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' - EXECUTIVE SUMMARY

A REPORT OF ' THE EVALUATION OF .

-
»

i

' e . ‘. \;/
Dr. Henry S. Kepner, Jr., University of Wisconsin-Milwaukée

/
-During the- 1976- 77\school year, the National Science Founda-

f

tion (NSF) sponsored a field evaluation of the experimental first-)

' yéar algebra materials, Algebra Through Applications. These mate-
- - ‘ [

-

\
the usual skx s and concepts are developed through applications

*

rials were developed over a.tngyear period by Dr. Zalman Usiskin
of the Un:.vex;sity SE Chicago under a grant from NSF If\ them, .

and mode ather than from the field properties The traditional
/ B

'skills associated w1th first- year algebra are presented with the . \(

)

‘exception of factoring of polynomials,,fractxonal expressioﬁs and

~Elementary notions from probability and statistics'are iﬁtegrated

L
simpllfication and artificial word problems,. In their place,,\

greater attentxon is glven to operations, linear expressions'
sentence solving, and'problems arlslng from real situations.

into the course.,- The course is designed for the average student
as a substitute for the traditional first-year algebra course.

. o . ‘
In order to proyide for an independent evaluation of these mgte-

rials a field evaluaeion was deslgned and conducted under the leader-

ship of Dr. Jane Swafford and Dr. Henry Kepner, with the project

——

. . .
director serving as a consultant.
ii

- . ALGEBRA THROUGH APPLICA'I'IONS . N
' *
Dr. Jane O. Swafford Northern Mieb;gan University .
c ! and

. * ) [ ‘ V / ' ' : i “
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¢ . . @S ‘ * . Objectives S . 5
‘ I A . e

U The major goals. f£oTr the scudy were: (1) to evaluate the . . .

ST -~

f
[ mater)als in typical classrooms whigh would be representative of .o
~ )

" ]

. a broad specﬁrum of the nation s.schcols (2) -to evaliate the’
extent to which students using;the materiarshundexstand the con-
cepgs conséhered unique to these materials as ell as understand
e concepts considered: standafd in first—yéar algebra when com-
, pared to other first-year algebra studeﬁts {(3) to evafuate the . cﬁ
extent to which student attitudes about the enjoymmnt and useful«n ‘
ness of mathematics are affected throigh the use 'of thesé mate-\ ’ 3:
rials; (4) to evaluate the ?K/ent tQ which an applications appfoach L
P helps in solving real-life problems; ) to evaluate the appfb-~

priateness of the reading level, of the materials; and (6) to

determine the difficulties, if any, of implementing the experf{- -

mental materials into the‘school curriculum. : - -‘\
. ; . . - e
! Subjects and Treatments ; i
. . .
.7. ' Twenty (20) schools throughout the United States were.selec-

ted from volunteer schools on the basis of a geographic and commu-
'.\\_ nity size distribution.. Each school selected‘to\participate was
asked to submit the names of.two (2) equally capable teachers,

each of wham would be willing to teach”the experimental materials.
. . 2 . .

— One of the two teachers was then selected at random to be the !

»
— . -

experimental teacher. ‘Each participating school was also asked
‘to provide four'comnarable-first—year algebra classes of which

two (2) would be control classes and twe’(Z) would be experimental

classes. Schools were f&giher asked insofar as p0531b1e to

. , iii- . : .
Q ) ) v R L
N b




-~ assign studentS'randomlf to these four ¢1§éses; Students "in the *-

two classes assxgned,to the experlmental teacher constituted the

experimental population These were taugh u51ﬁg the eni:perlmt‘-:nta«l.‘7 -
2 S
materials which qere prov1ded at no-cost to the sshools zﬂthg‘;

-~

progect Wlth the’ exception of a teacher s. gu1de Notes tp the

. .f
T ,Iggghgg no guidancé or'in- éervrce was _provided “to experimental
c 7 > .\ )
‘,

teachers A Each control teacher taught the two ontrol classes -

-

y using whétever first-year algebra materials were normally used in |

the §chodl. In all 2,455 students participated in the study

In the Fall of 1976, four tests were. adﬁinistered by>the
teachers to their respective clasées TheSe\yere the Mathematica

e - Computation Subtest of the Stanford Achievement Test, the ETS. S

< - . L \o 4 :
.Cooperative Mathematics Test: Algebra I, a 25-1tem Opinion Survey, ‘!
and_a'£8-item'Consumer Test. In the/Spriﬁg of 1977,’five.tests1 K

*

—

were again administered to all ¢lassés. 'These were the ETS Coop- .

. " - - NG .
erative Matheggiics Test: Algebra I, a project-de&eloped Eirst
-. %ggr Algebra Test, a modified Opinion Survey, an Algebra I Ques-
b ’tioﬁnaire,’and a gshorteped. Consumer Test. ' .

- : . . : "

-~ In addition to student testing, a site visit was made to

each participating 3chdo1 Tektboothvaluation‘forms were com- - ‘
pleted by both control and experimental teachers-and end-of-.

chapter reports and chapter tests were submltted by the ekperimental
_teachers} Finally, a reading level comparison of the experimental
textbook withklwo popular commercial first-year algebra texthooks
nas conducted.by Er..Gerald Kulm, ﬁepartment of Mathematjcs,.

Pnrdue University. ' . . |
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(T - Results and anclusiqns oo N

[ 'Due to incomplete éata, only seventeen\(l7) schools were

‘ - | : .
andlysis showed no significant difference between the two treat-

T s L
.. ‘ ‘ments on the Stanford Arithmetic Test and ETS Algebra I Test o

re§ain5d in the final ‘achievement anélysis The across- school

. «\ adm,inistered irthe Fall and ggain- on these two tests in the

Spring School~by~school anarysis yielded significant differences

fh favor of the experimental group in 8 of the 17 schools on the ¢

-

First Year Algebra Test, and in favor of the csntrol group\dn 8
> schools on the ETS Algebra .I Test .. Overall it 6 schools in which

the experimental group performed significantly better than the

—— . [

control group on the test. coveri g the’ egperimental miferials,.

-there were simultaneously no significant differences from the

control group 6n performance omn. the test covering‘trhditional .

~ content. ' These data indicate that the experiment4l. materials can
‘.be used successfully in a variety of school situations \homparing

favorably with tnaditional\first-yean algebra materials.' Item"

‘analysis of th two post tests across schools showed significant )

differences favoring the experimental group on 13 items on the"

First Year Algebra Test, 9 of which meesured concepts unique-to - o

the experimental mateérials. The performance of ‘the experiﬁental.\

group on topics unique to these materials speaks wed1 of the inte—

gration of probabiiity and applications throughout the materials >

Significant differences favoring‘the control group were found for

3 items on thevFirst Year Algebra Test and: or'l6 items on the..

ETS Algebra I Test;~ RnalysisAof the#individual items, indfcates

an apparent weakness in the experimental materials in the aéea of

-
traditional algebraic skill Yevelopment. . .

v e
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'Attitude-da a were analyzed by item across“19 schools - In

the Fall, there/was a significant difference between th¢ responses

'of the - experimental and - control groups on only one of éﬁtitEms in -
N\

the survey. From Fall to Spring, there was a decline in attitude ‘

in both groups on 10 out of 19 repeated items. In the Spring, .
there was a Significant difference favoring the experimental on 7.
a

items and favoring the control on l item. Overall the experimen-v

tal group enJoyed word problems and their textbook more than the

. control,group o.However, it would seem that the study of algebra,. -

whether through an applicationS'approadh or not‘,does ncl enhance~\ . ;(

students 'view of the value of mathematics for the,real world.

’

“The Consumer Test. data were also analyzed by item across 19

IS

schools g Gains from Fdll to-Spring showed a‘sigeh\icant difference

of the expe:imenéal group on 5 items; ahd- in fdvor of thé’
f
cont 1 group\on 2 items. ‘Tire performance oé the experimental -

group prQVides eVidence that. consumer problemfsQIVing skills would

be improved with wider attention to real life applzcatiogpthrough-
A > f

out the school mﬁ%hemaﬁics curriculum ﬁ: . -

/ A -

Data from the st!dents and the reading specialist indicate

-

that the. reading level of the matex{f.als is comparable to other

; ﬁarst -year algebra materials Students fgund the materials more :

AN

interesting than most. ‘- Perhaps duetto the unpolished fotmat of

the materials, many teachers perceived that the experimental mate-

\\ -
rials contained more’ "and difficult veadihg. - -,
Although the mathemdtics in the experimental materials does

-

not seémftﬂ’prj/ide an impediment to implementation their'diver—

gence from the aditional fipst-year algebra syllabus may pose a

‘A

problem for the usa of these materials by thhitional tea/hers N
¥ s
~ . V]:.‘__- - ‘, ' N~ \
i }‘
] ¢ - s
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'reVisiongxis also retommended. - f

.

without appropriate in-service."The test #lata indicate, however,

. that even without adequate preparatlon and support, the experimen-

tal materials: oan be effectively used in many situations Addi-

’

tional ‘skill exerelses or available supplemental exercises would

facilitate their use by~the'kuowleﬁgeable and'syupathetic.teacher.

.' . 4 . s ' ! N
\-}} Discussiou and Recommendations ¢,
R . i{ ' - .

. -~

Ide Algebra Thfough Appligg;ions‘materials offer a unique"

.-approadh to first “year algebra. The field evaluatfon of the mate-

rlals indicated that they ca* be uged effectively in a variety of

school settlngs These materlals are responsive to the criticism
\

" of school mathematlcs as irrelevant tg the real world. . As such

{
they Pepresent a,serious departure from the traditional first- year

algebra %gyrse with ltS emphasis on ski}l development.' As a pro-.

totype of’ ‘an applications approach to first~year algebra, the

-materlals can be used by those who are familiar with them and

share their p01nt of views They also staﬁu as 4 source of rele- :
vant applicatlons for théfzraditlonal first-yedr algebra course
and as a point o{ departure for the development of afmere\tradl—
tional course with an applications orientation Support for
appropriate dissemination activities 1is recommended. Couéidera~

tion of supportafor_subsequent development work or substantial

- wii
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N +%. .+ . History of  the Development Project
. ro s T )

The first year\algebra course attracts a large student - popu-

*lation For many students it is their last mathematics course

-n ! e

',."j The . First Year lgebra via Applications Development Project was.
funded by the Nagional Scienoe Foundation (NSF) in 197é at a time

' when no first- year algebra textbook existed with a strong sppli- éﬂ}
cations origntation. Given the nature and size of this population -

* and the importance of applications of mathematics both to the
decision;maket and to the average citizen, such a textbook was
desirable. The goals of the Deyelopment Project, as stated in '
the proposal were to develop an implementable first-year
algebra course which (1) offens a picture of the wide range o{S
applications of masggmatics from which algebraic symbolism

'develops naturally, (2) covers the standard skills associated ‘

.with first- year algebra with only complicated factoring, simplif- -
icat}on of complicated radicals, and fractionak expr!ssions

problems deleted, (3)\devotes somg time particularly to fundamental
ideas from statistics anddprobability, and (4) is no more'difficult“

than the‘standard course: The iritended student population consisted
of average to below-average algebra students (from approximately

the 30th to the 85th1!!Ecentile oﬁ'ability). The project director

was Dr. Zalman Usiskin, Department of Edncatidn, Uniyersity of

/

.Chicago. R

The first draft of a textbook, Algebra Through Applications,

- *

Y




was written during the.school year 1974-75 by the project:director.

;t'was taught, thie being wr?£téﬁ, bf thé\dgvelpperfand tw&'otafp '

'teéghers to three average, fixspfyear alge%raiclgsées ig}twafChicagd
- area scﬁools (Addison Trail ﬁigh Schéol, a public hi&h sdﬁool'tn
Addison, Illinois; and Unit§ ﬁigh-échoél, a ﬁhroeh;al; gll~girl, |
iﬁngr-ci;& school). As .stated in the proj;ct renewéi proposal,
_l‘ . 'theg results. from ﬁhe first .year suggested \hat'g"the a"pproa.ch' was

~

feasible,,tﬁat numerous small changes were advisable, and that - ‘
© particﬁlag attention would have to be given to the de#elopment and_
. maintenance of gdﬁerf the traditionalffuhdamentél algeﬁra,gﬁillg;
A seéond draft oé the textbook.wasléritten during the schobi.
< year 1975-76. Lige the first, it waa'taught Sy the develoﬁér:and
three qthef teachers in three‘Chicago area'sgpoois (El.isSp Tréi
High School, Proviso West High School in Hillside,' Illinois, and
Provise. East High Schqél in ﬁaywoo&,_Iylinbis). In order. to give

. : / : , .
‘more attention to the developmerit of skills, ‘the preparation of a

-

i

_workbook usinngQ?astéry learning approach was hegun. - Also during
" the second yead, an

) swérs to all exercises, notes on each lesson,

. and Sﬁéges.ted assignments and'timetables forwee ability lev_élé

of students were prepared for the teacher's manual, Notes to the

Teacher.-
In Decembér 1975, a,panel of mathematicians, educators, and
. citizens was asked by NSF to rgview all Foundation-projects and

.- e recommendations. The Algebra Through Applications materials

received\excellent reviews. The review panel, although pleased
. Y . . \

with the materials, made the llowing recommendations:

2

a) The reading‘ievel of the ﬁaterialsishould be. checked \

for appropriateness;

)
NG




. b \
-

b) Preparation of students for 1ater high school mathe-"

- »

matics courses and like smtuatlons should be. teste?;
c) The mastery learning aspect should be evaluated '
: \ fd) The degree to which stuéent performance meets project
v obJectives should be de;ermlned and .

e) An evaluation team independent of the. project should’

be engaged to provide the evaluations reo7mmended in- -4

(a), .(b), (), and’(d). | ) J

b R
* * ) ‘ . :
Thése recommendations were in accord with the previous plans of

" ) . 4 [ .
for 1976-77.. 3 .

A

; b e ‘ S |
, Goals and staffggg the field evaluation /

3

the project..‘Thus a'full-sc§;e national evaluation was g}énned

A etudy was propoéed By é;e projecté’dreotor to address the

following six questions concei-'

a) To what extent do ‘students who study these materials
. understand the conchts poneidered standard in<££f§t;
year algebra as co ;;red,tq.other first-year algebra
_studentg% % |

b) To what extent do SCudﬁﬁts who study these materials
_understand the concqﬁts cons%ﬂ/ped unlque to these

materials?

-t~

i."’

.¢) To what extent jdo thegse materials help i éoiving applied

’ -~
problems from real-life situations?

d) * Is the reading level of the materials cogpérable with
- * ’

other first-year algebra materials?

e) To what extent do the mastery learning materials hdlp /in -

" igproving skil;s?
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f) WHat are the &ifficulties,'if any, of implementing these”

i -materié}s into the schpql curriculum? ‘ ‘
- I ofder to provide for an independent evaluation, the study . -
was'blacgd dﬁger thelleadership,of twp iﬁ&i&id&als Vithcthe'proj- -
 ect élrgctar serving as.a Eonsultaﬁt.:uﬁr:.JanétQﬁ.Swaffqrg;. |
..Departgent.pf Fﬁthemgtics;‘Ngitﬁefn Miqhigéﬁlnnivgrslty;wgs di:ecto§
<, ’ of the research and respbﬁsible for the administiratig% qf the study, \
| for the Ana}ysis of the data, and for the préparatién.af the final
report aﬁd récopmendations.~ Dsffnénry S. Keppef; Jr., the Depart-
"mené of Curriculum,énd‘instruétion, University of Wisconsin- |
'Milwaukeg,was réspéﬁsible for the creation and selection of tests

! . - .
\ and test items. Both evaluators-were paid as 4égsultanug to the

_ project. Funding for the evaluation was covered in a renewal. “x

grant from NSF for the'Developmental Project. v
The two evaluators, in cohnsultation with the project direEEor{

assumed responsibility for the design of the study. The project
. - h ‘
.director participated in most meetings, reviewing tests and test

items and suggesting designs and interpretafloné of the research.
. , : AN ’
Final decisions were made by' the two evaluators.. |
[ 4 .
» . . ' '

L B . . -~
.
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' ‘Twenty'(ZO) schools throughout the'ﬁﬁited.gtétss_WEre'se}ected

from volunteer schools on theqbasis of a geqéraphic and, communi ty
size distribution. 'EaCh‘school sélected to participate was asked
.to submit “the namés of two ¢2) eqdelly capable teachers, each of

.whom would anwflllng to. teach the experimental materlals. One of - .
the twd teachers was thety selected at random to“be the experimental N
teacher. Each partici ating school was also asked to provide four

comparable first- year ‘a gebra classes of. whlch.two (2) would be

.-
" .

. control classes, and two (2) would be experimental classes Schools

were further asked, insofar as possible, to assign students randomly \

assigned to the i(\;

erimental population. These

w, Wwere taught using the experlmental materials which were provided at

tq these four classes. Students.xn/th two classe

experimental teacher constltuted the e

" mo cqst to.the schools by the zzdject.~ With the exception of a

teacher s guLde, Notes to the

acher, fo guidance or in-service
was prov1ded to experimental teachers. Each cdltrol teacher taught
the two control classes using whatever firgt-year algebra materials

were normally used in the school. In all, 2,455 students partici-
™ "o _ . )
pated in the study.

.,5‘// Lu\

~

' SR . :
In the Fall of: 6, four tests were administered by the ~ £
teachers to their respect}ve classes. These were the Mathematics

Computation Subtest of the Stanford Achievement Test, the ETS




. A . . C , ' . 6
Cooperative Mathematics Test: ‘Algebra I, a 25-item Opinion Suryvew,

and a 28-item Corisumer Test. In the Spring of 1977, five tests
- . : “ yie“ - .

.-V were again administered to all classes. These were the ETS Co op;
3 erative Mathematicd Test:- Algebra I, a project developed First

Year_Algebra Tesé,.a modified Opinio Survey. an Algebra I Ques-
tionnaire, and a shortened Consu@?rﬁie |

AN

st.

In addition tovstudent testing, a site visit wes~made to each
participating school' Textbook evaluation forms‘aere completed by
.both control and experimental teachers‘and end-of-chapter reports

/
and chapter tests were submitted by the experimentar\teachers

_Finally,: a reading level comparison ‘of the experimental textbooh
" with two popular commercial first—year algebra textbooks was

conducted by Dr. Gerald.Kulq, Depart@ent-of Mathematics,‘Purdue

Universityr K

. | - v
" Selection and description of schools, ;eaﬁgeréLand students .

L4

Schools S )
{ Volunteers to participate in a year-long field evaluation of
}_'.; the experimental materials, Algebra Through Applications, were

“r

solicited by the project director ﬂsiskin during presentations |

at the 54th Annual Meeting of the Natlonal Council of Teachers of
Mathematics (NCTM) in ‘Atlanta, Georgia, in April 19%6 and at the
meeting of the National Council of Supervxsors of Mathematics that
preceded the NCTM meeting In addltion, a notification qf the
proposed study was mailed to schools reques{ing iqﬁormation aboqt
the project. Approximately 550 forms were distributed. From |

these solicitations, indications of interest were received from

*
L]

| W
ERIC . R
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- 88 schools

This list was first reduced to those public schools

‘lndlcatlng the: avallablllty of at least four classes

The remaining

schools were’ groupeg geographlcally into four’categorles -< North-

eastern,,Southeastern Central and Western Unlted States Wlthin

£

each geographlc categdry, schoo}s were furtner grouped by community

size into three subcategorles ~- urban, suburban and smaliftown -

" or rural.

the empty cells. However,

"The evaLuatlon administrator solicited particrpants for

interested schools could not be'located

~

~for small-town/rural im the Northeast and Central regions. The

requirement of two teachers and four classes of ﬁirst—year algebra

automatically excluded many lnterested small schools

Scheduling

constraints and the availablllty of - two willing and _equally-capable

teachers precluded others from partlclpating Twenty

(20) schools

- . were chosen to part1c1paEe by selecting at least one school from »

each non-empty cell and %he remainder to balance communlty size.

