-Cunnien, and Krohn (1982). In brief, it conSists of
constructing a criterion for c1a551fying each respondent as prone
to NR ,or not. The criterion used with the NAEP data sets was
whether or not a student\gave a nonresponse(NR) to any one of the

background questions. For\poth test packages 8 and 10 there were -

31 background items. For tests 8 and 10 there were 28% and "25%




respectively who -gave an NR to at least one of these 31 items.

!/

This subgroup was identified as NR-prone and the remainder as

»

"nonNR-prone. The next step was to. crosstabulate or breakdown
each- of the background items as we]l as " the att1tude ~and
cognitive scales on the NR-proneness dichotomy. ~An NR response
: &

3

bias exists if a statistically significant difference occurs. on

any of these variables for the NR-prone versus the ﬁohNR-prone.

If we find both an NR and a DK bias for a given pair of sub-

groups, we can.not assume that each b1as1ng 2ffect will extend

27,

the other, because each may‘ji;i;;¢eﬁu'the other.

/
RESULTS

Each of the tests for the 1978 NAEP mathemat1cs assessments
contaired the fo110w1ng structure: the test leads with a series
df "affective" (attitudinal or experiential) i?;ms foi]bwed by
the' main body of cogniti!g exercises or quest{ons; thev final_
secifon~-—+s called "background" and includes a variety . of -
questions on home and school' 1ife as well as the ‘standard
questions on .parénts' -education and orace. This three step
structure 1s outlined on F1gure I to IV g1v1ng the number of non-
responses (NR) and the number of "don*t know responses"(DK) for
tests 8, an¢ lg'from year 1978.  The number of nonresponses is
quite low for the affect1ve and cogn1t1ve section éxcept for a

few cognitive items. These cognitive items were open-ended or

free-response Wtems lacking a "don %t know" response category,

“thus an NR response would imply an inability to produce the

answer rather than unwillingness or disipterest. In both tests
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(Figures 1 and.fII) the nonresponse profile reveals a fatigue’
factor with,a steadily groWing level of NR.. The DK responses

4

(see‘Figures‘II and 1V) .in contrast reveaT a d1ff1cu1ty factor--

@

the peaks in the DK line graphs are unusually d1ffﬂou1t 1tems

Two other factors underly these profiTes: ambfguity and

appTirabiTity ’ The extreme peak in the Test 8 DK T1ne graph sz-
_an jtem that was ambiguous. - - The f1rst peak in the Test 10" .DKs
uas a Set of-items about computer e>5per1'ence.~ If the respondent
lacked computer experience, s/he was to skip.some items, however

a number of such persons checked the DK response. Some of the

background . items had DK options and others did not, which

accounts for the uneven pattern of DK answers. '
The - structure. of items was d1fferent in~ the 1975-76
assessment and the profiles in Figures V and VI demonstrate this.
One major difference was the short’ 1ntroductory sect1on of'
cognitive items and the other was the last section of att1tud1na1'
questions. Th1s assessment year was very unusual forFNAEP with
many more affective items than normal. Of spec1a1 note is the
\ extremeTy Targe number of NRs collected in the last section (see
Y FTgure V)ﬁ\hw ich tends to render th1s data unusabTe Further
clarificatio f”ﬂthese probTems can be found in a report” by
Harr1s, Anderson)\and weTch (1982).

The average number of DK responses and evidence for DK b1as,
is g1ven in Tables 1 and*z f wh1ch give breakdowns for onTy two
pairs of groups: gender and race. The average number of DKs per

" sgtudent is 3.80 in test 8 and 3.07 in test 10. This test bookTet

differex ce largely refTects a greater level of d1ff1cu1ty in test

8 _thun in test 10 as evidenced by a proportion  correct

;2f4<§ ) A




M
\

o . |
(unadjusted) of .557 and» 611 respectiviy for the two’tests.' As

re¥eaLed» Jn—_botb Tables_l_and_ +ﬂ.females are much more 11ke1y'

>

\

<

than males, and nonwh1tbs more likely than wh1tes, to g1ve DK
responses Because of th1s differential tendency we: f1nd that
the ad;usted p-value (proport1on correct) differences “are less
than the unadjusted ones. Fop test 8 the b(DK bias) 1s 158 for
the gender groups, which means-that 15.8% of 'the difference in
achievznent between Mmales and femaTes is accounted for by the
d1fference ‘between the two groups in the use of the DK ‘response.
For -test‘lO the DK bias is less, with only 7 7% of the gender
difference attributabfe: to' the female proneness to give DK~
responses. The race djfference is considerably less; not oniy s
the~difference in average DK responses not large but the peréent
of the suogroup djfference in performance attriputab1e to DK ’
proneness is only 2.5% for'test 8 and Xe x% for test 10.