Of tnese %\_f(ﬁ) were sollc1ted schools. .A distribut

-schools by cell is presented in Table 1.

participating schools on a map of the United States.

schools selected, 12 completed the study.

iog of the:

Figure. 1 locates the

Of the 20

One school withdrew at

y
mid-year. A list of the 20 schools is given in Appendix A.
' , ' - , (-
- TABLE 1 _ .
DISTRIBUTION OF PARTICIPATING SCHOOLS BY '
. GEOGRAPHIC REGION AND COMMUNITY SIZE
Urban Suburban Small-town/rural Total
.Northeast 3 1 4
Southeast 1 2 4 7
Central 2 , .2 4
West 2 1 2 5
Total 8 6 6 20
;‘" W 4 /‘
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lh \ 9
e partxcxpatlng schools covered a cross section of American

commun;tles and schools. Four were junior high schools (7th 9th
gredes), 3,were senior high schools (10th-12th grades),‘and 13 were
fohr-feér high.schoolsf(ch—IZth grades). The schools spread from

| New York to Miami and from the Atlantiy to the Pacific. The larger.
number of schools selected from the Southeast reflects the. locatlon
of the NCTM 54th Annual Meeting ‘at which the invitation to paftic-
ipate was made. The schools spanned a range of soci;-eccnc c back-.

'_drops from the inner city through affluent suburbs to the ruralD
areas’, from. college and scientific communlties to mill towns. The

' schools also represent racial mixtures from all-white to all-black

with clusters of Hispanié, Aslan-Amerlcan and Native American

students.

=

Teachers.

Each school selected was contacted Hy telephone in the summer '~
2

of 1976 and asked to provide the names of two "equally capable

teachers,.each hav1ng at least two classes of first-year algebra
in the comlng year and willing to teach the'experlmental materials.
One of the two teachers ‘was them seLected by the evaluator using a
random process. The two classes assigned to this teachner were
designatea as.the experimental graup. The other teacher and two

—

clssses were designated as the control teacher and cantrol gronp?"’
A list of the*experi§ental and ;ontrol teachers by school is
contained in Appendix A.

.One. teacher was assigned td both experimental classes in a

school in order to minimize cross-contamination of treatments.

“1t was the decision df the evaluation team that control of the
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treatment variable would be impossible to maintain‘if’one teacher
taught both a class using €he ‘experimental materials and a class

using the .traditional materials. :u&wgééi, this practice intro-' .
duces variation between'treatments due ‘to the differences between |
te;:hers Hence, random assignment£of teachers to treatments was

made in order to spread the effects of teacher effectiveness evenly
across treatments. ~Alrhough "equally capable" teachers here requested.

from each school it is acknowledged that subjective and non-uniform

criteria were used in making these judgments - No attempt was mdde 'L

to objectively assess: teacher effectiveness

Both the experimental and contrql teachers were asked to com- i

plete a Teacher Information Form, a copy of which appears in AgggneL

dix A. A summary of the information obtained is presented in Table -

2. Both sets of teachers are reasotably comparable on the charac-

teristics queried. Omn the average, both groups were qpteran

,teachers approximately 70%-female with 'a mean age of 41. Of the

experimental teachers, 11 hold master s degrees or better and all

but 4 have additional course work beyond their highest degree 7
‘- : ,
SimilarIy, of the “control teachers 9 hold master s or higher .

‘degrees with all but 3 having course work beyond their 1ast degree

L]

One control teacher was a first-year teacher.

“TABLE 2
SUMMARY OF TEACHER CHARACTERISTICS

*

i _ .Experimental . | Control i
INumber of females | 14 ‘ } 13
Number of males : 5 6
Av. age (age range) 41.9 yrs. (26 to 58) 41.3 yrs. (23 to 59)
. Av. yr. teach. experience 12.4 yrs. (2 to 35) |- 11.9 yrs. (0 to 26)
. Av. yr. algebra experience 7.8 yrs. {2 to 22) 9.4 yrs. (0 to 26)
'No. with master or above » 14 : - 1le6 .
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Students (p‘- - ,. : : . : . .

'] o In the Fall, 2,455 students were tested. Thgir distribution'
by sex and grade level for each of two treatments is.presénted.iﬁ
'Tabie 3. Of the Fall students, complete pre- and post-achievément
data were available for 1,290 students. The‘gistribution'by’sex
and grade level of the 1,290 étudents is also presented in Table 3.
. The ioss of approximately 48% of the studenté is due to three |
factors. In larggr schools, students failing the first semester
reﬁéat this semester's work in the Spring and hence were not avail-
.able for pqst~testing.‘ Other students were available but missed
one or, more of the four achievement tésts. Finally, three ;;hqols
were fiot iﬁgluded in the.fiﬁal aﬁalysis, accounting for approxi- |
mately 157% of the participants. Similag.but less drématiq losses
weré'ekperignced with the attitude and consumer data._ Complete
pre- and post-attitude dayé'were available‘for 15621 students and .
completg consumer test data‘for‘1;490 students. A Chi Squafe‘
‘tegt indicates that significan;ly more control students were lost -

N
‘than experimental students.
o
L]

~ .
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DISTRIBUTION OF STUDENTS BETWEEN TREAIMENTS
. BY SEX AND GRADE LEVEL

r.3 -
- 3 L]

Entire Population N = 2455

Experimental " . Control . A , _Iotal -
N @) N@ . N @
Totsl 1215 (49.5%) 1240 (50.5%) | 2455 (1007%)
Female | 601 (49.5%) 624 (50.3%) - | 1225 (49.9%) -

Male 614 (50.5%) | 616 (49.7%) 1230 (50.1%)
© senl |- 25 (2.1%) AL (5.7%) . .96 (39w
9th </ | ‘744 (61.2%) - 676 (54.57) 1420 (57.8%)

~ -.10th 340 (28.0%) 351 (igrazﬁ I 691 (28.1%)
i1th 87 (7.2%)" 112 @.0%)_ - 199 (8.17)
12th 19 (1.6%) 30 (2.4%) 4 D

Restricted*-Population N = 1290

‘Total 679 (52.6%y* 611 (47.3%y 1290 (1007%) (
Female © 349 (51.4%) 327 (53.5%) 676 (52.4%)
Male 330 (48.6%) 284 (46.5%) 614 (47.6%)
8th, 1 5 (.7%) 31 (5.1%) - 36 (2.8%)
9th 464 (68.97) 373 (61.0%) ] - 837 (64.9%)
10th .o 169 4f9r) | 162 (26.5%) 331 (25.7%) °
11th 36 (5.3%) . 38 (6.2%) N7 (5.7%) !
12th 5 (LT ©L 7 (1.1%) ~ *)12 (.9%)

e

*Restricted to those students for which complete pre- and post-
dchievement data.areavailable

**The number of students Lost from the experimental and control
~ groups is significantly different at o = .05.

Aruitoxt provided by Eic:

_ ER&C



III.  DATA COLLECTION

;_Testiog program and description of student instruments

At’' the beginning of the 1976-77 school year, the.following

four tests were administered ¢o all classes particibating in the'

. ‘ 3
study: ‘
: 4

.a) a 25 item Opinion Survey of Likert- type items
b) the Matnematics Computation Subtest of the Stanford .

Achievement Test: Advanced Battery, Form A (1973);

¢) the Educational Testing_Servioe (ETS) Cooperative

Mathematios Test : Algebra I, Form A (1962)

d) . a 28- item Consumer Test. ‘ /
At thé end of the 1976-77 school year, the following five

ty . -

tests were administered: o .
e) a 25- item Opinion Survey containing 9. 4items. from the
Fall Opinion Survey, together with new or modified
| items that focuoed specifically on algebra or the
algebra textbook; '_
f) a 39-item,»content-specifie Algebra I Questionnaire;
'g§ a Consumer Test, Form A or B, coneisting of 1I and‘
10 iteme respectively, from.the Fall Consumer Test;
h), a. 33 item First Year Algebra Teét and

i) the ETS Coogerative Mathematics Test Algebra I,

T2

Form A (1962)

Copies of all project- developed tests are included in Appendix B.

R .

g

-

l\\f\
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The Arithmetic Computation Test ﬁas‘given in the Fall ag a
check on the equivalence of the control and experimental grouyps,

and to determinre the relative entering achievement levels of tne

students for subsequent analysis The Stanford Achievement Test,

normed in 1972, seemed S::t suited for this latter task Permis- .

sion to reproduce the cdmputation sub- -test for our purposes was

///granted by the publisher Harcourt Brace Jovanovich Inc. '
| The ETS Test was given as a pre- and post-test to measure -

[ <
achievement on objectives common to a broad spectrum of first-

year algebra courses. This 40-item, 40-minute test (normed in 1962)

is used as a standard end-of-year achievement measure in first- .

year'algebra‘classea“throughout the\country. It was conaidered

a valid measure of achievement in the traditional first-year .

-

‘e ' F

algeﬁra course. A classification of items by objective is also
~ Included in Appendix B. Reliabilities for the ETS Test, using a
‘ Kuder Richardson Formula 20, were reported by the publisher as

" ranging from .84 to .B5:for randomly-selected subsampleés. of the

7

norm groups. Reliabilities for the students involved in thé present

stﬁd} were calculated in the Spring using the simpler Kuder-

Fichardson Formula 2l and were .78 for the experimental group and
‘.82 for the controlpgroup. | . . -
The First Year Algebra Test was developed to measure achieve-
ment on objectives for the traditional first-year algebra course
and the'experimental mat@ als‘not measured by the ETS Test.
Development of, the test by.Kepner began with a specification, of
objectives to be measured using as a point of dephrture the

S

objectives listed by Usiskin in Notes to the-Teacher. Items for

each objective werd written and trial data obtained from 43 stu-

h)

' o (./K_,
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dents engolied in two regular first-year algebra classes-and’'26
students enrolled ‘in an Algebra Through Applications course. These

\
students were not part of the present study. Final item selection

;ng'editing was conducted by the evaluation téam. A list of the
items by objective appears ie Apfendix B. ‘A measure of reliability
for the First Year Algebra Test was calculated usiﬁgtthe Kude£4
Richardson.qumuiatzl yielding .79 for the experimenéal group and

.77 for the control’

L

The Consumer Test was developed in order to compare improve-

ments on selected consumer problem-solving skills of- students pre-

sented an applications orientation to first-year algebra with those

h Y

presented a traditional approach. The items t,hemseﬁves did not, .
however, fequire algebraic skills. The Consumer Test was also |

deveioped by Kepner, beginning with a list of consumer objectives

[ ]

compiled from the sources listed below:

1Y
+

| o - c
a) Beckmad - Beal Mathematical Competencies Test for
~ Enlightened: Citizens. Lincoln, Nebraska. 1973.

~

r// b) Edwards, Edgar; Nichols, Eugene and. Sharpe, Glyn H.
"Mathematical Competencies and Skills Essential for
Enlightened Citizens.' Mathematics Teacher. ‘
November, 1972. pp. 671-677. T '

c) Henderson, Geotge L. '"Essential Mathematics Compe-- .
tencies for Citizenship." Madison, Wisconsin. :
Written as Mathematics Consultant for Wisconsin
Department of Public Instruction. ¢

d) Nationmal Assessment of Educatiéhal Progresé. Mathe-
matics Objectives. Ann Arbor: National Assess-
ment Office. 197/0. : .

' f/f e) National Assessment of Educational Progress. Consumer
.o ‘ Math: Selécted Results from the First Nationa
" Assessment of Mathematics. Denver. 1975.

'y
Q).‘
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'f) National Council of Supervisors of Mathematics. "NCSM
¥, Position Paper on Basic Mathempatical Skills.' T
% Arighmetic Teacher. October, 1977. pp. 19- 22

g) Numerous lists of mathematics and consumer-oriented
mathematics developed by state and local groups
relnted to mathematics education.

h) .Bell, Max S. "What Does 'Everyman Really Need from
School ‘Mathematics?'" Mathematics Teacher. March,
1&147~3Pp. 196-202.

’After reviewnand revision oy thq evaluation team, items were selécted
or additional itemg written by/Kepner and pilot-tested . Twenty-
eight (28) items were selected for the Fall test. 'ﬁﬁhese are listed °
by objective in Appendix B. Due to the concern eﬁpressed by some
teachers over the number of days required in the Spring for testing,
the Fall i:ems were reduced from 28 to 21 items and allocated to
two 10-midute tests, each administered in half of\the schools.
Data fromgthe Fall test were'used by the evaluation team,in select-
ing thosé items to be retained and in distributing the “items
between*@orm A  and Form B. Item difficulty and'oojective measured .
y served as criteria for the inclusion‘and the .distribution of items
between the two forms Schools were ranﬁed according to their
mean scores on the Fall Consumer Test and alternately assigned to . o
administer Form A or Form B in the Spring. This assignment
allowed for the collection of representazfve data for each item
retained.
The Opinion Survey, developed by Swafford, was administered
“a to monitor changes in attitude relative to the enjoyment, useful-
-ness, and nature -of mathematics and algebra, as'well as to obtain
feedback»from students on thejr textbooks ‘Items were selected

from attitude items developed by National Assessment of Educational

.

h e

. . N * ' . "“‘.
. A “ ‘ . ‘ .
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Progress (NAEP), Internation Associationffor the Evaluation of -

" Educational Achievement (TIEA), and Aiken‘(Joprnal.for Research

in Mathematics Education,'March 1974) to measure attitudes on tﬁee

value of mathematics to the individual and to society, on the

~ enjoyment of mathematics and on the nat?fe of mat&ematics These’
items were reviewed and revised by the evaluation team and addi-

~ tional items writtg. The final instrument used in the Fall con-
tained 24 Likerhisype items and one multiple-choice iteni These

items are listed by category- (enjoyment, uséfulness, and nature

4 .,

of mathematics) in Appendix B. It is recognized that attitudes

_torard mathematics take on dimehsions other than'tnose assessed

The chosen dimensions were considered most germane to.the present
. tudy. Of the original ‘25 ltems 9 were included again in the

e ——

pring survey, 7 were modified to read "aigebra“.instead of
"mathematics," and 9 new items were written to explore specifie
attitudeS‘tdward algebra or the algebra textbook. A classification
of the‘items in the Spring survey is also included in Appendix B.

A content-specific attitude survey, the Algebra I Question-
naire, was deneloped'by Swaffo;d for administration in the Spring.
This lS-ninute, 39-item questionnaire was‘designed to explorf,

.in 'more detail, students' attitude relative to the enjoyment,
usefulness Fand ease of specific topics in first-year algebra
rather than attitudes about mathematics or algebra in general.
'Both the Opinlon Survey and the Algebra I Questionnaire were Y
pilot-tested with first-year algebra classes in Marquette,
Michigan, before &eing administered to the students in the

study.
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The éons er Test, Opinion Survey, and'Algebra I Questionnaire
were designgi as collections of individual items rather than scales

or test batteries. Hefice, féliabilitj measures or other total

‘test statistics were not calculated.

All tests were administered by'the‘classroom teachers accord-

ing to a schedule prqvided.By the evaluators. TH®\grder, date, °

and approximate time for each test are listed in Tabld® 4.

k | . TABLE 4 | \
~ TESTING ,SCHEDULE \
- : ‘ Time
Test - " Day given> \), -\ required

Fall Opinion Survey 1st full day of class  '10-15 min.
Stanford Arithmetic Test " 2nd or 3rd day 35 min.
ETS Algebra I Test “ . . 2nd or 3rd day 40 min.
. Fall Consumer Test ~_6th day (2nd week) " 35 min.
Spring Opinion Survey 3 wk} from end of sch 10-15 min.
zzfing Consumer Test 3 wks from ehd of sch 10-15 min.
gebra I Questionnaire 2 wks from end of sch ‘f}Q-Qﬁ min.
First Year Algebra Test j last week of sch B 40 min.
ETS Algebra I Test . ' last week of sch . \L 40 min.

»

Y
.Answers to tests administered in the Fall were reco:éhd on

“answer sheets or, in the case of the Stanford Arithmetic Test, on

the test itself. Answers to the tests administered in the Spring
were recardadd on prepared computer answer cards, with.the exception

of the ETS Test}_which‘w?s not amenablggﬁo the card format.
r
. \ /

¢

. ‘ ‘
Teach®r questiqQnnaires

In order, o obtai[ feedback on the experimental materials and

to monitor progress thxetigh the materials, each experimental'&eacﬁer

. . 4 \ o
» 517 {
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was asked to compiete an End-of- Chapter Report form. 1In addition :
to the number of days requlred to coyer the chapter they were
asked to identlfy lessons that went particularly well and those
that did not. For the latter, the souree(s) of difficulty and

R A
suggestlons for improvement was solicited. Also; a copy of the

. \J .
chapter test was requested as an informal #hdicator of the extent \,
to which the experimental approach rather‘than the traditional
approach was being emphasizedx A copy of the End—of-ChapteE
Report form appeara in Appendix C. B2

At the end of the year, both control and‘experimental teachers
were asked to complete an extensive textbook evaluatlon form. |
Separate forms were prepared for control and experimental teachers,
but some parallel. items were included on ‘both  for comparison. The
forms.were developed by Usiskin and Swafford and are also included

-

in Appendix C.

(;r‘\\ ’ Site visits . : ' -
s ; . - . ' ' : | K\ ¢ e
In addition to the data collected directly from the students .

and teachers involved in the study, each partidipating school was
: visited during the‘year. The purpose of the site visit was to

verify that the treatment was belnéfimplemented to identify prob-

R ]
lems, to answer questlons concerning the study, and to collect

dbservational data nof amenable to peqcll and paper reports or

tests. During each site wvisit, the visitor observed in at least
y ;

-

one (1) control and one (1) experimental claas, talked with each
teacher, visited with the departmemt chairman and/or principal,

\\and, in selected cases, interviewed five (5) students in each class.

Bl

/
Observations were reported. on the-forms provided. Copies of all

s . . * P
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instructions and ferms:are included in Appendix D.

The site visitglere conductee by Swaff;;d (S.B;;ools). by
- Kepner (3 schiopls), an&‘bylg other qualifiee edueetors, each
visitxng one or two schools in his area (11 schools). The developer L
of the experimental materials Usiskin, did not visit an§-school in

/‘ " the stuﬂy during the year. A list of observers, schools visited
- ‘ ‘

e

-~

+ and datee is included in Appendix D.

During the classroom observations, the observer was askéed to

uh

. l“note thejeize and composition of qhe'clase; the name ‘of bhe control
| ' textbeok, the day's activities, and givefgenegal impressions abolt
the class, the teaehe:, end how the algebra was going. In partlc—
i'ular, Ehe'ob.erver was asked to report any notable dlfferences
,begween‘the coﬂlrol‘and exgerimehtal classes.
~ | In addition, some obsexvers ﬁere{asked to select five students
from each class, using a random pfoeess,“and to interviewfthem
inforgally during the last part of the clees. Five queseions were
suggested that explored students' enjoyment of aléebra, their‘per—..
‘ceived usefulnesstgf algebra,‘and thefenjeymeht‘end readebility'of
. the eextbbok. By posiﬁg opeﬁ~ended questions,'feedback not obtain-
_able with a Likert-type survey was sought.

-

- Each observer interviewed both the eontrol‘and experimental
- teacﬁgfb\\fskipg a series of%pecific-questions‘regarding the com-
.parabil;ty of the two classes in the study; the tes;igg\gz:g:igb
and, for the experlmental teacher, questions concerning aspeqﬁs
of ‘the experimental materials that had been brought into question.
" The ebserver also solicited other concerns or comments from the

teachers. "

SO
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Finally, each observer was asked‘to call on the princ¥pal and/
or department chairman. During this interview, the observer triee |
to ascertaln if there were.any problems with the exg/;imental
materials or the study itself, speciflcally ‘the testing program,
from the supervisor's‘perspeetive.

-

Following the visit and the teceipt of the site'visgk forme,

-

the evaluator reviewed the visit.by telephone or in person with

the. observer to discuss their report and perceptionms.

Reading.level evaluation ; ’
: ' : N -
The experimental materials place a heavy emphasis,qp reading

“4

mathematics. Real-life problems are described and ‘incorporated
routinely into the exposition and problem setsarather than rele—
cated to a.separate éhapter or thp ens of the exercisés. A set of
Aexerc15es.ent1tled "Questions Concerning the Reading follows

each exposition to query understanding of the facts and coﬂcepts /t
presented. Because of this emphasis on reading, an,_evaluation of
the readability of the text was undertakenj Thig- endeavor wae
given further impetus by concerns ekpressed by dome of the teachers
in#olved.. Dr. Gerald Kulm of Purdue University was contacted and

asked to do a reading-level evaluation of the e;éerimentel materials,

and, in particnldr, to comparg the readinéhzzxel of Algebra Through

'Applicaeions with the level of two other first- -year algebra text-

books, Holt Algebra I and Houghton—leflln s Alkebra Structnsk and

- /

Method, Bod& 1.

¢ "




~IV. ANALYSIS OF DATA AND FINDINGS

Achievement data

Overall -achievement N ( ) ‘
Four achievementl\ests were administered two in the Fall and

two in the Spring. An A#ithmetic Test and the ETS Test were given

in the Fall. -In the Spring, the ETS Test was'repeated; together

with a project developed First Year Algebra Test (FYAT). For the

‘analysis, only data for those students who took all four tests

-were retained. Fpurthermore, lnsufficient data were received from

two of the 19 schools completing the study. In each of the 17
sehooie includéd in tﬁe analysis, the two,classes in. each treat-

mqpt were-combined into one unit. In all, there were 1,290‘§tudents

‘and 611 in the control. Mean scores on the achievement tests weré

analyzed by treatment and by school. 4Analysis of achievement on

individual items was also conducted by-treatment across schools.

K- ..

In all.anetyses,”the level of -significance was set at.a = .05.
Observational reports and_oreiiminegy examination of the data

BEN
"~

suggested that each of the 17 schools in the study represented a
unique situation. Each was uniqgehaffﬁuféepec&—to organization,
clientele, ‘wand liarning env:.ronment: of the school as well as the
confounding effegt of the community enviroﬁment surroundxng is.
For examp%e, one school experlenced a three-week teacher's strike;
| . A. ' /,
A

retained in the achievement analysis; 679 in the experf&ental group;

K



in enother, attendance was influenced by a local tfansit sttike;

in two schools; students were sub?ected\to a change of eacher at
mid-year; absentee rates varied narkedly fron school to school.
In some schools it.became administratively unfeasible to maintain
‘intact groups throughout the year. -

" Table 5 presents the school means and treatment means for

each.of the four.achievenent tests and the'sum'of theﬁm;ans on the.

A

“ - two Spging Achievement tésts. The variability among the school
- means 1s apparent. A ohe<fay analysis of variance by school

(ignoring treatment) was conducted forceach test to determine ‘'whether

the means of the 17 schools Vere equgigr Table 6 summarizes these v

~ analyses. Significant differences were obtained for each test.

. L
L - Ihe({iféerences noted above _suggested the

istence'of 17
s
separate expérimeptal settings.- To examine ‘the reatﬁent effect \

across, ~all schools\ 17 matched pairs (experimt ntal gfoup matched

with control .group in each of the 17 schools) were formed. For PR
‘ each of the four’aghievement tests.a matched palr t-statistic was

. ., computed. This analysis is summarized in Table 7. 031ﬁg this
analysis no significant difference was found between treatments -
,either 19 the Fall or in the Spring. The lack of significant
differences in the Fall attests to the comparability of the two -
treatment groups of the onset of the experiment To clarify :he'
SN lack of significant differences in the Sprimng, further exploration

of between-school differences was undertaken.

A tﬁo-way treatment_n school analysis of variance was conducted
for each of the four achievement tests and the sum of the means

. . on the two Spring Tests. In each of these, the unit of analysis was

S the students score. Means for each treatment within schoolsare

———

Q . - 11
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_ " TABLE 5
SCHOOL AND TREATMENT MEANS ON ACHIEVEMENT TESTS
. * y '~ Fall B ,' Spring
- .| N | Arith | ETS ETS FYAT*| ETS+FYAT
All students | 1290 | 32.32 |-12.57 |[ 20.79 | 13.04 | 33.83
All -exp . 679 | 32.43 | 12.25 19.83 13.84 | . 33.66
All control| 611 | 32.19 | 12.92 || 21.87 | 12.15 1 34.01
School 1 77 | 30.09 | 12.25 || 17.56 | 11.06 | 28.60
Exp 39 | 30.28 | 12.38 || 17.54 | 13.49 | . 31.03
Cont 38 | 29.89 | 12.11-|| 17.58°| 8,52 | 26.11
School 2 - '99 | 29.49 | 10.64 || 13.97 | 7.68 |. 21.65
Exp .49 | 29.59 | 10.89 || 13.90 | -8.43 |- 27.33
Cont, - 50 | 29.38 | 10.38.|| 14.04 | 6.94 20.98
School 3 85 33.67 | 13.00 21.31 | 14.18 | 35.48
Exp . | 42 | 36.31 | 13.17 || 21.41 | 17.10 38.50
Cont | 43 | 31.09 | 12.84 || 21.21 | 11.33 32.53
School 4 93 | 32.72 | 11.79 || 20.43 | 12.59 33.02
ExXp 47 | 32.98 |, 11.55 || 18.72 | 12.60 31.32
. Cont 46 | 32.46 | 12.02 || 22.17 | 12.59 34.76
School 5 - 57 | 30.13 | 10.60 || 17.35 | 11.56 | , 28.91
Exp 36 31.00 | 11.06 || 18.17 | 13.17 31.33
Cont 21 | 28.62 1 9.81 || 15.95 | 8.81 24.76
School 6 - b4 24 .66 8.91 11.36 6.86 | 18.23
- Exp. ~ 27 | 24.48 | 8.93 .|| 10.22 | 6.30 | 16.52
Cont - 17 .| 24.94 | 8.88 || 13.18 | . 7.76 20.94
School 7 67 | 31.26 | 10.91 || 18.37' | 10.31 28,69
Exp | 44 | 31.02 | 10.55 17.02 | 10.02 27.05
Cont 23 | 31.70 | 11.61 || 20.96 | 10.87 31.83
3chool 3 s2” | 31.37 | 12.23 290 | 12.10 32.00
~ Exp - 31 | 31.71 | 11.45 || 28.97 | 12.03 33.00
Cont . 21 | 30.86 | 13.38 || 18.33 | 12.19 30.52
School 9 - 84 | 35.25 | 14.26 23.39 | 15.20 38.60
. Exp 45 | 34.89 | 14.18 || 27.73 | 16.33 40.07
Cont 39 | 35.67 | 14.36 || 23.00.| 13.90 %6.90
School 10 76 | 33.15 . 14.21 || 19.22 | 11.71 30.96
 Exp 34 | 31.38 | 13.68 || 15.76 | 12.92 28.68
Cont 42 | 34.57 | 14.64 || 22.02 | 10.74 32.76

"*First Year Algebfa Test -

L

4 ~
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TABLE 5 -- Continued -
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Fall Spring f
N | Arith | ETS. ETS | FYAT | ETS+FYAT
School 11 70 | 28.96 | 11.50 || 22.24 | 13.40 35.64
Exp 36 | 30.11 | 10.81 || 21.28 | 14.28 35.56
Cont 36 | 27.74 | 12.24 || 23.26 | 12.47 35.74
School 12 67| 29.60 | 11.58 || 19.73 | 10.61 | - .30.34
Exp | 29.66 | 11.97 || 19.21 | 11.10 | - 30.31
Cont 38 | 29.55 | 11.29 || 20.13 | 10.24 30.37
School '13 71 | 35.52 | 14.88 || 25.80 | 18.00 43.80
Exp 35 | 36.00 | 14.14 || 24.14 | 20.14 44.29 °
Cont 36 | 35.06 | 15.19 || 27.42 | 15.92 43.33
School 14 69 | 331 | 12.76 || 21.29 | 13.84 35.13
Exp 37 | 32.97 | 12.65 ||-20.84 | 16.32 | 37.16
Cont 32 | 33.47 | 12.88 || 21.81 | 10.97 J— 32.78
School .15 122 | 38.33 | 16.45 || 29.04 | 20.20 49.25
E: 64 | 37.98 | 16.08 || 27.20 | 20.38 47.58
Comt ~ 58 | 38.71 | 16.86 || 31.05 | 20.02 51.09
'School 16 87 | 35.53 ] 13.15 || 24.70 | 14.23 | 38.93
. Exp 45 | 35744 | 12.49 || 22.67 | 14.24 36.91
. Conmt 42 | 35.62 [ 13.86 || 26.88 | 14,21 |. 41.10
School 17 70 | 27.87 | .10.30 || 18.84 | 11.41 30.26
Exp 39 | 28:23| 9.13 || 17.46 | 10.87 28.33
Cont 31 | 27.424 11.77 || 20.58 | 12.10 |  32.68
(
£ N .
) 4.
/ s -



TABLE 6 '

| " ANALYSIS OF VARIANCE FOR'THE ACHIEVEMENT TESTS - _
N o BY SCHOOL . . o -

b4

Arithmetic Test

| Source - df " 88 ‘ms F Sig of F
! Schools - 16 13556.52 866.03 24.29 2 <.001
| - Error 1273 45392.45 35.66 ' ‘
T?tal‘. 71289. o« s , .
' - Fall ETS ’
Sgurce‘- df 8s " ms F. Sig of F
Schools 16 4588.54 -286.78 ,‘ 18.09 | <.001

_Error - 1273  20186.05 15. 86
Total = 1289 |

R Spring ETS

" Source af 8s ms F Sig of F -
Schools ¥6 23141.55 1446.35 | .49.45. <.001
Error 1233 60376.41  29.25 ‘

Total 1289
First Year Algébra Test )
. Source = df 88 ‘ms F ' Sig of F -
Schoolg 16. 14925.28  932.83  41.77 _ <.00l
Error 1273 28428.82 22.33 . ‘

i

s 7

Total 1289 _ | ::

ERIC

PR st i, . . TG
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] - , | “ ) . ' ' TABLE 7 ! . .“‘
/ S , MEAN CORRECT RESPONSES BY TREATMENT FOR -
P ' ACHIEVEMENT TESTS -/

N = 17 MATCHED PAIRS . )

T

¢ Experimental| Control| mean diff 8y | t-value| sig
o (exp-control) P ) p<
Arith. Test " 32.00 . 31.59 0.418 1.78 0.97 - . 346
(48 items) | N S . .
Fall ETS: 12.07 12.97 | -02:900 2.26| -1.64 | .120 -
(40 items) . S .‘
Spring ETS 19.67 19.58 | 7 0.094 . 7.30] 0.05 -| .958
(40 items) S _ . oo "
P

FYAT . 13.51 12.24 1.271 3.45 1.52 .148
(33 items) ‘ . ’

Full Tt Provided by ERIC.

ERlp“ . : -
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‘also repofted in Table 5. A summary of the analysis of vériadfes
is presénted in Table 8. | o v

_'As noted in Table 8, a significant interaction of treatment

with school was obtained‘fbr all but the Fall ETS\Test That test

showed a significant main effects F-value (p = .019) in favb; of

the control group. Efforts to identify the seurce of the inter-

~ action obtaimed on the other tests byflogical groupings of schools

met with no success.fﬁ | .

3ecause of the significant inteiacﬁion of treatment with
schools; the achievement d'gta;'were subjected to a separate analysis
for each school. While an analysis based on the use of ﬁulciple
t-tests should be used with‘caution, this approach was ﬁtilizgd.
zbecahsé of the varied séhqql set;ings;t,Significanﬁfdifferences on,

the Arithﬁetic Test weére found in two schools in the Fall, one in

fffavqr'of the experimental group and one in favor of the control.

-Significant‘differences in' favor of the control group on the Fall-
ETS Test were obsérved at one schéol. At cﬁé..05 level of signif-
icanéé. differences should be expected iri one out of twenty séhodlg
by chance. Hence, this furtﬁér aﬂalysis confirms the overall
comparabilig; of the two treatment groupé in the Fall. |

On the Spring First Year Algebra Test, sisyificaﬁt differences
were(fgqnd in eight schools, each favoring the’experimé Al group.
On-the Spring ETS Test, significant differences were foﬁnd'in eight

schools’, each favoring the control. On the combined algebra

" achievement score, obtained by summing the two Spring achievement

scores, significant t-values were obtained for nine schools, four

favoring the experimental group and five favoring the cbntroligroup.

-

In all cases the significance on the combined score merely reflects
] . e

A{.(!.
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. | . TABLE 8 | '
. TREATMENT BY, SCHOOL ANALYSIS OF VARIANCE

- boe

_ FALL
: / . Two-way Analysis of Variance fpr Arit?hmetic("'i'est
Source =~ df . ss ‘[ins B  Sig of F
Main Effects 17  13906.90 _ /818.05  23.16 <.001
Treatmerit 1 50.37 8 . 50.37 1.43 <.233
Schools 16 13889.07 . 868.07 .. 24.57 <.001 -
Interaction 16 982.04 61.38 1.73 . <,035 -
Residual , 1256 . 44360.04 35.32., |
. Total | 1289
Two-way Analysis of Variance for Fall ETS
" Source . df 88 . ms F S;g of F
'\ Main Effects 17 ™ 4675.86  275.05 17.43 <.001l
" Treatment 1 87.33 87.33 ‘5.53 <. 019 .
, Schools 16 4533.70 283.36 17.95 *<.001
Interaction 16 274.80 + 17.18 1.09 <.361
Residual 1256 . 19823.92 15.78 . : '
_ Totsl . 1289 -,
r 4 _—e - P- lﬁ — —
: sgsxnc
| Two-way Analysis of Variance for Spring ETS
Source \ .df " 8s " ms F 8ig of F .
 Main Effects 17  24268.28  1427.55  52.07  <.00l
. ‘Treatment 1 1126.73 1126.73 41.10 <.001
. Schools . 16 22922.71 1432.67. . 52.26 . <.001
Interaction 16 1673.60°  Y104.60 3.82 - <.001
Resi.élual 1256 34434. 54 27.42 )
Total | 1289

ERIC

Full Tt Provided by ERIC.



- Source df’ 88 . ms ~ "F Sig of F

Main Effects 17  15975.52 939.74  -45.77/ <.001
Treatment 1 . {050.24  1050.24  51.16 .  .<.00l
Schools 16  15059.61 941.23  45.85 <.001

Interaction : 16 1592.16 99.51 4.85 <.001

Residual 1256 25786.42

Total 1289 ' -

Two-way Analysis of Variance for ETSfFYAT*

Source | df Ss , ms F ) Sig of F

Main Effects  .-17  78052.69  4356.04  56.44 <.001
Treatment =~ 1. 1.34 1.34 0.02 <.895
Schools 16 - 74011.50  4625.72 . 59.93 <.00%

Interaction 16 - 4689.86 293.12 3.80 5. 001

Residual 1256 ¢ 96944.44 7779 b

Total - 1289

| *First Year Algebra Test

¢/
/ .
TABLE 8 -- Continued
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the magnitude and direction of the difference on one of the two
Snring achievement tests. |

Because of the significant difference obtained in three
'schools on one of the FalI pre-~tests, snslysis of covariance using

the Arithmetic Test and Fall ETS Test as coverisnts were also
conducted, recognizing that the essumptions for such an snslysis;
"are tenuous. This analygis confirmed all ofithe siénificant“dif-
ferences resulting from the‘previous t-tests and, additionally,
identified two more significant differences. One of these showed
a significant difference in favor ofithe experimental group on )
the First Year Aléebrs Test, while the other showed a signiticant
difference in favor of the fSZtrol group on the-spring ETS, Test. |
In the second case, the initial superiority of the experimental
gfng on the Arithmetic Test in the Fall was spparently compensated

for with the use of that test as a covariate. Significant differ-

8

ences had been found/pn Fall pre- tests in two other csses ‘The use.

- of these tests ss covaristes in these cases did not contribute to
the analysis On the sum of the two Spring tests, the use of
covariates confirmed the results of the previous t-tests with three
additidnai refinements. At two schools, the use of covariates

reduced tﬂe difference between the experimental and control.groups,

whife gt d third, the use of covariates accentuated the difference. -

In all three cases, the‘differences ﬁere in favor of the experi-
mental treatment.” A summary of the findings of the 17 separate
t-tests and analyses of covariance.(AN.COVA) %re presented in )

Table 9.° | o

~ 4
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TABLE 9 «
SIGNIFICANT DIFFERENCES BY SCHOOL )
(Summary of t-tests by treatment) )
_ <
: s
Fall Spring
School Arith ETS ETS FYAT ETS+FYAT
.‘ 0 . £ N -
1 \ Exp Exp
2 ‘ Exp .
3 Exp , Control* Exp Exp**
A . Control Controil
b 5 ’ _Exp Exp¥*
6 4 Control | Control ,
7 #1l control™ Control F\\\
. 8 |
9 _ : Exp Exp*
1o . Contnzz I Control Exp ' |
R R BTy
12 oA r .
-4 S Control Exp
I | Exp Rep .
15 . Control Control
16 - thtrai Control
17 ‘ Control Control '

L3

-

* significant difference only with Fall tests as covariates

** no significant difference with Fall tests as covariates



Item analysis

LY

Items on the ETS Test and the First Year Algebra Test measure
specific objectives of first-yee__algebra programs.. The First
Year Algebra Test' was developed from a list of objectives not
tested.by the ETS Test but covered either by the experimental i;
or tfaditioeal materials or both. Twelve of the 33 items on
that test reflect the unique objectives of the,egperinmntal mate;
rials. Items of the ETS Test are categorized by its publisher by ‘
objeetives and, generally, reflect objectives common to’ traditional
first-year algebre‘programs. Inasmuch as total achievement test
A scores are only qeaningfﬁi when'the total test reflects the objec-
.tives .and emphases of the ceurse further analysis of the achieve-
ment data -was undertaken to explore the difference bet/ween the
‘ experimental and control groups by objectives as mea;ﬁred by items.
Items on the Spring ETS Test and First Year Algebra Test were
¢ ’analyzed by treatment across schools. For e;ZE\item, the Chi
.Squafe statistic was used to test the depeﬁdence 3£,£he treatment
-and the number of correct and incorrect responses. }gtf\number and “
percent of correct responses %2? each item on the Sbring ETS Test
. and on the First Year Algebra Test are presented‘in Tables 10 and
11, respectively.. | ‘ “_
On the §pfiﬁg ETS Test, sigpificanq differences were foynd
on 16 of the 40 items, all in favor of the control group. On the
First Year Algebra Test significant differences were found oe 16
.of the 33 items, '13 in favor of the experimental group A_list
of items by obJectLve may be found in Appendix B,
: The experimental group did significantly better than the qﬂp-
{' "trol group on all items dealing with relative frequepcy and'probe--