Rather than present the, 1arge volume’ of stat1st1ca1 resu1ts
produced in testing for the occurance of NR bias, the overall

o . Vs

findings will be summar1zed in terms of a prof11e of the charac-

ter1st1cs of those who tend to be NR- prone This profile is

basedu'on1y upon those attr1butes which on the basis of statis-

tical significance (p < .01) differentiate the NR-prone from the

nonNR-prone. The NR-prone are more 1ikely to be:

lower achievers (about .10 lower on cognitive test)
Tower participators (abort 1.2 semesters 1ess of courses)
in a lower grade ©
reporting less textbook use in classes ‘.
reporting more TV« lecturing in-classes |
reporting less “listening to lectures" .

in a home with relatively little read1ng mater1a1
in home vihere a nonEnglish language .is spoken

in a school with relative high percent nonwhite students
nonwhite race or ethnic group
located in a Westerp region.

* ok ok Tk ok ok ok ok * * * ¢




With the exception of region and race, these characteristics

E

provide a profile of the NR-prone as educationally disadvantaged.

The variable Udifferentiating the two groups the most was the

o .

_ \
amount of reading material reported in phe home.

A\

These data demonstrate, that neither NR nor DK response

IMPLICATIONS

dis@ributions can be ignored withouthrisking the posaibi1ity of
flaws in the interpretation of results in large-scale testing
programs.  Although we did not find that differential use of DK
‘accounted for all of the aex differences in mathematics achieve
ment, we did find that it does accounts for a noteworthy share of
the male advantage in mathematics testing. This finding that
upon adjusting for DKs we can reduce as much as 15% of the
difference between 17-year-old young men and women, is especially
impressive in 1ight of the fact that pear]& half of the tests
that we analyzed consisted of open-ended jtems lacking DK
response alternatives. In tests that are totally machine-scored
we would expect to find considerably more DK response bias and
hence disadvantage for female test takers.

In lignt of the gender-related findings the results for
ethnicity are surprisfng. Almost none of the 1argé difference in
ﬁathematics achievement between whites and nonwhites .can be
attribdtéd to differential DK.response bias. On the other hand,
“we found ethnicity to be related to NR bias in that nonwhites are
much more 1likely to give nonresponses to background questions.
This implies that such estimates as mathematics participatipn and

calculator use, which are inferred from these - background

, o 24§

o




questions are subject to systematic error and most - 1ikely these
estimates are inflated. To generate unbiased estimates of these
characteristics. the researcher must use missing value substitu-
tion ‘with'paraheter estimates from the NR-prone, as outlined in v
Anderson, Smith-QUnnien, and Krohn (1982). T;e correlation
between race andiR-proneness raises the question of whether or
not NR-proneness‘is an artifact of the fact that many non-
whites refuse te answer race-related questions.This possibility
was tested byf excluding the race/ethnicity items from the
operational def1n1t1on of NR- proneness The breakdowns of all
relevant var1ab1es were re- -examined with this rev1sed cr1ter1on
of NR-proneness. Essent1a11y the same pattern of aSSOC1at1ons
were found, so on this basis we can rule out race as the major
exphanat1on for the propens1ty to give nonresponses If it were

. the ~case that the tendencies to give NRs to background items is
highly corre]ated with the tendency to give NRs to cogritive test
items, tLen we would find»that subgroups that are NR-prone are
also 11ke1y to be disadvantaged in the same way that DK-prone
subgrou é are .disadvantaged on achievement tests. Fa11-ure to
guess, ihether it be from propens1ty to give DK or NR reep\gses,
genera]]} p]aces testees at a disadvantage from those that guess
when'the§ qp not in fact "know" or have a good chance at gett1ng\*

the answ%#ﬁ ‘We examined the correlation between NR response to AN
backgrou%d versus cognitive test items and found it to be very A

Tow. Therefore we can conclude that the nonwhite propens1ty to

give NRJ to background items does not mean that racial subgroup

test differences are underestimated. f
|
|




In this investigatiqn»we have isolated two largely distinct
processes that not only weaken =e qua1it} of test results but
thr%aten the validity of findings on subgroup d1fferences. In
scrﬁt1n1z1ng the association between DK-proneness and gender
differences we have identified a major explanatory factor d of
unequal sex performance on tests which are not corrected for
guessing or adjust for use of the DK response. While we did not
find %ehder groups to differ on NR-proneness, many other sub-
groups do differ and this may yield to not only unstable but
inaccurate estimates of subgroup differences. In 1ight of these
findings it is surprising»that so little research has ' pursued
these issues. In the future NR and DK problems can not continue

" to be ignored.

Q
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FIGURE 1

NUMBER OF NONRESPONSES
Test 8, Age 17, Year 77-78

(N = 2219)
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DONT KNOWS

FIGURE |1
NUMBER OF DON'T" KNOWS

Test 8, Age 17, Year 77-78

(N = 2221)
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NONRESPONSES

FIGURE 111
NUMBER OF NONRESPONSES

Test 10, Age 17, Year 77-78

(N = 2216) \:
\\
1
' . |
] ‘ ) e /
1 //
270 i 5
é—AFFECTIVE——)'~<———~coTNmvs———)'é———BACKGROUND /f
] ] /
] . ! /
1 1 l,/ :
T2y ! ! B /
| 1 !
| I
i I N
| I ,
180 it ' ) /
/ b
| 1 /
I | /
/
| 1 /
' ' /
135 iyl
! ! 7 /
! ' /
' i /
| i /
90 i ' ¥ ;
| 1 !
! !
1 |
45 1 : :
! - !
! ]
' '_
“V/A\f\ﬁ\ﬁ ' LxN
0 t— % R X l—x % X
0 40 60 80 100 120 140

QUESTION NUMBER




FIGURE IV
'NUMBER OF DON'T KNOWS

Test 10, Age 17, Year 77-78

(N = 2216)
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FIGURE V

NUMBER OF NONRESPONSES

Test 1, Age 17, Year 75-76

(N = 5268)
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FIGURE Vi
NUMBER OF DON'T KNOWS
Test 1, Age 17, Year 75-76

(N = 5268)
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FIGURE Vil

NUMBER OF NONRESPONSES
Test 1, Age 13, Year 75-76
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TégLE‘l

3

ANALYSTS OF "DON'T KNOW" RESPONSES

Test S8, Age 17, Year 78 (N =

MALE -
FEMALE FEMALE WHITE

N

2216) ,

ON-

WHITE

WHITE- .
NONWHITE TOTAL

| MEAN "DON'T KNOWS"

PROPORTION CORRECT ON
COGNITIVE TEST

PROPORTION CORRECT ADJUSTED
FOR '"DON'T "KNOWS™

DON'T KNOW BIAS (b)

4.25 .90* 3.63

[}

.546 .022* .590

.019* .601

.158

4.48
.429

.444

* Significant at or beyond the .01 level




. - : d
" o * TABLE 2 - "
ANALYSIS OF '"DON'T KNOW'' RESPONSES ’
— Test S10+, Age 17,.Year 78 (N'= 2216) .0 » = i
. © MALE- ~ NON- " WHITE- .
MALE - FEMALE FEMALE WHITE  WHITE - NONWHITE TOTAL

MEAN "DON'T KNOWS" 2.57° 3.54 .97*  2.89 3.07 . .18* - 3.07
PROPORTION CORRECT ON - . ‘
COGNITIVE TEST. .631 .592  .039*  .646 .A84 - .162* .611
PROPORTION CORRECT ADJUSTED E
FOR ""DON'T KNOWS'" . .637 .601  .036*  .651 .492 160 .618
DON'T KNOW BIAS (b) -- R .077 — - ~002 - -- ;

* Significant at or beyond the .0l level. .
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Comments From a NAEP User .

g
. . &

The "virgin" analyst planning on using, the NAEP data is probably in

~for a larger task than he or ‘she originally anticipates. : 'If this

a

hypothetical user be1ieves' the’ NAEP pub11c use data tapes are rough]y

analogous - to, for instance, the Nat1ona1 Op1n1on Research Center

Ry
©

pub]it-u%ekgdata . tapes, they are in for a surpr1se. Because of the,

" “complexity ef the entire NAEP design and data base,' the\.process of

L3

understanding' and using' the NAEP data is 1endthy and sometimes
chad]enging. %his report is intended to briefly document some of the
joys as well as the trials and tribulations this research’ team
encountered in three years of NAEP‘data use. Aithough the focus is more.
upon the trials agd tribulations than the JQJS, by all means this shou1d

not be 1nterpreted as a condemnation of the pub11c use data tapes

" produced vby NAEP. Rather these comments are meant to help NAEP staff

-

further refine an already exemplary product. In thec opinion of this

; research team, these public-use data tapes ho?d much potential for .

addressing ‘many 1mportant issues re]at1ng to eduat1on in America.