-

Q ) * .5) .
1 r'd




TABLE 10

NUMBER AND PERCENT OF CORRECT RESPONSES BY ITEﬁ
FOR SPRING ETS TEST

A = . * S -
iiem Experimentall N = 679 t Control N = 611 | ){T sig
No. correct (% correct) |No. correct (% correct) )
- -
A\ D !
646 (95.1) 586 (96.4) 1.03 |
508 (74.8). 511 (83.6) 16.10 | p<.0001. _
3 07 (59.9y | 413 (67.6) 8.6% |.p<.0033
A 409 (60.2) | 364 (59.6) .00 |
51 \''588 . (86.8) 564 . - (92.3) 12.35 | p<.0004
6 526 (77.5) 495 (81.0) | 2.90
7 161 (23.7) 134 (21.9) 40
8| - 582  (§5.7) - 542, (88.7) | 3.21°
9 417 S (71.4) - 382 (62.5) - 24"
»10° 295 “ (3.4 | 235 - . (38.5) .| 2.79 /
o 386 (56.8) 359 - (58.8Y | .58 |
12 492 (72.5) L 480 (78.6) | 7.06 | p<.0079
13 545 (80. 3) 479 (78.4) .29
14 417 (61.4) . 371 (60.1) . .00 |
15 | - 395 . (58.2) ™ 497 (73 32.80 | p<.0001
16 . 160 (23.6)\ | 170 (27.8) 3.06 '
17 . 566 . (83.4) V| 515 (84.3) .39
18 366 " (53.9) | . 457  (74.8) 61.98 | p<.0001
19 128 (18.9) 230 (37.6) 56.70 | p<.0001
20 315 (46.4) 327 (53.5) 6.80 | p<.0091
a 21 291 (42.9) 318 (52.0) 11.19 | p<.0008
22 | lﬁég (52.9) |- 391 (64.0) |’ 16.90 | p<.0001
23 105 (15.5) 112 (18.3) 1.82 |
24 273 (40t 2) 332 (54.3) 26.23. | p<.0001
25 | 201 (29.6) - 256 (41.9) 21.45 | p<.0001
26 254 (37.4) 232 (38.0) .| .06 |
27 349 (51.4) 330 (54.0) .99
28 |, 259 (38.1) \323 (52.9) 28.57 | p<.0001
29 281 (41.64) 285 (46.6) 3.76 -
30 354 (52.1) 336 (55.0) | 1.18
' ' PR }
ERIC e

Full Tt Provided by ERIC.
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TABLE 10 -- Continued

A

Item berimental N = 679 Control N = 611 ;2

Np.\correct (% correct)|No. correct %rrec_t) ‘
31 \442 65.0) | - 408 & 66.8) | , .53
32 | (168 (24.7) | 159 -+  (26.0) .28
33 1233 (34.3) 249 (40.8) 5.82 | p<.0159
34 ‘\190 (38.0) |- 222 _ (36.3) 10.41 | p<.0013
35 473 (69.5) 392 - (64.1) 3.55 |
36 317 (46.7) 272 (44.5) .39 .
37 71 ‘ (10.4) 149 (24.4) 43.78 | p<.0001
38 190 (28.0) 171 (28.0) .00 )
39 |, '118 (17.4) 105 (17.2) .00
40 261 '(38.4) - 227 (37.1) .1

. . ~F
. ' 4
- ‘
&
| . ‘
) / /
4
I '5‘1.
N\ L
V. ’
—

Full Tt Provided by ERIC.
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TABLE 11
- S
ER AND' PERCENT OF CORRECT RESPONSES-BY ITEM
\ FOR FIRST 'YEAR ALGEBRA TEST . ..
| . s
Item xperimental N = 679 Control N = 611 xz sig
\ . correct (7.. correct) |No. c?rrect't (% torrect) .
1| 487 (68.8) 436 - (71.4) | 1.24
2 170 €25.0) 144 (23.6) .24
3 438 (64.5) 326. (53.4)- | 15.04 | p<.0001
4 473 (69.7) 252 (41.2)  |101.69 | p<.0001
5 192 . (28:3) 242 " (39.6) 18.64 | p<.0001 -
.6 306 ‘(4?.1) . 168 (27.5) 40.88 | p<.0001
7 326 (48.0) 283 |7 (46.3) 20 |,
8 418 ., (61.6) 247 (40.4) 54.93 | p<.0001
9 354 §52.1) 165 - (27,0) 81.75 | p<.0001
10 301 (44.3) 319 (52.2) §.27 | p<.0040
11 315 (46.4) 210 (34.4) 17.98 | p<.0001
12 182 '(26.8) 148 (24.2) 871
13 265 (39.0) 188 (30.8) 8.78' | p<.0030
.14 259 (38.1) 203 (33.2) 2.89 I
15 220 (32.4) 152 (24.9) 8.1x\| p<.0044
16 356 (52.4) 356 (58.3) - .00 | .
17 263 o (38.7) 178 (29.1) 12.19 | p<.0005
18 324 (47.7) 300 (49.1) 30| »
19 * 77 (11.3) 33 (5.4) 13.55 | p<.0002
207 169 (24.9) 149 (24.4) ~ .01 o
21 |-+ 287 (42.3), 50 . .. (8.2) |190.01. p<.0001 .
207 T, 333 (49.0)" 288 wrnt | .27 |
23 | 316 (46.5) 309 (50,6) 2.p4 | |
24 105 (15.5) 209 (34.2) 61,/28 | p<.0001
25 176 (25.9) ' 161 * (26.4) 031 L
26 |+ 472 T (69.5) 409 (66.9) | .60
27 260 (38.3) 234 (38.3) | .00
28 ° 191 (28{1) 167 (27.3) .04
29 300 44 .2) 204 (33.4) | 14.61 | p<.0001
30 202 (29.7) 198 (32.4) 1.09 | ‘
31 300 (44.2 258 (42.2) .31
32 340 (50. 231 (37.8 18.27. | p<.000Q0
33 . 215. ti) 192 (31.4) .00 L _
ER&C oy |
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Q bility (FXAI 3. 8 (11, 19) » Itlshouldfgi noted that probability -
fi:.not inoiuded‘in the traditional algebra course. However, infore
' ;‘ i;: mation from the teachers indicated that 11 of 15 experimental . |
' -J?”teachers reporting omitted Chapter 13 which emphasizes .probability.
Since the majority of students in the experimental group did not
. | f:,~'receive the intended instruction in probability, the significant
‘differences noted may be due to the informal introduction of:'“
" };probability concepts throughout the applications format J )
Other topics unique to the e;;;;Imental materials on whichf/f\
_.-. ' ;‘ the experimental group did significantly better than the controi
v ‘f are- metric (FYAT 6), models faor multiplication (FYAT 4) percentage |
"decrease (FYAT 15), compouﬁﬁ interest (FYAT 21), and rate of change .
f"?jas;slope (FYAT 29). Some topics while not unique to the experi~ -
"mental materials, were more heavily emphasized than in, the stan- |
“y dard course.‘ Of these, no significant difference was found between '
. the fwo grpups on the~use of subscripted variebles (FYAT 7), use
?of the rate model of division in a proportion (FYAT 23)‘, and |
\\-r75 .(conversion within the metric system FYAT 31). - . o .

T e

The control group did significan y better on many items deal-

ing with elementary algebraic manipulatgons‘ Some of theseé (a.g.,

(-

e

division of rational expressions (ETS 28) division of polynomials

(ETS 25), and trinomial factorization (ETS R4)) were explicitly

.

* omitted from the experimental materials and the superiority of
S . ‘ . : ’ : :
. the control group is not unexpected.

ALY

- Other of these elementary algebraic skills were included in

"

¢

the exptrimental textbook, but perhaps not emphasized to the

extent as in some standard textbooks. °These include integer arith-

~

metic (ETS 3), evaluating eXponential.expressions (ETS 22),

—

YY)
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multiplying using fhe distributive property (ETS 15), usjgg the
FOIL technique (ETS 21 and FYAT 2&),cmonomial facforing (ETS lé).”
~and simplifying radicals using the orooerey /Xy - /X/y (FYAT 10).

The control group did significantly better on cﬁe ETS Test on

~icems dealing with factoring "(ETS 18 and ZAl\and quadraties (ETS 31 -,
and 34)." However, there was no 'significant difference between the
'two groups on the First Year Algebra Test on items invol&iné
solving quadratics using the formule (FYAT 14), eiftsolving quad-
ratics in factored form (FIAI 22).

The two groups were more oomparabLe ori item§ requiring the
translation ffom verbal to‘algebraio expression: The coqtrof group

ey

did better on 2 items, the.exgerimental on 4,'with no differences
on 6. ach group~didtbetter,on those items explicitly taught in:‘
their materials. The two groups were telatively comparabie,on

- solving linear eqﬁat‘ons andrinequalicies subst%;ucing into
L \—)\
algebraic expressions and equatidﬁé and combining terms. .However,

‘the éxperimental group performed better on items involving slope.
. ~ R , - |

: -
’* - -

- .Achiavement of averaze students N A

The iotended population of the experimental materlals is the
average to below-average algebra scudent defined by Usiskin as -
students from approximately the 30th to the 85th percentile of
ability. Natiodal norms for the Arithmeric ‘Test ‘indicate boun- '
darias of the 30th to 85th nercenc_le for all beginning 9tk grade
Stuoents as vaw scores of 23 and-33. On would expect better
scores Irom algebra.students. Accordingly, for students iIn the

' srudy, the 3@th to 85th percentile on e Arithmecic Test is bounded

tv raw scores of 29 and 39. For clis study tlygse scores were

ERIC -

Aruitoxt provided by Eic:
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used to identify "average , students."

~ scores encompass the 50th to 85th percentile ‘at the beginning of

nine.

wo,

&

39

‘On_f'the national norms these
'grade nine, and the 40th to 82nd percentile at the end of grade

Means for the‘"average'student" graup ‘are reported in Tagle 12.

Sirice ' average students" were not tayght as an. intact group, and

~ since the proportion of "average students" varied from school to

school, data for 'average students" was,analyzed by treatment across

schools.
Table 12.

popalation.'

 §

These results parallel

TABLE 12
VEMENT TEST MEANS -FOR "AVERAGE STUDENTS'"

v

Thé t-values and their signi {cance are also reported in

ndings for the total

ma — - »
“ Fall Spring
4 Arith. | BfS ETS | FYAT | ETS+FYAT
' Total population || 32.32 | 12.25 20.79 | 13.04-| 33.83
| | :A#Erage students _
Average exp 34.38 | 12.59 20.41 | 14.17 34.58
Average control 34.13 13.26 22.53 ] 12.16 34.69
t-value (E-C) 1.06 -2.40 -4.97 5.36 -0.16
31gn;f1cance - p<.292 | p<.017 p<.001 | p<.001 p<.876
All students-
All exp 32.43 12.25 19.82 13.84 | 33.66
All control 32.19 12.92 21.87 12.15 34.01
t-value (E-C) 0.62 -2.73 -5.42 5.27 -0.55
significance p<.534 | p<.006 p<.001 | p<.001 p<.583°
- ;.

ER&C
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© ° Attitude data

. ./ - L
Opinion Survey }7 .

|
The Opinion Surveys, given in the Fall and Spring (See Appen-

dix B), were composed of 25 items designed to assess Btudent
attitudes on the enjoyment, value, and nature of mathemakics,
algebra, and their slgebrs textbook. Although ettitude scales
were not developedi clusters of items probing simiisr or closely-
relsted attitudeslwere given,- Due to their purpose and construc-
tion data from the Opinion Surveys were analyzed by item across
' schbois and by treatment. Only those 1,521 students who. completed
both the Fall and Spring Opinion. Surveys were retained for this
'snalysis ‘For each item, the Chi Square ststistio was ﬁsed to
test whether the distribution of responses was independent of the
treatment For the Likert -tYpe items responses were scores snd

t-tests wexe also used to test for. differences between the two |

groups SR . Do

On the. Fall Opinion Survey, a significsnt Chi Square velue
was obtained on only one item. 1In 25-items onme difference should
be expected by chance at a .05 level of siénificance. On this item,
"] plan to take another mathematics course after‘this one,:‘65.0%
of the control group responded‘affirmatively in the Fall ds compared
‘to only 58.4% of thelexperimentai group; while’Bh.hﬂﬂbf the ‘experi-
mental as opposed to only 28.77% of the:control w3s undecided at
‘this point. In the Spring, however, there was no significant
difference between the two groups in their responses to this item.
In both groups 79%iindicate that they‘planned to take another
mathematits course.

o~

0
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Of the 25 items in the Fall’Oninion-Survey, 24 were Likert:
type items. Responses to these items were assigned scores from 1
to 5 with 5 representing the more favorable response. Mean scores
by group were tnfndpalculated f&%leach item. Differences netween
these means were analyzed with t-tests. é significant difference -
was'cbtained on 1 item, Item 20. ‘Data for this item are presented
belcw In the Fall@the ccntr;l group had a more favorable view
of the need of mathematics in jobs outside of science and
engineering. Again at a .05 level of significance, difference on
"'l out of 24 items should be expected by chance. ‘This particular
.itemlwas not repeated in tne Spring. The overail lack,of signifi-'
cant differences in the Fall cn the -Opinion Survey furcher attesrs
to the comparability of the two treatment groups at the onseE of

~the evaluation,

TABLE: 13
RESPONSES TO ITEM 20: FALL OPINION SURVEY'

£

"OQutside of science and engineering there is little need for
mathematics in jobs.' .

N 2N

_SA A U "D~ SD ' Mean  t-value

Exp . 25.1% 51.8% 9.97 .10.6%7 2.67 3.86 =214
Control 27.5% 53.?% 8.7% 8.072 2.07 2.97

-

T

/.

On the Spring Opinion Survey, significant Chi Squares were
obtained on 7 of the 25 items. The distribution‘of responses for
these 7 items is presentec in Table 14. Five of these items
surveyed opinions about the algebra textbook. In all csses,-a
larger proportion of the Experimentsl groun found their textbook

&

S
ERIC -
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TABLE - 14 |

DISTRIBUTION OF RESPONSES TO SELECT ITEMS FROM
THE SPRING OPINION SURVEY -

| Item 1: .Algebra is an interesting subject. * \

C SD D U A . SA . mean t-value
Exp 8.9% 18.1% 23.77 39.2% 10.1% 3.24 -2, 78%%
Controly 5.6% 17.9% .20.47% 43.47 12.6% 3.39

' x2 = n.oe* -

Item 2: .Algebra 1is not important in everyday life. : :
'SD D U- A SA mean . t-value

Exp C19.1%  39.9%  22.27 13.31 5.6% 3.54 °  2.04*
CLontrol 15.4% 40.1% 21.8%- 16.7%  6.0% 3.42
- ‘ L xE - 6.25 S ‘
*‘ . . . ¢
Item 5: Explanations in my algebra book helped me to understand
o algebra | | ‘
" sD D . O . A -SA - -mean t-value
Exp 13.67 21.87%. 19.07%7 37.3% 8.22 3.05 = 2.71%*
, Contrpl 15.9% 28.07% 16.37% 32.0% 7.8 2.88
~ | x2 = 11.97%

» Item 10: I ehjoy working.wn;d problems. B
' SD - D U . A SA mean-. t-value

Exp 24.0% 33,47 21.27 16.1% 5.3% 2.45 5, 25%%
Condtrol- 38.2% 29.0% 15.4% , 15.4% 2.1%2 2.14 -
’ = 44, 93**
Item 12: Explanations in my algeb ok were of no help in
e doing the probléms. - ‘
SD D . u’ . A SA meard  t-value
Exp 14.8%  43.67%. 19.47  13.0% 9.2%7 3.42  3.09%*
Control 11.7%2 39.8% 18.9% 18.9%7 10.67% 3.23
x% = 13,13 % - 4
Item 20: The math book we' used this year was ®than
most math books.
more interesting . less interesting .neither
Exp . 38.47 18.1% 42 .97

Control 21.6% 16.07% 61.87%
'x2 = 63.24 %% ~

Aruitoxt provided by Eic:
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TABLE 14 ,-- Continued

PP

£

Item 23:

Exp

"Control

Item 24:

Exp.
Control

I read the explanations in my math book. .

almost some of half of most of almost
never * the time the time the time always
" 9.5% 21.2% 17.8% 27.9% 23.5
14.0% © 26.47% 15.6% 27;2z 16.9%
" x2'= 19,91%* n
The math book we used this year was : : to

read and understand.

very moderately néither moderately ve

ry
easy  easy difficult ~ difficult
6.5% - 30.1% 26.5% 23.3% 13.6%

3.2% 18.9% 26.97  34.5% 16.4%
x2 = 45,90%* ' ‘ '
'

. * gignificant at a ;\:Eg\\\J‘/(#// i:>

** gignificant at a = .01

o

e

6,
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more useful, interesting, or readable'compaggi.to students using
standard algebrla textbooks. 7 ; W

Of the 25 items of the Sﬁring 6p{nion Survey, 19 were Likert-
type itéms. ﬁesponses of these items were scored and t-tests were
used ﬁo %urché& analyze the difference between the fwo groups éﬁ
the mean scores ;; each item. Significant aifferences.gere‘found
on 5 of the 19 itemi; ‘The t-test confirﬁeqftﬁe differences in

‘responéé patterns féund by the Chi Square tests oﬁ.Items l; 5, 10,
.and 12, and further i§entified a significant difference on Item 2.
+ All differences favored Fhe experiméngal éroup excepf for Item 1;‘

i

\ . ‘
"Algebra is an interesting subject." A:;)t-values, except for
a for these 6 items are

"Item 2, were significant at a = .0l. D
" ‘also presented in Table 1l4. )

. 0f the 25 items given in the Fall, 15 Likert-f?ﬁgighd 1
multiple-choice items were repeated again in thé,Spring.' 0f the

. 15, 7 were modified by changing “mathém;tics" to "algebra." For
the 15 Likert-type repeated items, changes in attitutle from Fall
té Spring were analyzed by means. of t-teéﬁg on paired data, F;il
scores paired witﬁ Spring scores for each stud;nt. For both the .
expérimentgl and control group,-a deciine in-attitude from Fall ﬁ;.
Spring was-observed. For the experimental group, ;ttitude declined
significantly o§~9 of the 15 repeated items, and for the control
group on 7 of the 15 repeated items. Comparison of the change of

: étg}tude between the two groups from Fall to Spring revealed dnly
one significaﬁt difference. The significant decline in a%titude
on Item 1 for the experimental group is refle;ted in this signif-
icant difference in the two groups‘from fall to Spring and in the

A Y

significant diffe{;nce between the two}graups‘}n the Spring. Both

$ ) ‘ : ' .
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‘_,,‘groups regi ered a decline on Item ' but 'the experimental group

registered both a significant decline and a significantly greatet -

decline than the control. Data for the 15 repeated items are

presented.in Table 15.

-
~ I
-

2

Content specific attitudes ' : . W

. The Algebra I Questionnaire Yag/designed to assess students’
~ attitudes about the ease, enjoyment and usefulness of specifié
opics in first-year algebra. Thirteen topics common to firgt\ y ",
year alggbra courses were queried. Students were asked to respond

to the following three- dimensigns on each topic:

a) easy to learn - - hard to learn
! b) like to do - - dislike to do ‘
. . ¥ ¢ -
- c) useful .after high school - - useless after high school

Pos{ixve responses were assigned a value of 5; negative responses
" /

a value of 1; neutra% a value of 3; and "did not. study,

of 0. Mean scores for each item were. computed by eatment.

a-value.

Differences betweén treatments across schools wer analyzed with

. ‘e - .
t-tests. Table 16 presents the means and t-valufs for each item.