~
1)

I. The Instrument : : T ]

]

S1nce this project focuses upon attitudes- towards mathemat1cs and

‘ nelated factors, it seems cogent to comment briefly upon the. (currently)

available set of instruments.
The att1tud1na1 {ndicators 1nc1uded in the mathemathics test
book]ets provide the secondary ana]yst with relatively wide 1at1tude in

cnoosing measures. As we have demonstrated, most of_ the ‘test booklets

o

containing nine .or more affective items will yield reliable attitude

—_ ' .
measures. Across the range of test booklets, there are different formats-

[

available for items (Likert, some ~open-ended), different attitude




objects (math taéks vVersus mathématics in general), and also item sets
not dealing with mathematics sbecifica]]y (i.e., computers, sé]f,
school).

The analyses of the 1975-76 mathematics-attitude items dgmonstdted
the . stabi1it} of response pattefns across tests. A major criticism of‘
much of the research perta1n1ng to mathematics-attitudes has been the
small samples and weak design of the studies, and consequently the 1ack»f
of generalizability of results. Some of the major strengths of the NAEP -
design are the comp]ex: sampling design and the regulated testing
conditions, yielding a high degree df generalizability of results. \

Qur major complaint with the attitudinal portion of the NAEP
relates to the packaging of the items. Too often, attitude scales failed
to achieve sufficient levels of internal consistency because only a
couple of questions dealing witﬁ \specific concepts (for example,
perceived usefulness of mathematics) were included in an item set.
General "attitudes toward mathematics" measures were obtainable from
most test packages, but are probably less useful than the conceptually
more specific measures.

Another problem ofnpackagﬁng‘is the lack of parallel item sets
within age classes, or even across ages. It was useful and informative
to examine the same set of items across{four packages from &the 1975-76
‘assessment. TAe potential for rep]jcationkof researcﬁ’is an imporiént

| facet. As far as we are aware, this is the only time NAEP has‘ used
parallel attitude item sets in a mathematics a;sessment.

“The final criticism pertains to the lack of student. background

variables, and other important factors in the insturhents. This is the

single most 1imiting property of the NAEP data with respect to its




\/

y o/
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potential for generating and testing theory-based models. A1thdUQh the
NAEP was Pot originally conceived for such research concerms, many
secondary ana]ysts may be frustrated by the omission of certa1n key

varlab1es. ; ’ /
i @ . /

II NAEP Prbbedures and Design “ /
The veLy complexity of the NAEP *s sampling des1gn whu#h permits a
high degree of generalizability /can also be somewhat of«an obstacle to

|

many secondary analysts. The c7fe-we1ght1ng process is re1at1ve1y easy

to perforﬁ for the analyst;/ however, the 1mp11cq¢1ons of using a
weighted fﬂ]e are not always o?@ious. For ipstance, 5 researcher may
wish to jivihe a sample 7mto subsamples in orﬁer to replicate an
ana]ysis, r merely to save computer processing césts. Because each
sample isﬁ actually a eol ection of subsamples of "pSU’s" -- primary
samp]ingtuAits - a technically correct approach to/subsample generation
would invo}ve random semp1ing with PSU%. This becomes quite complex,
operationaK]y. Although the| documentation includes a lengthy discussion
of the samﬁ]ing design, it i§ written in tecﬁnic 1 language not easily
dec1pherab1e by those inexperienced with comp]Fx sampling designs. The

sampling des1gn a]so has a be;¥1ng on the cho1ce of analysis procedures.

Certain progedures, at least 1:\§PSS, can not Wé performed on weighted
files (i.e;, generation. of factor scores)z Researchers may also be
somewhat codfused by something apkiaring on tqeir ceaputer' output like

e |
\ f

I11. The Dod¢umentation

"1094.2 case%.“

We feel that without reading at least 80 percent of the extensive

documentationiprovided with the public¢-use data tapes, it should be made

oo
SR
m~a




-~
~ilregal to access a data file. The information contained in the
docume;taton is essentail in preventing stupid and costly ﬁistakes.
Unfortunately, however, "docgmentation anxiety" is easily inspired by
the reams of computer printout comprising one set of documentation
including a test booklet, code book, data dictionary, user guide, and
appendices one through eight. Everything you would ever want to Kknow
about the NAEP data is contained in‘the documentation; the completeness
is unprecedented. i .

The major problem in using the documenation 1ies in determining

where one should look for a. specific piece of information. A concrete

<

example would be helpful in illustrating these difficuties. In our
earlier analyses of the mathematics data, we created cognitive Subtests
‘re]éting to specific topical areas in mathematics. In order to do this,
it was necessary to categorize each cognitive test item into geometry,"
al gebra, ariEhmetic, etc. This was accomplished using Appendix 4. We
keyed the items into correct-incorrect codes using the codebook (our
earlier version of Appendix 4 did not have correct fesponse values
1isted). Finé]]y, we used the microfiche 1isting of released items to
examfge the coding of open-ended items. This process has thankfully
betomeﬂﬁmuch less tedious as the NAEP/ECS staff devises workable
shortcuts. . ‘ '

In some places, the docﬁmentation is not entirely c1eer. For
instance, in  our ~attitude analyses of the 1975-76 data, being able to
te1l which items needed to be reflected (i. e., reversal of . scoring),
and which items already were reflected for purposes of scale

construction was difficult. It was mentioned in one place in the user

guide, but not 1in the codebook, which is the most useful and




often-referenced piece of documentation included.
Qutside of these minor problems, we feel there is basically very
Tigtle NAEP could do that they are not already doing to improve upon the

documenation. Considering the amount of information contained, it is

fairly easy to ySe, due primarily to the organizational structure.

©

IV. Process and‘Prdb1ems From the User’s Perspective
In preparing this report, the "methodo]?gy" involved laying out the
steps we went throught to begin NAEP ana]ysi%. These are listed below,
and a brief discussion of the prob]ems’ encountered at each stage
follows.
PROCESS:

1. . Review documentation included with tapes
from NAEP

2. Have tapes mounted, and read.

3. Copy codebook(s), user-guide, appendices,

and SPSS (or other) control card file(s)
onto disk, and then onto "hard copy."

Review more documentation.

Compute weighting factor.

Edit SPSS card file:

- remove superfluous cards

- add case-weighting statements

- add creation cards for scales, ‘etc.

7. Do a test run to check created variables.

8. Generate weighted system file.

(o) S RN =1
« o o

\
PROBLEMS:

1,2 No problem, provided one understands
computers well, or has a competent computer
center to ask. ’

3. This involves several steps, and is.

relatively easy to do, after you‘ve done

it once. The major problem with printing

out all of the documentation is the cost.

At our university, each printed page costs

about 4 cents, which means a complete set of

documentation for analysis in one data file
costs a substantial amount.

No problem, except as already discussed.

Also, no problem, once one understands where

to look for the necessary information, and

u
* o
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how to calculate the weighting factor.

6. This is a time consuming process.

- The “superfluous" cards include the somewhat
“dangerous" FREQUENCIES GENERAL = ALL; and
the value labels for the cognitive test
jtems, which read "FOIL number 1," "FOIL
number 2," etc. They are relatively..
useless from the user standpoint, and
costly in terms of computer processing costs.

- After you have calculated thewcase-weighting
factor, you need to define a variable which
weights the cases correctly.. This is really
no problem provided the “sum of weights”
information in the user guide is accurate.

- This is most time consuming, because of the
tedious correct-incorrect recoding which needs
to be done and-any other scaled measures.

7. Performing tests, or "debugging” runs is not
really a probliem, provided you made minimal’
errors, and the informatin in the documentation
is accurate and clear. The major probiem here
is the cost, which is enormous given the typical
SPSS control card file of about 900 plus statements
and a data file with at least 2,000 cases.

8. The system file generation is mostly a probiem
in terms of.cestzdwhich for us typically ran
between $25 and $45. We used quite a few
computed variables and this inflated the cost o
substantially. Another problem which can
occur at this stage involved successfully
creating the save file, but exceeding allowable
disk storage space and losing the entire file.
This is the type of mistake you only make once. -

Although most of these steps are cited as "nonproblematic,"the
virgin NAEP analyst can expect pain tﬁroughout the learning phase. The
tapes are structured compfex]y, as are most things associated with the
NAEP. | After ydu\\have learned to deal with "documentation anx}ety,"
. various computer-réTated frustrations, and can come up with a feasible

.strateqy for analysis, the NAEP data utilization is rewarding and

lproductwe. : ' @

...A team of seasoned

NAEP users’
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