-~

Significant gifferences favoriné the experimental group were

" found for solving word problems_xeasy, like), solving_inequalities
(like), and.using the quadratic formula (easy,. like). .Sigrnificant -
dié%erences favoring the control group were found for solving 2
linear equations\ﬁeasy, like), factoring trinomials (easy, like),
determining slope, y:intefcept, or graph of linear_equations
(easy, like), working with functions (easy, like, useful), working
with positive and negative numbers (like), and translating'words'

into algebraic expressions (like, useful).” Some of these differ-

Q ’ - | ()‘I’

VR
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TABLE 15 .

' REPEATED ITEMS FROM FALL OPINION SURVEY g

- ' N Fall mean .Spring mean Mean difference.
' Item 1  Exp 787 - 3.43 3.23 . " -.198%
| \ Control 730° 3.45 3.39 -.058
— Item 21 . Exp 788 ; 4.23 °  3.54 - 699%
a Control 728 4.1k 342 71T
Item 3  Exp 784 - 3.54 3.48 -.060" s
Control 728 3.51 3.50 -.010 ,
Item 61 Exp .781 3,44 3.22 ..224% . AN
Control 724 ~ 3.39 ®7 3725 - JA5*
“Item 71 . Exp 762 2.95 © 2167 -.282%
| Control 698 2.97 _ /. 22.71 . & -.256%
} Ifem 8  Exp 787 4.05 . L 3.78 -.267% -
- Control 724 3.98 ~ 3.68 " -303*
Item 9  Exp 768.  4.00 * | 3.96 -.037
' Control 703 . 3.95 4509 +i048-
s Item 11> Exp . 763 18 - . §;§7 " -.916% |
: | Control 699 .17 . 3730 -.872%
Item 13 .Exg ° 758 (3.53  3.52 -.012 _
1 Control - 699 49 © 3.42 -.0677
-.e) N\ B €
Item 14 Exp 759 3.89 3.87 -.017
Control \§99 3,82 3.91 +.084
| Ttem™l5 Exp 759 3.69 3.58 -.109*%
g Control 698 3.68 3.63 ° ( -.049
I g ~
d l .
Itefn 16 Exp 764 3.55 3.22 -.331%
‘ 96Aﬁ Control 697 3.56 3.31 ;o =, 248%
. - S
,/’/I Item 17 Exp *758 3.75 3.74 -.004
;o *  Control 696 3.7 '3.79 . +.p02
Item 18- Exp =~ 764 4. 34 T 4235 +.014 o
é Control 700 4.37 . 4.38 +.00ij
; Item 191 Exp 763 /4 4.00 * 3.40 -.600*% -
"~ " .Contgol 701 3.97 3.38 - .582%
% v
lMpdigied from Fall Survey by chénging "mathematics" to "algebra"
. \ *Significant at o = .001 - - T 1 '
. . ‘ -
o . ad
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. : MEANS AND t-VALUES BY TREATMENT FOR THE
ALGEBRA I QUESTIONNAIRE

Topic - | f\\ | gxpefimeﬁtal Control | t-value sig
' Solving linear équa@ions: J
easy . 3.76 3.97 -2.62 - <.009
like : .- 3.10 3.28 -2239 <.017
useful - 3.18 3.24 -0.85 .
' Solving word blems: '
- 70 eas §}° a 2.72 2.42 3.62  .<.001
, . 1ike® - 2.44% 2.20 - 3.06 . <.002
.+ useful- . 3.94 4.03 -1.30 -
. - Pl :
+ Simplifying expressions: " R
| .easy . ' 3.26 3.33 -0.75
like, 2.94 2.98 - -0.44
useful ’ ' 3.05 3.05 = -0.08
?actoring trinomials: \ \ | :
sy 3.52 4.02 -5.99 J} <.001
ke 3.08 3.52 -5.31 <.001
usgful 3,15 3.04 - 1.45
Solving‘iqeqﬁalities: . :
© easy 1, : 3.31 3.27 0.47
like 2.94 2.75 2.26  «<,025
useful: 3.03 2.92 1.41 4
Determining slope, y-intercept, %raph: .
easy . 3.4 3.69 -3.09 <.002
like ; 3.08 3.27 -2.08 <.038
useful' 3.20 a2l -0.14 )
Powers and roots: - ‘ . _ '
.+ easy N B 3.69 3.53 1.91
like | 3.38 . 3.29 ' 1.31
useful . 3.77 3.66 1.42
Solving ;istems: : ' i) | ) )
* easy 3.59 3.75 -1.77
Jlike 3.21 , 324 - -0.36
useful 3.06 - 3.16  -1.23
® Working with functions: - k
easy . . - 2.93 3.55 -5.72-  <.001
like 2.56 3.05 -4.73 <.001 .
usefu} | ' 2,88 3.06 -2.01 <.045
!x v o C ) _

]

‘j\j
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TABLE 16 effCOntinued

ol

Tog}c B , Experimental ‘- Control t-value sig

{ : Use quadratic formula , ’
' easy 3.08 . 2.70 3.42 ° <.001
like 3.00 "~ 2.75 2.33. <.020
’ useful 3 1.24

.02, 2,91

C y

Working with integers: ' " _
.58 4,67 -1.71

easy . 4
like 4.01 C 4,17 -2.18 <.030
useful 4.26¢ 4.27 " -0.24 X
Calculating probabilities o s o e
. easy’ 3.01 2.89 .. 1.09
like . 2.70 2.81 . -1.07
useful @, 3.75 .- . 3.70 - 0.48 .
Translatin 3nrd to algebra . : F_ *
easy_ § 3.22 "3.34 -1.26 -
' ~ like” 2.73 2.96 -2.55 = <.011
© useful o 3.33° 3.51 -2.25 . <.025
. \ 13
N .
[ ]
Y
H a L2
. !
\ %
IS i “ﬁ A} )
) i .—‘" -
. ! A / . o
!\\ 7
: N
. Y
~ »

\
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ences in opiniems do not reflect corresponding differences in

achievement. Foffexample, the experimental group was not partic- .

ularly good.atﬁig;ygﬁgifnequalities and the control group did¥
significantly oorer on graphs of linear eqaetionsthan the experi-

mental group.

y ’

. : : - \
Both groups found working with positive and negative n

easiest and solv&ng word problems hardest. The control gro
however found word problems significantly harder. Both gro
1iked working with positive and neg ive numbers best and solvipg
word problems least. The control group liked working with fhte- .

. gers significantly more while the experimenta1 group disliked word

problems signlficantly less Both groups also thought positive -
and negative numbers would be most gseful after high school.
However, they disagreed on the least useful topic, "with ‘the experi-

mental group identifying funetions and the control gToupR the

quadratic formuls. This disagreement most 1ike1y reflects the fact

that few experimental students studied fqnctions and that few s

-

control students reached the quadratic formula.

4 \ ‘ . : o . R . ) [
. - "n ‘. , .
- \ -

«
Consumer test data »

The Consumer Test fsua compilation of ‘items measnrlné perform-
anceJon speeific consumer obJectlves As such, anelfgis of'the
Consumer Test data was conducted across schools by ite ~and by
treatment. Fall data were analyzed only fFr those 21 o the 8
items retaxned in the Spring and only for - éhose students who were_
adFLnlstered the items both T?*the Fall nd again in the Spring.
F;r students who were‘administered the Cons er Test in the Fall,

4

874 received Form A in the Spring and 616 rec ived Form B. The:

4 . . ' t) gl ’ 5

8

é »

K

o~ - ™

»% .

>



/. . - 50
. discrepency.bet;eeh.the numbdrs receiving Form A and Form B
.reflects the discrepancy in drop-out rates betweenfthe,schooIS}in
the.étud& that did not become apparent -until after the Spring |
" testing program was compleged. .
Table 17 presents the percent of each group responding cor- ‘

v rectly to eQEh item in Form A and Form B. The Chi Square statis-

tic was used to test for each item whether the number of correct

¢
and incorrect responses

a) differed significantly for the experimental gfrsus

‘ i the cohtrol'grouo in the Fall;
d “ ES? differed significantli‘for the ehperiﬁental versus
]‘ ' the control gtoup in the Spring; | ‘ -
| : i - c). increased signéﬁ&::ntly from Fall td Spring for the
| expefimental group., - -

d) increased significantly from Falll to gpring for the
control ggoup; and | | | .
e). increasejsi:gnificantly more for the e:tperiniental
than the.cohtrol group. \
~ e
In all cases, a 05 level of signiﬁicance was used
Qf all 21 items, only one item (lA) showed a significant
f difference by treatment in the Fall. Theiexperlmental group |
performed Significantiy better on this item having to do with
. computing salar?‘from hourly wages | Since at a .05 leﬁel signif-
icant dlfferences on one in 21 items should be expected this
(;\ . overall }ack of dlfferencef attests/to the comparability of the
. two groups l\the onset of the eva aﬂﬁon 5
In the Spring, two items (6A 1OB) showed a sxgniflcant

differencesby treatment, each favoring the experimental group.

~— ,

6.




TABLE 17 *

PERCENT QF CORRECT RESPONSES BY ITEM

FOR CONSUMER TEST

51

FORM A
" Item FALL SPRING ' ‘% GAIN
exp cont exp [ cont exp | comt ‘
1A 4%% | 73.8 || 89.5 - | 92.1 8.1% 18, 3%
. 2A 6" | 56.8 || 70.4 65.9 10.1% 9.1%
S.3a | 73.1. | 71.0 || 80.9 83.6 7.8% | 12.6% w*
4Ae| 38.1 37.9 || 50.4 46.3 12.3% | 8.4%
. 5A .2 '15.7 || 19.7 | 21.7 || @ 8.5% 6.0%
6A 2 |-13.8 || 26.2%% [ 16.1 || ,1l.0% % | 2.3 . e
7A ) 53.7 || 62.6 | 86.1 || ~12.4%* 12.4%
-8 .1 -| 53.5 || 66.1 65. g.ox [ 12.2% -
- 9A .4 48:1 || 63.2 64.0 20. 6* 15.9%
10A .1 18.2 || 24.7 22,401 10.6% ** |- 4.2
"11A°| 28.9 33.4 || 51.6 [ 48.1 | 22.7% *% | 14.7%
—-
4 FORM B -~
1B | 67.6 69.9 || 74.6 775 7.0 | 7.6
28 | 37.0, | 36.7 ||.46.8 | 45.3 9.8 8.6
3B | 19.9 26.0 || 31.5 36.0 || 11.6* | 10.0
4B | 39.4 |35.6 || 48.6 | 46.74|] 9.2 11.1%
58 | 50.2 44.6 || 38.8 42.2 || -11.4% %* | - 2.4°
6B | 39.4° | 36.3 || 44.3 3974 4.9 3.1
7B | 144 14.2 || 10.7 11.8" 3.7 - 2.4
8B . 54. 8.0 . 7.3
9B zzzj\\x\ 59 10. 4% "H* 4.5 //
10B 54, Lk .3 7.3 %% | - 8.6

* Significant differenﬁe‘(q
el Significant dlffetedce (a

control

0.

¢ o

.p5) bhetween Fall and Spring
.05) between experimental and
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The ' content covered by both items, compound interest and average
speed, we£2 explieftly presented in. the experimental'materiale.
 In comparing performanqe'from Fal& to Spring on the items,
significant g"ns‘were observed for both grou@s on 9 items (1A,
24, 3A; 4A, 5A, 7A, 8A, 9A, 11A), for the experimentaligroup oh
A additional items_(6A, 10A, 3B, ‘QB), and for the control groﬁbn
on 1 additional item'(hd) A significant decline in aqhievement
* .was observed for the experimental group on Item 5B. The better
performance for bofh groups on ‘Form A items as oompared to Form B
items. has no apparent explanation | - .
</ Comparison of gains from Fall to Spring by treatment reveals
the experimental group making a significantly greater gain on 5
items (6A, 10A, 11A, 9B, 10B) and the control on ‘2 items (lA 3A).
The decline on Item 5B observed for both. groups was significantly \'
- greater for the experimental group than for the oontrol |
0f the five items on which <¢he experimental group showed a
ol

.group, three items (6A, 11A, 10B) were explicitly presente- in the.

"signlﬁlcantly greater gain from Fall to Sp{ing over the ¢

experimental materials.. The significantly greater gain of the
experimental group on Items 6A and 10B reflects'the‘aigniflcaht Y
improvement made'by.them from Fall to Spring on t ede‘%tﬁms, ,‘tgery ?*~
presumably as a result of learning. itgm,LL&@ th groups

..VM
improved significantly from Fall togw t ‘the exper}h\tal
group more so. Itema lngsésqﬁcdlatlng square yards of carpet)’

and 9B (determinlng best @ayment plan) were ?ot expllcitly 1&:

e T o
presented in thé&eé%h lme,.al materials Thg signiflcantly greater

/[

ain from Fall E&‘Sp, n/éhese two items for the experimental
g LI

—— over the control group.ug_‘ e he significant gain from Fall to

.t " * ' $
v a ; g .
R §$ Y T . .
- - - R
(.-7 - “‘\iv e b \'k - "-'
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Spriﬁ*“féf ‘the experimental group on these items

Item 1A, ome of the two items on which the control group

showed significantly greater gainq over the expérimental-group, is

the one item on which the two groups showed a significant differ-
ence in the Fall, favoring the experimen?él gfoﬁp then. Sincé-
there was no difference between the two groups in th9/§pring oﬁ
this item, the signifipant_increase‘aver the experimental group
refleécs‘a leveling of ﬁerformance.' The second, Item 3A,- toncerns
comﬁgting parking lot charges. There was .no significant diffgré
ence Betﬁeen the two groups eiﬁher inithe Fall or in the Spring.
Both groups @ade significant gains from Fall to Spring, with the
control group gainin® more than the experimental group. |

Item 5B on cémputing monthly salary from an?ual salary showed
a decline of 1347 'for the experimental group. Analysis of the

®

responses indicates that one foil, correct except for a misplaced
e )

; . ,
decimal point, accounts for most of the incorrect responses.

Textbook

.

. DPata ‘concerning ‘the textbook were collected from three-sources--

teachérs, students, and ‘an independent evaluator. For the teachers,

two instruments were used to collect informatdion regarding the

textbook: End-of-Chap&er Report forms; and a year-epd Textbook
L4

Evaluation Form.

)

End-of-Chapter Reports ;

Each experimental teachier in the study was asked to complete

. A
an End-of-Chapter Report (Appendix C) for each chapter in the

materials. The teacher was asked to supplement this form with
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any extra materigls used by the teacher in conjunction with the |
particular chapter. - Because the comments on these forms are
particularly relevant to the selection of changeg,;o be made in
the materials the completed forms with identifying information
‘removed were sent to the project director. It is his analysis -
‘J{that is presented here. . . E
Table 18 lists, for each chapter, the number of teachers

returning a form, the average number.offéays spent on that chapter,

.ann the range of days reported.

. .TABLE 18
. END-OF-CHAPTER REPORTS SUMMARY

3

" Number of Mean number of - Range of

Chapter . responses days spent -° °  days spent
1 18 o 14% | 9-23%*
2 17 : 14 9-22

) 3 17 .11 6-18 .
4 15 . 10 - 5-15
5 15 . 8 L . 5-13
6 13 . 15 0 10-22
7 13 ‘ _ 10- . - 7-13
8 12 12 SR 6-18
9 12 _ 14 : - 10-22
10 15 10 _ 6-20 .
11 . ¢ 4-14 /
12 . - 7-14
13 6-8
14 6-13
15 - 5-20
16 =

information are necessary to interpret the
table. The asterisk (*) by Chapter 1l is 40 note that some teachers

included the first testing days as being part of tha't chapter.

(<
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Thus, mthe mean number of days spent may be slightly less and the '

:range may extend to 20, not 23. The mean number vf. days spent in

later chapters is less because some teachers reported rushing

through these chapters in order to get through the materigl. TWNot
all teachers did each chapter one reported skipping Chapter 16;

it is probable that almost ‘all classbés did not cover this chapter.

: That smaller numbers qﬁ.teachers responded to later chapters (and

none to Chapter 16) is an indication as m%ch of the length of the
textbook as of the willingness-of teachers to complete the formsf.

One observation from the table is that there was a range in

.the pacing of .the classes. This probably reflects both student

and teacher characteristlcs In the first eight chapters. there
was a pattern of the slowest paced\lass takl.ng two £o three times
the number of days to complete a chapter as the fastest paced
classe_:Ihis pattern ls not as strong in later chapters as a
result of the influence of-other.factOrs upon time. ]
"It is typical, in ‘the first year of use of ‘new maferials, for .
the pace to be slower. The teacher is not- sure what will be imporw
tant, what will not be, and accordingly does not dklp any material.
All content tends to be g;ven the same emphasis. To moderate this
trend, suggested teaching times were given for each lesson in each

*

chapter. To acknowledge differences in student background, three

paces were suggested. These paces., contained in the Notes to the

Teacher, were formulated as a result of the trial experiences with

the materials, and are given ln Table 19.

- - ? [ x%

9 tS?%ﬁﬁ 19 ‘it appears that the'suggested

schedule dld not’ﬁﬁﬁdxggto account the vast dlfferenpes among

classes » Some classes can go more quick¥y than estzmated other
.,.;-,'#, L )

{ «2
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. o . v ‘TABLE 19
| §hGGESTED NUMBER OF DAYS TO BE SPENT ON EACH CHAPTER

Q'Chapter. Slow Average Fast

1 14 . . 12 10 -
2 14 12 10
3 13 : \\ 11 10
4 | 10 9 8
5 . 8 I . 6
-6 16% | 14% 15
7 - =13 12 10
8 14 12 11
.9 17 - 16 ‘ 12
10 | 12 11 8
11 15 12 - 11

© 12 14 13 - 12 .
13 11 ] 10 - 8
14 g 11% 10% ' 11

15 ~ 7% 12% ‘ 13 .

- 12 | 12

* In some chapters it is expected.that slow-
paced- or average-paced classes would have
to skip certain lessons.

5 | LY

-

classes take more time. ©n the average, the first eight chapters .
took a total of & days longer than recommended in the teacher's
notes for average qlasses However, the last eight chapters took

3 days longer each than recommended, despite the rushing of
y

many ‘teachers and the likelihood that reports in later chapters
are from better classes.
?rom_the~anecdotal-comments of the teachers, it is the

earlier chapters that cause the problem in overall length. The
‘ .

discrepancy between the data and the anecdotal reports seems due

to.the influence of the traditional prioritie§ in algebra. The
&

later chapters cover primarily traditional content and time spent

Py

{ ‘¢
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" is co;sidered reasonable and wortﬁhﬁttﬂ;:jghe earlier chapters
cover much of the newer content and even meéeting the schédﬁle '
struck some teachers as a nonproductive use of time,
Corfésponding data were not collected from control teachers.
,In previous studies (Usiskin 1969, 1972), teachers of control
classes have skipped as much of their books (due to lack of time)
- as teachers of experimental classes. The fundamental |difference
~in this study is that thé material skippedhin éontrSI)ZIasses is
characteristically skipped in algebra classes and does négpbother

teachegs, while the later chapters skipped by experimental classes

. contain some of th&_content usually considered basic to first-year

algebfa.

. : \.
Two questions we:e asked- for e;ch chapter -- "Which lessons -
wen; particularly:wéll?" and "Which lessons did not go wek}?"'
The paired questions were desig;ed for the purpose of improving
the materials. The responses overall reseﬁb e the following set,
taken from Chapter 2. In that chapter; two é achers responded
‘that all lessdns went wellI ?he other 15 teachers' responses are
o sﬁ;mérized in Table 20.
TABLE 20
CHAPTER 2 LESSON RESPONSES
} +
Lesson 1 2 3 415 6 7 8 9
.Number of teachers ,/ '
indicating went well . 4 8 4 2 4 2 3 9 6 :
Number of teaché;; ‘ . ] )
indicating did not go well, ‘s 0 3 2 2 7 4 1 1
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In Chapter 2, judging from the table, Lessons 1, 3, 4, and 7 |
and possibly 5 yield conflicting results some ineicsting that the
lesson should be pointed out as particularly good .(and thus one
should hesitate to modify it) while a like number pointed out that
the lesson did not go well (and thus should be modified). Similar
cggﬁlicting results were found for lessons in every other chapter

L 2

as well. .

Interpretation of these conflicting reports'is not clear.
For instance, Lesson 1 of Chapter 2 is designed to set up the next
few lessons of the chapter, if not the entire volume. But it is

very open-ended. the conclusion to be made that the lesson is

too difficult to be taught, or that the ide re too vague?. Quite
P

.-similar responses are givep for Lesson 7, a lesson covering stan-

dard content, albeit in a nhon-standard way. .. Three of the 4 negative
tesponses'for this lesson come‘f:om teaehe%s_who“liked‘ﬁess_n‘l.

The fitst'15 chaptérs contsih‘llS,lessons. To make %n is
reasonable, several'criteris'have been arbitrarily established.

No lesson.provoking fewet than 6 responses has beenvincluded.
. ’ . ¢ ‘ o ‘ j

" Lessons which went particularly well for over 70% of ™\
. teachers naming the lesson

- ' —\

Chapter 1: Lesson i, Some Uses of Numbers

g?’

-Lesson 7, Negative Numbers - umbefs“to

‘ . Indicate Directien b
h

teison 8} The‘De;imal Systemf

’ T Lesson 9, The Metric System

| Chapte: 2: Lesson 2, Words and Symbols of Arithmetic
Lesson 85 d;aered Pairs | .
Lesson 9, Subscripts

’



Chapter

Chapter

3:

4.

/

Chapter

Chapter

Chapter
Chapter

Chapter

Chapter

10:

11:

Lesson

- Lesson

Lesson

/ Lesson

Lesson
Lesson

Lesson
Lesson
Lesson
Léssén

Lesson

LejLon

Lesson
*f.esson
Lesson
Lesson
Lesson

L)

Lesson

Lesson
Lesson
Lesson

Lesson

Lesson

>

2,'T;Z Slide Model for Addition

, The Assemblage Pfoperty of Addition

+

, Zero and Addition

LY

3
4
5, Subtraction.
7, A Statistic - the HEAn
9, Distance ‘
1, The Repéaééd Addition Model for
Multiplication
2, The Orde;ed’Pair'Mhdel for Multi-
plicétion '
4, The Assemblage ?;operties of
. Multiplication - hal

. F
2, Probabilities of Qutcomes

.

-Lesson%ﬁ, Probabilities of Events

1, Situations.Leading to E;near
Expressions l

, An Algorithm for Solviﬁg ax + b ; e

, An Algorithm for Solving ax + b < ¢~

, The Distributive Property

, Types of Graphs oy

3

4

5 .

6, Decision-Making Using Sentences (ff
. .

2, Equations for Graphs

1

, The Repeated Multiplication Model
. of Powdring

3, Powering and Order of -Operations

3
5, The Power Pfoperty
1, Addinf Powers

3

), Dividing Powers
, \
5, Powers of Products and‘Quotien{g

ldl. s
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’ Q\apter iZ:- Lesson 6, m1t:ip1ying Binomials
. \ Lesson 8, Geometrrc Shortcuts and the o ~
— . Pythagorean Theorem
(There are not enough comments in the later chjijj}s to
L qualify.) o R A
o  Lessons ich did not go well for over 707% of teachers ‘.i.
‘ naming the lesson -
® " : : .
- . - & - |
Chapter. 1: - Lessgn 3; Number Lines and Bar Graphs
. Legson 4, Rational Numbers anJ Comparisan.
" -Chapter 2: éssan 6, Replacement Se;:.s.for Variables
Chapter 4: Lesson 3, The Area Model for ﬁ;ltiplice&ion. . ;\
Cheptef 8: Lesgge 1, Mbdeli;'Postulates, and .Theorems )
Chapter 9: Lesson'7, The Finding of{the Fahrepheit- * 7 -
Qekeius Convefsiop For la'. ; .
Chapter 10: Lesson 6, Negat£;;$ExponentS" . \,‘
‘ | . o | | | E\ >’ : : )

| There vfere more positive than negative comments on. lessons.
e ngver a lesson should probably be examined even if only. 40% of
teachers find it not to go weil perhaps even if 25‘i The \number
of lessdns which need improvement is greater than the abov:\i}st k
would indicate. - ' ‘ o

Several lessons were skipped by some teachers. When these
occur in the first chapter, it can oé}y be Pue eo philosophy, not
to time pressure. lFor example, one teacher skipped lessons 5, 6,
and 9 of that chapter,}another skipped lesson 5, and one of these
and a third teacher reported skippfhg the newspaper activity. -

Clearly these teachers were, at least at this stage of the course, .

rd
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trying t? teach their old algebra content from what was proving to
be an unhelpful text There seem to,be two types’ of lessons that
were skippe‘sr the first type contains p&ohablllty and statistics
and is easy to explain; the second containi~exact1y the material

\\ﬁost cruclaffto the development of a sense and moti¢ation for

‘appllcatlons (e.g., Chapter 9: Lesson 8, tﬁkjkvolution of the
' Mile Record). What effect skipping these kind;\if lessons would

nﬂ{{~\ have églboth stude t‘attitudes and perform;hce i difficult to

]

. ) \ | o
‘ assess. It seems ikely, howeverf—that the effect .14 skippipg -~ .

is a positive one. o X\\ l‘
Several teachers reported a necessity to supplement (&his t
. was partlcularly noticeable in Chapter 15, Quadrdtic Equatlons, t
o ‘ which '‘seems to be the*gpst disliked chapt x in the:book. Ifi more \
//ffﬁ_\\\\;gsg\giffghédhben received about this chapter, there would have
. , K“Bae% a few lessons fron this chapter that would have be noted as
not going well. ' ‘
) . .
Textbogk Evaluation.Forms - RN

-

» Textbook Evaluation 'Forms were .sent. to both experingntal and

Ny .

control teachers Different forms were -used for the two groups
ST
but some comparable items were included on botH forms Fifteen
of the expéerimental teachers and 16 of the contrd& teachers returned

/-
the form. Copies of both forms and the tally &f the' respomses to

each question are included in Appendii E. ‘
- of the 17 experimental teachers whose classes were included in

the achievement data analysis, 15 returned the Textbook Evaluation

- '

Form. This group was split inwitsnreaction to the experimental
materials. In response to Item 4, "Wou,d“ybuurecommend the use of

. 'Y - ‘ . . R
this text for an average first year algehra class?", 7 resgonded
, C . ' i

(v

- 4
f
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.—"
.

favorably, 7 responded unfavora¥ly, and. 1 was in ifferent; of the
7 unfavorablé evaluations; further analysis-revea that 6 reflect
the teachers' opinions that the materials were inappropriate for
their students. Eithergghey were perceived as too difficult for
inner-city or se&ior high students or too non-tfaditional f6r the
'brighte'r college-bound students. Hence, onlycl‘ of the unfavorable.
reactions wa3 a yeflection pf the quality of the materials. ‘

Not only were the experimental teachers split on the question
of their recommendation vf the materials, but they were:also split
on a number of other key issues addressed by the form. Further-
more, there exists an apparent relationship between student achieve-
ment and teachersg' opinions ¢ erning the experimental materials.
Of the 7 who'woulc recommend the textbooh, 5 were,fromithe i
" 8 schools in which the eﬁperiméntal group scored significantly
higher P an achievement post-test By comparison only 2 of, the
7 who wpuld not recommend the textbook came .from such a school
How;;er, the achievement of the control ;;oup wa essenqéally the
same among, these two groups of schools., Bagause of these contrasts,
the responses to the Texftbook Evaluation Form were anaéyzed by
comparison between the 7 fivorablékteaghégz\aﬁd the 7 unfavorable
teacher;. . K . o ! '

In addition‘to Item 4, the two groupe split on'thg¥e other
items as iﬁg for a global evaluation of the materials. The favoL-
able teﬁZhers all thought the textbook appropriate for the average
first-year algebra atudent (Item 1); most thought that it was
easier to ;ead and derstaind (Item 2) and that the.exercises were

at about the same level as other algebra books (Item 3). By contrast,

sse unfavorable teachers voiced no consensus on these three items.

v,
.

S
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A In addition to soliditing global reactions to the_experimental
textbook, the form solicited teachers reactions to the development
of 10 spec1fic topics common to both the experimental and tradi-
tional course (Items 6- 15) Once agaig\ the contrast between the
responses of the two groups of teachers is revealing. The 7 favor-
able teachers.cast 34 votes for "The development is the nicest frve
seen". as compared with only 13 such votes from the unfavorable
teachers Similarly, the favorable teachers castvonly 1 wvote for
"I know of a more effective development" compared with 19‘such

votes from the unfavorable teachers o ﬂ

The favorable teachers were most complimentary about (in order)

@
.the approach to beginning senkence solution (Ch. 6), ‘systems {(Ch. 14).

and the approach to variables (Ch..2). . They also indicated that.
with.;he.exception of systems, these,qppics were easiest for their

students'while slope (Ch. 9) and,sqpare roots‘(Ch. 12) were most

~difficult. The unfavorabie teachers were least compligientary about

(in order) the approach ,to negative‘exponents-(Ch. 10)s systems

(Ch. 14), square roots ¥Ch. - 12), and.work with.prop es (Ch. 3-5,
7-%2. Their perception of student difficulty with.topics reflects
a comparable ranking of these topics. Omn the average the favor-
able teachers ranked all topics rélatively*easier for their students
than the unfavorable teachers. . ; ‘

Items 16-20 solicited teachers"opinionS'gpncerning topics and
emphdéis unique. to the experimental!mater{als. " For the most part,
teachers chosen to participate in the study had limited or mno
knowledge of the content change'an& emphasis of the experimental

material, particularly as the material deviated from a traditional

firsy-year algebra course. Phe contrast between the favorable and

y .
. . , .
. . . ~ ) " . *
. - ”
. .
. C .
.
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- Xigﬁfgrable tegchers‘is againfgnggrent The notion'of models of‘
B operatlon (Item. 16) is central to the development of the experi- 3
mental approach. The favorable teachexs generally indlcated'that ‘
they found them useful and reeemmen&e&‘that they be kept. By
cggpar;son;”the unfavorable tea&hers indicated more frequently
that the were not useful, that they were skipped or not emphasized
’ and that they should be dre;ped The unfavorable teaeherb\\gcount
for 45 of the 65 "not useful"” responses and 43 of the 53&"drop" }/
responses. Less marked contrasts were found between the two groups.
on Items 17- 20 N | |
AN 'Some traditiona first—year'algebra topics were either deleted
| from the experimenqgi textbook or not emphasized to the same extent
as;in the traditional textbobk. Items 21 28 queried teachers on
these omissidnsj Again, contrasts between the favorable and
&nfaverable teachers.emerged. All of the unfavorable teachers
indicated some degree of disagreement wrth“tﬁzfzmission of three
standard topics--factaring trinonials: adding fractionai expres-
sio requirlng a common denominator, and simplification'of frac-
tional expressions involving factoring‘trinemials (Items 21-23).
By contrast,‘the majority‘of the favorable teachers indicated that
" they did not mind the omissions. In.fact, on all g items queried,
- j the majority of the favo¥able teachers responded positively fo the
- omissions. The majority‘of-the unfavorablé]teachers responded
positively on only 2 omissions--formal logic and coin problems.
Vonexof‘the 15 reporting teachers minded the omission of formal;
‘Ahggic (Item 24) Ttem 45, oy, the amount of supplementing done,

" ST \ ?
offers another lnfvrestlng contrast. Six of the 7 unfavorable

&

teachers indicated that®they had to supp lement more than usual,




L_, : e

¥

Only 1 of the favorable teachers

indi.g.w‘;ed a need fcr more supplementing with the experimentag 2]
magﬁt‘fa],s .

y’f §
IR /{‘ With“respect to the applications in the experimen‘tal textbcok

-

l ]

./,,Q:’,_‘ esting to only a few students and that the arithmetic was too dif-

“L',. ficult. Only unfavorable teachenp falt that there were too many

& gt b

e

-

applications or that traditional word problems are better They v
. ‘aISQ account‘(‘ for 7 of the -9 "didn t do" responses on Item 30. .
| T:;ztbook Evaluation Forms were also sent to ::qntrpl‘ teachers o
- The 16 repo@\g ccntrol teachers were more posit‘ive about their
. . textbook "Most woulgjrecommend their textbook (Ltem Z|~) Most feel

+’ that it fs suitable: for the average student (Item 1) is as e@sy

. Yy
_or easier to read than dther textbooks (Item 2) ; and has comparable
o ‘ exercises (Item 3). With the exception of formal q.ogic all the

n

"traditional topics d'eléted. or deemphasized in tne experimental

textbook' received oﬁ{erwhelming support from the control t‘eachers" )

(Ite* 6-13).. In response to Item 23, Which topies or ideas are

. . . X ‘s
w oL genefral],y hardest for your atudents to upderstand?", 7 responded ‘
B trans.q:g wofd problems Not one experimental teacher‘lis‘ts this -
\‘4 reaponse t‘_g thé’ comparable item on hiﬂ/her ferm Inéluded in the

N
! x-

materlal they wouid like .to see added to their textbook the control

n teachers listed probability and statistics the metric sys-tem Lavre -,
S
real l;.fe verb'A

» 4 -

roblems, and wOrdD.probl 8 with.fr‘actions‘ for

« + 1 answers.. p o

Y § ¥n.addition to the schools in the st¥dy, 18 schools u@ed the
N R t
e - Y, o
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materials but were not part of the formal study. Each of these

! 66
¢

schoo&s was sent the Textbook Evaluation Form (Experimental). of

the estimated 21 teachers using the materials, 12 returned“the

%

forms. &heir responses are summarized in Appendir E. Unlike their

counterparts in tHe formal study, these teachers were for éhe most

f
part true volunteers. The!r Tesponses "are’ generally more favorable

than -those exnerimental tqgchers in the formal study. Buty llke

«

their counterparts in the formal study, there are marked contrasts

between the favorable and anfavorable groups. .In response to Item 4, .

concerning the recommendation one would éive the textbook, one

teacher strongly recommended agalnst the use of the textbook for

average first -year algebra classes. - An additional one would not
recommend the textbook. These two of the 12 teachersvagreed on
many)other responses -- fox example they are the only two who felt
that the textbook was for above- average students (Item 1) and they

4

were the only two who felt that“the textbopk was harder.tp read

~and understand,than other first~year algebra textbooks (Item 2) .

They werd two of the three teachers who felt that the exercises

‘e

" were more dlﬁflcult (Item 3). .

These two teachers also constltuted almost all of the minority

,hlock gn some otheruquestlons. They account for 19 of the 22 "droﬁwg

L 4

ot .responses and 16 of the 21 "not useful" responses ln_Item 16. They

. ¢
* . v - O

are the two who felt that calculating statistics and probability’

[ .
(Items 19-20) should 'be dropped. In Item 29, they felt that the : .
7 . _ ‘ |
situations were interesting, to.only a few'students, were too involved
. .

or complex for'most students, and the tradltlonal word problems are i

better. In Ltem 30, these two rncluded the one who felt - that the

mile run was nhot }nterestigg and the one who did not do the storm .

-

o ‘ . \) ‘¥
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example. They included the one who definitely had trouble with the
mathematics or the applications in'this'conrse (Item 36);. Iheir
views toward~first— ear algebra"or the teaching of.anplications
were not changed (Item‘38) - They had to supplqnent more than. usual
(Item 45). In Item 49 these two teachers responded that "a typical
student was seldom or never able to understand the lesson from the
reading -- no other teacher felt this way These teachers reported
in Item 47 that they assigned reading to some (Iess than half) of .
the lessons. (Only one oth r*teacher assigned so little.) Yet they
— felt that a student should e xpeeted to read in a mathematics

textbook frequently (Item.58)./ They all guessed that a small per-
centage of their students (10%-307%) had access to a calculator. |
. In summary, these two teache;s\felt that the textbook was much
too di¥ficult. One thought the reading level was above 12th grade,'
_ Mnd the other that the textbook is "way out of line for our type
of kid." . . ' ' |
views contrastrquite strikingly with those of the other . .
-tend eachers. Nine of those eould recommend or strongly recommend
theztexthooﬁ& the tenth was no£ sure, needing "égother year to
decide," but repdrted that the pextbook might be for the below-
average student. On almoot every general'question'of opinion, 'this‘
83% mejor{%y aImost unanrpously diffé;s with the tywo who did not
- fike the textbook. Items 1-3, 19-20, 25-29, 36, and 47-49 demon-.
strate the b%ggest—differences. This is not to imply that the

split ﬂ%;complete or that those. ten in the majority are unanimously

-

~

in agreement with -all, of the 1:velopments usedf The response
tabulation clearly shows many roblem areas. What is striking is
the similarlty of the split between the faporable qﬁd unfavorable

“. teachers whether they were in. the formal study or not. " .
Q N s . 1 . '
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Reading level evaluation

A reading level comparison of the experimental te-:tbook with
two other widely-used fi;st-yéar algebra textbooks was conducted
.by Dr. Gerald Kulm ofrfurdue University. The textbéokg used for

‘comparison were Holé Algebra 1 (HolE Rinehart and Winston, 1974)

and Algebra Structure and Mgthod, Book 1 (Houghton—Mifflin 1976)
7
Four readability measures were employed to rank 20 comparable

passages from each of the three textbooks. Thes® measures included
two readabilicty formﬁlas, teacher's judgment, and an ;;fqrmation-
content-levei fqrﬁﬁla.‘ The passages included 15 from the expoéitioﬁ
and 5 from pfbblem seﬁs. Table 21 presents the meanSpfor each text-
book on the f“ur feadability @easures. 'The experimental materials
-ranked between tﬁe'%ther two textbooks on three of the four read- :
~abilfty measures used and ranked most difficult on the fourth
measure.. On the basis qf ?ig ana}ysis,'Kul@(concluded'tQat the
éxperimgntal matérialsraré wripten at a sgitable level for first-
year algebra students whenfcoégared.with these'tVO-widélyfused

tektbooks. His complete analysis is included in the Appendix G.

,  TABLE 21
MEAN READABILITY SCORES
) -

.
[ I P

: Kane . Kulm _ Teacher Info
- ’ N formula¥® formula* judgment levels*
Grand Mean I 31.14 18.39 = 4.07 0.116
Interval : 3.00 2.00 *0.75 o 0.050
Algebra Through | / .
Applications 3132 ) 19.76 3.85 M990 .
Holt Algebra 32.23 .~ 17.5b 4.52 - . .1365
Houghton-Mifflin 29.37 17.91 '3.84 .0915
== ' — — ,
*formulas, given in p{édix F L ‘ A
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Student evaluations - -

On the Spring Opinion Survey, five items (5, 12, 20, é3, and
245'dea1t specifically with student ppinions:concerning their
algebra textbook. As discussed earlier (seé "Attit}lde Data''
on.all.ﬁive items there was a significant différenceiin favor of

- the expégimental group. Overall, the expérimental group found
their textbook more interesting and readable and the explanations
. ore useful than those students using a standard algebra textbook.
The experimental group alﬁo indicated that they read explanations

in their textbook significantly more often than the control group.

Mastery learning materials ’

During the second and finél.year of the development of the .

« experimenpal material, a workbook was\gfeated. Using a qﬁasii

. mastery learning strategy, ‘ the war%book was designed to give
attention to the developmgnt'of sk%lls. At thg.endﬂof the second
‘year and the beé%ﬁhﬁgg of the formal evaluation, the workbook was .
still in firgt draft. Extensive rgvisions and élaﬁoratﬁpns‘were,,
needed. .Thé author'; agtentions were necessarily focused on the

" final revisions of the experimental textbook. Hencé the workbéokb\\\\

was. not avallable for testing with, gﬁe experimental textbook One

copy .of the first draft of the workbook was sent to gach expeti- I

mental teacher to use for suﬁglemeﬁtaty-p}oblems ot for test items.
Both the developer\izg,the teéoﬁ?rs noted that the materials wefe_

_not in an easy- to'use for&at ‘Howéver on the Textbook. Evalu;tio

Fo tem 4&) almost 1 of the experlmengal teachers 1nd1cated

_that they uwsed it rngew prgklems test prcblems Individ~ T
al teachers Lndlcated that it was .very helpful and thqt coples for

1]

él st:?dent "would have been a valuable addition.
ERIC -

)
¢
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V. DISCUSSION AND RECOMMENDATIONS

Discussion . : ¢

The study evaluated the effectiveness of the Algebra Through

Applications materials as compared with traditiona) first-year,

algebra materials. Effectiveness was Uefined to encompass student -

achievement on traditional objectives, student achievenent on

experrﬂental objegtives, transfer by students_to consuger problems,

 student attitude textbook readability, and teacher judgment of tHe

materials. Ejight specific questions concerning the materials were

addressed by t;R\evaluatio . ‘ ’ . i

1. To what erient do studenks who study these materials under-
stand the concepts oonaidered.sSgndard in first-year algebra .
a8 compared to other first-year al%ebra studenteg?

~%

.

The ETS Cooperative Algebra Test was used as a measurge “of , o

£

achievement on dtandard first-year algebra concept7/ ﬂith this
instrument, the students in the standard first-year algebra classes
performed better than students in the experimental claases InT?
of the 17 schoois,'the control group scorgd significantly higher

on the Spring ETS Test. . In the remaining 9 schools there were no

I

significant differences.

-0n"24 of the 40 items in tHe ETS Test, the peqformance of the

experimental group was comparable to that of the control group.
Howeyér, on 16 of the 40 items, the control 5roup performed signé,.fa

icantly better These items asse3sed suchstopics as integer arith-
/ - . —... - ‘ .

metlc,,evaluatlon‘of exponential expressions, multiplication of

N S

() ) &

€ [ ¢
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algebraic. expressions and simple noncmlal facto né. While some
of‘the'traditional algebra skills were deliberately omitted'in the
experimental materials\ thes® were not. Thus' there is an appar- -

ént weakness in the expe ental materials in the area afhthe

developmet of traditional algebraic skills Yet the two groups

were comparable on items for translating algebraic expresslons and

solving linear equations. The experimental materials, hqwever,
place more emphasis on the development of these topics. The

| ] -

results do not reflect ‘these differences in emphasis. The absence
A -

of indivmdual mastery learning‘materials (wnrkbookg) the bregipy-

of the skilkkexereise sets, and the lack af exewrcises in the chap- .

ter reviews M the experimental textbook might account for the -

apparent weakness in ski#& dEVelopment

¢ o

2. To what Mrtent do gtudants who study these materials under-

\ N . . K . » . «*
stand the concepts eonsndd%ed unique to these materials?

-~

The First Year Algebra Test was:developed as a measure of . .-’

__dchievement on co:rﬂfts,unique to the experimental.materials or

on concepts common! to both yet not measured by the ETS Test.
Using’fhls instrument, the, students using the experimentarﬂiétér-
ials performed better than students in standard first-year -algebra

classes. In 8 of the 17 schools the experimental group scored

K

signifjcantly higher on the first-Yeaflélgebra Test. In‘tﬁe

A

remaining 9 schools,_there were ho significant differencgs.
Only 12 of the 33 items on the First Year hlgebra Test meas-
ured copcepts unique to the experimental materials. . The experimen-~

tal group pérfermed significantlx betteifon Q of these items¥

- including all questionS~dealing with relative frequenty and proba-

.
/ T
Y ’ !



bility and on questions'dealing with the metric system,. models for
\‘multiplication, rate of change as slope, percentaée deorease, and
_compouno interest. Many teacners in their first’time through the
'experimental materials.either‘did not get to the later chapters
(particularly the one on prob bility) or skipped some of‘the topics
unique to the materials. Consequently, the performance of the
experimegtal group on topig¢s unique to these materials speaks well
" of the integration of". probability and applications throughout ‘the

experimental textbook.

-

-

OveraLl in 6 of ghe 8 schools in which the experimental
group rformed significantly better than the control group on the
'First\Year-Algebra Test, there was simultaneously no significant

' difference between the two groups or their performance an ‘the ETS
' '

Test is would indicate that the experimental materials can be
'used successfully in a variety of schools situations, cogparing
fauorably;with the traditional firgt-year algebra materials.

| , I
3. To what exztent do these materfials help in gsolving applied

problems from real-life situations?

The Consumer Test data indicate that both groups improved in
their applied problem-solving skills in the course of the year.
This may be a function of either maturation ordfirst4year algebra.
The experimental gTOUpR showed somewhat more improvement than the

centrol group particularly on topics explicitly covered in the

i

materials. Whether this advantage will be maintained over time’

‘1s unknowst. The study provides evidence that consumer problem-

\

$olving skills wowld be ‘improved with wider attention to real-life
° . : , 4
applications throughout the school mathematics cirriculum. If
J ' : . L ‘
~, consumer problem*solving skills are a primary objective of instruc-
- 13 ~ ) -, n\
. .

.. ” ‘ ' 1ty
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tiontithen such SQiils gﬁopld be explicitly taught.

4. Is the reading level of the materials comparable with other

“n

~

First-year algebra materi&ls? C

et
, o sl N
Three sources of information on tse readability were tapped:

teachers, students,‘and an independent reading evaluator. The
three were‘ﬁot in coﬁ#éft in their evaluation of the expégiggnpal
materials. Throughout the year, the readability of the expéri-
mentalftextbook (both the amount and the lé;el of Hifficuity).wés
called into quesﬁion-?y some of the teachers using the materials.
But on the Spring Opinioﬁ'Survey, the experimental students indi--
cated that they found the explanations in their textbook helpful,

. their textbook more fhtereéting than m&st, and the materials read-
| ”ﬁ\able In fact, théré were significant differences favorinf the -
experimental treatment on all ‘items on the Spring Opinion Survey
dealing with éhe textbook In support o the students' Qpinion,_.'.'*
the reading evaluator, using four evaluation techniques fo&nd-
the materials comparab1§ to two other widely %ged algebra text-.
books. A ? | - .i | \

* There are several possxble explanatLOns for the discreepancies

noted above. . The typed copy and unpolished format of the experi-

[ .
»

mengal materials tend to give an impression of more and difficult

reading. Also, most tradltlonal materials include moxe nuFerical
: examﬁles and skill exercises, The data indicate that the readlng
level of uhe experimental materials is comparable w1th other first-
- year algebra materials. Commercial publicatiog}and the extension
of the skill@exerclses might give the materiais a more*QfaditiOnal

algebra textbook(forﬁat as well as_strike a more acceptable balance

| Ja . 7
. " ' 3 A ol *
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between readingkana\other activities However, there is no indi-
"gation that the reading should be reduced or simplified. |

A ‘

5. To what extent do the maste¥ry (iiﬁiij¢ materials help in

improving gkille? '

The mastery learning materials (or workbook) were still in
the deve%ppmental stage'and unavailable for the formal evaluation.
Preliminary studies by the developer of the experimental materials,
indicate& that more attentign to algebraic skill development was |
needed in the materials‘and that the addition of the ma§teryxm
| ﬁ.leaming materidls appeared to be addressing that need. " The pre-
| sent study substantiated this need What influence the'easy

availability of accompanying mastery materials might have had on

student achieVement is uhknown. Evidence from the development j e
g . . - :
phase strongly suggests that student achievement would have bee \
improwved. . - o -
. ' -

6. What are the difficulqjaa,.if any, of implementing these

materials into the school curriculum?

-

present study .sought to assess the implementability of

xperimental materials indirectly. _Such an. approach proved

“naive. The logistic of the evaluation interfered with many. of

the)usual steps in the adoption and impiementation of a new text-
book. For example, teachers chosen to partioipate in théHQEEdy
had, at best, oniy limited information about-the experimental

.{' materials. Sino; matetials were not yet available when commie~

ments to'participate were\§olicited, teachers did not have an %

* opporgunity to review the materi?ls.- To avoid bias in the evalu-
. ‘ ' : ] .8 ,

(- v | . o
'g«‘ /‘ " . pe
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ation, q.noninterventlon policyﬂj}s adopted. In-service was not

-

prov1ded The developef of the materials- did pot v1sit partici-

\

pating schools. ‘The two evaluators tried to maintaih a neutral
. R (
rather than advocate position. Furthermore, rather than school

adoption, the experimental teacher was chosen at random Eh; isola-
. ¢ . 4 . : .
ted without the usual colleague-suppert system. Hence, in the

‘ - . «
attempt to obtain an unbiased assessment . of the experimeﬁtal mate-
oo |

rials, a realistic a%sh%sment of their implementability was

unobtainable.

Although the study-did not provide a reasonmable assessment

3

of the ease or difficulty of impIlementing these materials, some
. PR

"informal observations can be made. The test data,indicate that

even without a reasonable preview or adequate preparation and

- support, the experlmenta materials can be use effectively in !

-

many situations. On th Textbook Evaluation Form, only 2 of the

15 reporting teachers dicated that they had any trouble witg
- .o s

,the/hathematics or the a lications in the materials. 1In the

beginning, 5 indicated that they felt that they might. Although

- o
the mathematics does not seem to provide an impediment to imple-

N

ﬁentation other factors might. s The divergence of the experimental

materials from the typlcal first-year algebra syllabus may pose a

problem fga.the use of these méterials by tradltional teachers.
-

" without appropriate in-service. Furthermore, this variance gives

rise .to concerns over student performance in subsequent mathematics

courses, particularly secohd-year algebra. ‘dhife the scope of

the present study pgohibited.a systemétic studylof this issue,

.o ‘ X - -

evidence from.the developmental phase (in which the materials were

~ “

used in the same school fo; three years) does not substantiate a

Yo ' - ;

Q:'
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cause for céﬁéern. There i§ no evidence to suggest that-the maté-;'
rials are lnapproprlate for students plannlng to take second-year
ﬂx‘algebra. The lack of adequate drill exercise or available supple-
mental exercises is another factor that may pose a problem for the
use of the materials by the sympathetic taacher . |
In addition to the six questions specificelly listed in the Lf
;;;Ehpl propogil by the projecm.QLrector, the stﬁsy also addresged.ﬁ
two additional guestions. - ;’?;“... 1:}'

» 1 fooa
L , . .
7. To‘yhat extent are student attitudes about the enjoyment
and usefulness of mathematice effected through an applti g

cations &pproach to first-year adebr&? ) " .
- 77
On‘the Fall Opinion §§f§ey, there was an overall lack of
'SLgniflcant differences between the two groups with respect to
lthg}r attitudes about the enJoyment or usefulness of mathematics.
A general decline in attitude for both groups from Fall to Spring
waé'obsérved. For the 7 items on which both groups'registered_a‘
'significant«decline, 6 were-améng thé\7 items wh@ch were modifiedA
to.read "algeb;a:ﬁn place of "méthemgt:ics.".' The apparent change
~‘J>\ iﬁ attitude might be due to this rest;icgiﬁnf*"Perhaps algebra is |
| . viewed as less helﬁful, necessary\and important in everyday life;
less interesting'and more S olic; and hagder to learn than mathe-
matics in general. Héyever, thesnon-modified item on whicH both
groups showed a decling addressi;\\he Usefulness of mathematics in
solving everyday probl;;>.- t would seem that'the study of alge-
bra, wﬁetﬁﬁ% through an pﬁ{i;ations approdch or not, qoes not

J . -
enhance students' ﬁiew.of the value of maghematics for the real

| . ha v . . . )
world. - 7 ) . . _
. | : ol
Q | | y v ‘: ‘ < | f
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The significant diffelrence’ between the‘two“groups on indivi-
dual items lends support to the aréument that .the integration of
word problems into each lesson is more effiifive thanctheir isola-
tion in separate lessons, or, in some tekxtbo ks, s;zgrate chaptets.

oug‘o “ -

problems rather than the application of algebra gg;problemd’makes
B

.,working these proﬁ@ems.more enjoyable. o N

A

The data also suggest that the devel_pment f the

8. To what extent are these materials designed for the

aperage fipst—year.algehga student? . .“

< > T |
_ The achievement of the ' aver?ge students' was comparable to
.

1 that.o the ‘total group "Studéents in the ontrol group did better

{\a‘. - on the test a?% items ch emphaSized traditional algebra con- ‘
. 4 |

s, while students in the ‘experimental group did " ,#f

cepts and ski

.better on the. test and items covering topics emphasized by. then .
¢ o “\;,Ah

_'&i.;-'-‘

experimental maéerials Nine "of the 15 reporting teachsrs

/..

cated that they thought the materials appropriate for the

first-year algebra student.
/

Limited data were obtaﬁped on the material's appropriateness ,

€4 -

for the 1owestaability algebra student One. inner oity senior f"fﬁ

high school teacher found the materials inappropriate for the low~

est~-ability students due to the emphasis on.seading However, 2

- experimental teachers thoughghthe material appropriate for below-
_avera%e students. yOverall,’ Significantly fewer studeats dropped
out of the experimental treatment than the control treatment. ,
Va This could be interpreted as indicating that the‘experimental A
| materialslgie more.successful than traditional materials with.
marginal students. It would seem that these materials are suit-
(.

- . (} .
‘. | L (W V) » _~ - - : u
{ .




able for average students ahd that

lowest -ability student should be evalul¥ted further,

»

The Algehra Through Applications ma erials offer a unique ST'

fepproachﬁ}o first—year a@gebre the fie evaluation of the mate-
) rials indiceted that they-can be used e fectively in a veriety of ,

e

~school settings These'materials are sponsive to the criticism

of school mgyhematics as irrelevant to the real world As such
they represent a serious departure from the traditional first-

£

year algebra course with.its emphas}s ‘ort skill development. As a

“"}[ prototype of an epplicetions approach’ to first- year slgebra the
o materials can be used by those who are fsmilisr with }hem’end

share their poiq‘#of(view They alfo stand es a sdd&ce of rele-

- vent epplications for the traditional first-yeer elgebra course |

. and as a point of departure_for the development of .a more tradi-

L Y
4

tional eourse with an applications orientation: . ” ‘ _ (*ﬁ

- Q‘ , . 3 . .‘ . A . . » f
o Yy Limitations

. :z Although schools and teachérs,K were selected from volunteers, | .
. T o

. ever, neither the.selection of participating schoolfjnor teechers

e was exercised to assqf;.that those schools selected were rea-

sonably representative of a wariety of the" nation 8 sthoois How-\

‘Ne" within schools was random.- Yet, randém assignments orx teedhers | L

‘"and,ﬁinsofar.ae-ggssible, students to treatments within schoolsm
‘\\ﬁg were‘m;}ef Hence extrapolation beyond'the present study should,,ﬂq
be made w1th caution : . "

. . o

Many participating teachers endeavored to{present the experi-

£

mentalsmaterials in a manner consistent with the material S 1ntent
I '

However, uncertainty in using materials for ‘the firscj time cot.ﬁ.d - h

(}(!

' 4 P o -

-
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'have‘limited their'effectivehess Particularly, ‘some of the topics"

‘: unique to or heavily emphasized in the- experimental materials (i.e.,

| probability, models of operations, and some applications) were '
inadvertantly omitted_or never reached. _ .

K Other partiéipéting teachers‘ unable to reconciledthe experi-
mental approach with the ‘traditional approacg presented instead
a traditional algebra courif/nsing materials not ‘designed’ for that

. purpose The absence of any in-dervice during ‘the year or avail-
‘able coordinators compounded this situation The ertent‘and effect -
of unsympathetic teachers could not’ be quantifiedll However,
interpretation of the findings should be madelcognizant of the

N ‘ ks
impact of teacher attitude on the effectiveness of curriculum

/P\—;i materiallﬁp

duration of the studf was only one _year. Hence, compari-

sons were made between the first year of teaching from new_ mate-

‘rials and the teaching of familiar materials for which‘;ppic to

" be stressed time tab es, and worksheets have already been devel-
oped. Also, the comparative achievement of the experimental g up
in subsequent mathematics courses could not.be investigated;, i?/

The onejyéar duration of the project did not“allow for exten-
Y

- .
o . sive pilot-testing and validation of the project-developed tests.
However, care'was'exercised in their develoﬁment and limited-pilot-
' .testing conducted ' \\ .
| Testing in the schools could not be 'monitored by ‘the project.
staff All teSts.were'administered‘by partic1pating teachers
following directions and schedules .provided.by the prqject‘staff
Subsequent reports were filed by the teachers ;- No spec1f1c prob-

e
&;ms were identified." However it is récognized that the testing

v . - . )
Q ’ ' ' . _ gy & .
B ‘ * ‘ » ' R ‘1 ' ‘ *
L ) [ s
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-

. . . . . :
situations were not uniform across schools. Some teachers counted

I ]

" the post tesat score as part of the student's grade; othérs did

-ﬁot. Since the proJect did not have the prerogative of establlsh—

' ing.gradlng pollc1es, only consistency within schools was requested.
Conséquentiy, the use of student test data’'as a measure offa¢hieve-_

\
ment is subJect to these limitations.

- Finalry, it is recognlzed that the assumptions of the statis-'

2

/

rticél modefs utilized in the analysis of the data could not always

be completelyiverified. )

[y

Recommendations - : ) '

- .
N . . ~

Concerning the materials

»

, The evaluétion of the Algébra Through Appliéatipns materials
pfovided dséful feedback on the materials, ranging from identifi-

catiow of typographical errors to suggestions for'reofganization.
i
Most of the suggestiens coming from teachers using the materials

»

were speciflc to a partlcular iesson and will not be made here.

Sln;e ‘the evaluation indicated that the materials can be used’

successfully in a variety of situations, publications with minor

editorial revisions would make the paterials readily available

. . ¢
. L]

. - !
for immediate use. '

-

-

.Should more substantial revisions be undertaken at a later

4

‘date, its objective should be to make the materials easily usable,

without special preparations, by teachers who share the orienta-
‘ ‘ v ‘ ) )
tion to first-year algebra they present. In addition to the sug-

P

gestions from individgal teachers for the improvement og particular
lessons or topies, the followiﬁg#;;commendations for future revi-

sions are made: | | :
! . . ‘ ’ VR
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a) Additional exercises aimed at the development of -/
algebraic skilds.are needed. This need nlight be
p

met with the -extension’'of.the existing exercise’
- - . . ‘ .

sets to include more rputine'manipulative'problems,
or by the inclusion of mastefy materials either in |
the text or in any 3ccompanyiﬁg workbook. ﬁbre
‘examples in the exposition mighg also prove ‘helpful.
'Ab) Review'exerdiség should be added to the chﬁpter
‘reviews as ﬁell as sample chapter test items in the

Notes to the Teacher. -

¢) In terms bf format, a revised edition should include.
colorfui illustrations, aa index, and lessou*titleg
which reflect both the algebraic and applications
: content of the lesson. |
The evaluation also prodgce& sugéestiéné concerning the
develoﬁment of a'mofé traditional fifst-yéar alggbra coufse which
retains tﬁe philosophy and applications orientation of the present.
materials. éhbuld further development work be undertaken with &Pe‘
present materials, the fofiowing’rgcommendatioﬁs'ére'made, in | b

addition to those listed above:

. a) _Although the deveiopment of mgdels for operatiomns
T is central ®o the development of the materials, the
. - emphasis, particularly in the early chapters, should
be reconsidered with the view toward simplification
or consolidation.
b) In order to assure and facilitate the coverage of

topics important to the objectives and-developmgnt‘

of the materials ({.e., probability, models, etc.),

{
\)‘ . . ']-/
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i

| | . 3}‘
a %eorganization of rthe materials should be\considf
~ered. In particular, a reorganization.of the mate-
rials placing quadratics earlier in the‘develquent .
might encourage the covergée rathef th&n the omission’ °
of some of the gop#cs uniqge to the applications -
~ approach. |
o c) Whi;; there was gome criticism of exercises devoted
to the understanding of the lessdﬁ expositions,
"Questiéﬁé_covering the'feading," such-exercises
, should be"reégined. However, their igpegr;tign'into
a s%néze éxercise'set.for.eaéh'leis;n should be con--
: sidéreq. .

d) Eurther'deveLopmentai work might best be conducted

b& a team. of authors, including experienced-class-

. | . | . \
‘room algebra teachers. '
] . . N
- . L ¥
) , o .
Concerning implementation _ : : .\

/

' The field evaluation indicates that under sy@pathétic cig-
cumstances, the materials can be used effeétively. Schools qf'
teachers considering their hpe should first,feview éhe_ﬂaterials“
to determine if the materials reflect their own instruétional
objeéctives. Particular,attentionxéhould be foéused on the differ-

ences, in céntent and emphasis, bétween these materials and the

traditional first-year algebra course. Schools reviewing the
: - . 4 . .

materials ghould view the objectives of their own mathematics

c:;fiEPIUm in a- content broader than that of the next course or

efisting textbooks.

The divergence of the present materials from the ysual first-

LIS



| existing problem sets with skill exXercises,. either their own or

others. ! ~ ’ |

.Y o . 85"

year gggebra course is a potential source of difficulty for tradi-
tional classroom teagaers Even teachers who agree in principle
with the philosophy of the mgterlals may have difficulty omitting

traditional topic$ in order to imiplement the new materials. =~

_Schools u81ng the materials may wish to conduct a faculty seminar

&

on the terials. An in-service program which focuses on the

role of7ihe various models of operations and those applications
central to the develcpment of the course might facilitate the
implementétion of the sgirit of the-materials. ‘In any event, &

L]

N
teachers using the materials should expect to supplement the
. Y

Codcerning evaluation ' o

-

. . . r - ¢
Fundamental to any curriculum evaluption are a number of

]

bésic'iSSues in educational research concerning a fair yet unbiased

tcsting of experimental materials. The éxperience obtajned in ,

the evaluatién of the Aléebra Through Applications materials sug-
gests recommendations concerning this issue. |

The use of volunteer teachers and the provision of coordina-.
tors, in-service or othef special supports, have been criticized
for producing an unrealistic setting for the evaluation of expeti-
mental gaterials. In the present study, teachers chosen to parti-
cipate had for the most part only limited knowledge about the
experimental materials. They réceived;no*cxternal moral or tech-
nical support in the form of in-setvice, local coordinators or.
consultants, visits by the developer, or repeated_site visits by
the evaluators. The control teachers, cn the other hand, were

ES
f

v

;,\l‘
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supported By.a;long-sténding &radition of what is and ought to be .~

Jfgj first-year algébra. Such a long-standing; even venerated, tradi-

materials. .

‘tion is.a-significant bias working against the objective evalua-

tion of pon-traditional materials in traditional (typical) class-
rooms. Likewise, extraordinary'intervention on behalf of the
experlmental materials would have produced a bias in their favor.

Such intervention would have also obstructed/;he obgectsve evalu-

ation of new materials in typical classrooms w1th typical teachers,

£

. ) * < 2 L
However, experimental controls for in-service or other suppott

¢

for the experimental teachers could have been introduced in an

~effort to quantify this bias. Such controls were not withln the

[ r

scope of the present study. Funding of the evaluation of experi-
mental materials should be at a level sufficient to provide rea-’

sonable suppbrt for the experimental teachers to assure that the
€ .
content is accurately presented in the spirit in which it wds

{ £

designed. At the same time, care should be taken to assure that
EN -

o

~—

the in-service or support provided balances, rather thgglgntw&ighs,

tradition. ,
| — .
The present study, from planning to post-testing, was con-
ducted within a l4-month period. Recognizing the difficulties
inherent in an extended evaluation, a period of three years would

have éllowed\for (1) adequéte bl?nning and test development,

(2) a follew-up study of students' achievement in sub&equent

experimental materials with teachers who have experlence w1th

~

¢

TN

T — 1.p—._,,/

* mathematics courses, and (3) a second year, of evaluatlon of t
e

)
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Concerning addltronaf fundlng

. tiomns to supplement*the traditional materials, or as a point of -

- 87

LI}

Current plans call’ for publication of the materials, Algebra
~N

“Through Applications, with minor editorial revisions. 'Once pub-

\ . . . ‘ :
lished, the materials will be available as a substitute for the

traditional first-year algebra materials, as a source of applica-

*

’departure fof‘thé.commercial development.of a more traditional .

course with an applications orientation. Since the materials &an

be used effectively in their present fordﬂeprograms to acquaint .

teachers and supervisors with the materials should be supported \

o

in order that information concerning the product gRf the First-

Year Algebra via Applications Development Project will be cqmmuni-

cated to the public. Two activitieé should be cons%sered One-~. or

two - day awareness workshops which acquaint teachers or - supervisors
with the philosophy and content of the materials‘for the'purpose of
making Judgments about their appanriateness -for their school
should be offered Such workshops, lead by the developer of the

materials or peggons trained by him, should focus on the differ-
-~ . .
ences, in cgﬁtggi\:hd emphasis, between these materials and the

.
.

| traditionals first-year algebra mfaterials. Secondly, one-week

workshops which provide appropxiate in-service training fox
teachers planning to use the materials should also be offered.
The variance of the experimental materials from the usual fir9t~
year algebra course presently threatens their acceptance among
traditional classroom teacherssw1thout an in-service program com-
parable to those previded by other experrﬁental curriculum develOp-

mental projects. Such workshops could be conducted at a central

" location by the project staff or in local school districts by.,a

,‘,Il

L3
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trained'teacher or coordimator. The workshop should proV1de a
&-—n-‘
rationale for the appllcatlons approach and an overv1ew of the

textbook. Some time should also be devoted to the modelssof
- ' \ -
~ ,operations and to those applications‘fundamental to the develop-

ment of the course.

*” '
TN In addltlon to support for dissemlnatlon act1v1t1es, support

for subsequent development work or substantial revisions, in line

o w1th the recommendatrons made earlrer, should be oonsidered W

Progress in education demands not only creative approaehes but
R N
sustained and supported efforts. > ' ‘

-
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APPENDIX A

SCHOOL AND TEACHER INFORMATION
. v ¢ -

‘iis; of Participaging Schools *

Diééributibn of Participating Schools by Geographic Regicn
and C%mmunity Size ‘_ ° v/
Information Form for Participating Schools

List of Participating Teachers .

Teacher Information Form

/) ‘ -. | ‘
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LIST OF PARTICIPATING SEHOOLS

. Bay Senior High School

Panama City, Florida

’
" ..

Elizabeth City Junior High
Ellzabeth City, North Carolina

]

L% , . ‘
'Mill High School .
ill, South Carolina

£

. High School
* Michigan

. ‘

Harﬁer gh Scibol
Chicago, Illinois

John Ad High School - a
Ozone Pank, New York

Los Alamo§ High School
Los Alamog, New Mexico

o |
Marcus Whijtman Junior High

Port Orcthd, Washington

McLean ngh School
McLean, Vlgqinla

RIS

[N -
-

Northwest Whitfield High School
Tunnel Hill, Georgia ,

Okemos High School

Okemos, Michig </\
Olney High School 5\

Philadelphia, Pennsylvania .

K | |
Owen J. Roberts High'Séhool

‘Pottstown, Pennsylvania

Sequoia High School
Redwood City, Califormia

South Midmi Senior High School
Miami, Florida .

South Shore High School
Brooklyn, New York

Walter Reed Junior High School

North Hollywood, California

Walton High School
Marietta, Georgia

-/ .

‘Wasson Senlor High .School -

Colorado Springs, Colarado

%w

H

il

= ¥
H : -

|

]

[
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. " N . N b N . by - . ., " :
LY _ o DISTRIBUTION OF PARTICIPATING SCHOOLS BY
o ’ GEOGRAPHIC REQION AND- COMMUNITY SIZE
T B S T COmmunity Size &
Rggioh‘ | Urban (tat31‘8).,\\5uburban (total 6) mal xowu1rural (total 6)
Northeast John-Adams HS . |.Owen-J. Roberts HS.| . - DI R -
otdl 4Y||-Ozone Park, NY Pottstown, PA : ‘ . '
~ ' (Philadelphia) '~ - A
Olne HS ~ ‘ : - o \
- ‘Philadelphla Pa | ) ) Ce |
. ' ' : . R
. South Shore HS | 1) R
| ' Brooklyn, NY . . e W
A + .
Southeast|| South Miami HS ‘| McLean HS Bay HS

LY

" McLean, VA Panama City FL ;
(Washington,”D.C.)
e ‘ : Elizabeth City JH

~(total 7)|| Miami, FL°

~ Walton HS b Elizabeth City, WC
Marietta, GA
(Atlanta) © = Fort Mill HS
\ : - | Fort Mill, SC
3 ' : - N.W. Whitfield HS
) : L ' b Tunnel Hill, GA
ol LN . . .
‘Central -|| Fritsche JH Fraser HS . g
(total 4) Milwaukee, WI » Fraser, ML - ' . )
10 ' (Detroit) ‘ . '
. Harper , HS , - B :
Chicago, 1L * | Okemos HS
o . Okemos, MI ,
. \ (Lansing)
West Walter Reed JH Sequoia HS ‘§ Los Alamos HS
¢total 5) N. Hollywood, CA | Redwood City, CA Los Alamos, NM
: ‘ . (San Francisca)
Wasson HS : ¢ Marcus Whitman JH

Colorado Sps., CO ' : Port Orchard, WA

¥ N

.o B A
f &
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. . INFORMATION FORM FOR-PARTICIPATING SCHooLs APPENDIX A3
. . . . - . ) I .
- . ¥ L.
. Evaluation Study of .Algebra Through Applicatdons. ﬂ94
» . . e ¢ - . , . . .
1. Name of participating school:, - . _
~ . - > i . ) 4 -
< " Address of scheol: R ' ) T
. \ : ‘ - . . . . ‘N ) ) \ | . : 7 ' ' [}
' S : R : LT = \ K -
- .o ~ Phone at school: -AC- .
. 2. Your name or name of primary conQa%f: L
. R ¢ . ‘ N
- Business ‘address:___. ] .
'Busines$ phone : R ~
., .. Summer or home address; o |
Summer or home phone
. 3. Participating Teachers (total of 2)
:7 t . . ° .
] a) Teacher-A_ . A b) Teacher B . ’
) . . ’ . \
Hame: ' ' Name : .- . 7
) b ' V . N . \*J ‘
Summer address: . Summer address: ' .
\ ‘ preee,

© Summer phone: ' _ Summeg, phone:

"4. Partlcipating Classes (total of '4)

a) Expected enrollment in each class (be as specific as possible)

Teacner A: class. i - class 2
class 1 ' class 2

Teacner 3: class

o) Dbescripe tne students in the four partlicigating cLas3es
in terms »f theiy mathematical® achlevement %/»r abillty
! iavels.

N | o
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INFORMATTON FORM (con't) o i o
7
,controL CldSaéS°

¢

partici
pubki
admigi

ests given and the (tentative) d
ion df the tests. ¢

4

B . .
N
)l‘l s, . : -
- '..
.

H .

7. Address tc which the eXperimentélstextbooks

# : — :

ge 2
page 95

t - .c) What textbook and special materials wilg Tbe used with-the

. T b S
5. School Calendar . A S J:.‘ S
/ 4 . . ‘ ) . . . - '
a) DQate of 1st full 8ay of c¢lads in the fall: ' . R
* b) Date af lagﬁ full day of class #n the éprfn .
s . ‘\g
¢) If the school normally has a final exam per od in*the A
spring, - -give .thg (tentative)dates and scheiule fgrrit.”ﬁ '
. 4 ‘" ‘-. .
. ™~ “gﬁ e T I
. | ‘ ‘ P
6. Testing Program Describe the school's testing ., program
.that would normally involve the students in the four

ng classes. Give the name .and form %f any.

ates for the Afy'

aré to be shipped:

¢ ‘ ﬁ

PieAase complete and return %o: Dr. Jane 0. Swafford; Department
o f Mathamatkc>: Neorthern Micnlgan University: Marquette, ML 49884

..

“. et
- .

THANK YDU
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= John Adams HS
Los Alamos HS

y McLean HS

N.W. Whitfield HS
Okgmos HS

Olney HS

Owen J. Roberts HS
Sequoia HS .

South Miami HS
South Shore HS
Walter Reed JH
Walton HS

Wasson HS

Lawrence Liane
Margaret Barrett
Edith Elliott

‘MLinda Finnell

Elaine/bowen

-

Pearl Cohgp

‘Barbara Garrett

Michael Doody '
Ruth Williams
Rachelle Ben-David
Vera Helpern
Myré Medford
Robert Zecha

“Y'Patricia Laqe

Elvira Aragon .
Robert Hayler
Geneva Trammell

[ §
‘Larry Cockroft

Helen Mintzes
Michael Mehle .
Charles Paine

.. APPENDIX A4 96.
L - é J .
, PARTIC;RATING TEACHERS

. o : .
= S ~ - p M —— — ~

' School . ‘Experimental Teacher ¥ontr6l . Teacher
Bay Highﬁﬁ- ‘ 'Judnita Bowers Sadie Williams L
Elizabeth City HS Emily Jackson Ann Nowell -~
‘Fort Mill HS - Katie Culp ' Rita Cater |
'Fraser HS | ) . Carl Vaara Susan Hill -
Frftscpe JH Joan Smith Harold Rife
Harper HS ‘Mary O'Neill Janet Gerut

Mary Alice Pennington
\\Mbrtcn Newman

Dorothy Moser
Charlyn Shepard
Robert Hiltner

N —




. e APPENDIX A5 . . 97. .
N »o '
TEACHER' INFQRMATION FORM

e <&

-Name - . School

Address to whfch p?étage refund shduld be sent: : o

' a

L ; L

Address to wh%ch results of study should be sent:

School phone number
, Home' phone number =
1. ‘age . 2. 8SeX. 3. highest degree
/ - . o
) l | ,
L; No. of courses beyond highest degree
5. Including this past year, for ~how many years have you Jgught
, , Secondary or college mathematies?
) 6. Including this past year, for how many years have ydu taught
r first year algebi? ‘
! 7. Have you ever had a mathematics course in which the follow-
ing toplcs were studied? (Answer. each choigce with "Yes" or _
"NO . " )
a) probabilicy ' f) sampling
b) mean, mode, median _ g) mathematical applica-
N . tlions
c) mean absqlute deviation ' :
d) standard deviation B o ¢

e) chil square

. (MORE)

] SRS




: ¢ 98 . 2
R ) :

. / . | Lo .
8. At wha? hodr of the day ‘)es each of the two classes in the
study meet? . - ~ and .

»
¢

‘9. How long is eachﬁégriod per day in minutes?

10. At whatggradé ie el are the students 1n the- study (8th, 9th, |
¥ has” . F

10th, ‘mixed)? .
(For each mixed class, speeify the number at each grade level.)

‘ . / . . f *

11. (Control Teachers only) List téxt and other materials you
plan to use with these classes and describe bdriefly your
teaching method or methods. For the latter indicate the

[ proportion of class time usually devoted to the various

methods 'y

’

Please complete and return immediately in the enclosed stamped
envelope to Dr. Jane O. Swafford, Assoclate Professor, Depart-
ment of Mathematics, Northern Michigan University, Marquette,

, Michigan #49855. -

Las




APPENDIX B ‘
 TESTS

Bl - First Year Algebra Test .

B2 ° Item Content Classification for ETS Test and First Year’:
Algebra Test ) _

B3 - Item.by.bbjective Classification for.First'Year Algébra Test §
B4  Fall Consumer Test o

,- B5 Spring Consumer Test: Form A
B6  Spring Consumer Test: Form B
B7 Consensus Objectives in Consumer Applications of Mathematics 'C&\
B8 Item by Objéctive Classification for Consumer Test
B9 Fall Opinion Su:véy
B10 Spring Opinion Survey .
'B1l Item by Attitude Dimégggkn Classification for .Opinion Survey

. B12 ‘Algebra I ngstionnaire

™
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JC' Y+ vy
‘p 1

" E None of the above. .

If x is randomly selected from

{o0,1,2,3,45,6,7,8,9Y,

the probability that x 1is gregter
than 5 is .

A .20
B .30_
c .333
D .40
E .50 {

A restaurant offers 3 salads,

S main dishes and 4 desserts on

its menu. How many different meals
can be ordered which have a salad,

" a main dish, and a dessert ?

A3

B 12

cC 15 ’
D 20

E

. 60

fa

84

PLEASE TURN OVER

fig

-,;n::rbusb

' mcnuﬁb
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APPENDIX BL . [
. \ " 100
. " FIRST YEAR ALGEBRA TEST g , ©
- . . \ ? . . .
Directions: Do not begin until you are told to do so. ,
Each question has only one correct response. Cross out the cdorresponding
. Jletter on your answer sheet. Po not write on this test.
1 . . F , o
1. x‘: Tx = - 5., Whén 4x - 7 = 9x + 17, then é = -
oo » ' :
’ A. -71{ -t A -24 -
B -6x ( 5¥
c =7 : "
D -6 T B <24
E None of the above. 13
. { -
2. «What quantity is one-half of y ? c 10
A ~§~ ‘ _
‘ -D 2.

- E .Nome of the above.

The average weight of freshman girl:
is closest to

50 kg ' v
20 kg > :
500 kg
200 kg
100 kg

~‘If x, = é and x, = -5, then Zx} -3
7
S T
4“.,_ , F o L
-7 " .
None of the above.

What is the relative frequency of - ar

event which occurs n times in

1000 tries ? | AN
A 1000 +n
+ B 1000 = n
n .
1000 4
D 1000 ‘
L ¢ |

. E 10000 |
)



ALGEBRA TEST - PAGE 2 - A ; ' . o, : .
- t‘\‘ . - ) 101 , b

9. 2 +3 -2 -6< k I : * 14. The solutioms to 3x2 +9x 4+ 5 =0
" e ot ' . are .
A 52 [/ , . ,
B 28° ] ‘ A 9+ \141 | ‘
. c 16 <' ' 6 . R
‘ D '8 ‘ / :
- , B -~9'+ V141 )
E - None of the above. A ‘ RO . - .
1 o . o ’
10. 50 5 L : Cc =9 + +2¥
. ~— + € 6 )
A 5V ‘ | L D 9% 21
‘3 B zﬁ . :. ) 6 ‘ . ,.‘ ,t[,'
u . ‘ : A
6 2V25 ~ E  Nome of the.abgji/"‘\\ :
D 25V2 ' 2 '
E 25 . - : 15. A coat regularly sold for C dollars
- _ is now advertised on sale at 30% off.

11. Suppose two normal fair dite were tossed. The sale price Of.thé coat 18

What is the probability 'that both dice

; A C-.30
? - -
showas>? . : L B° C - .30C
A 1/5. \ ! , C C+ .30C
\ . D .30C
B 1/8 ' E N f the aBdve
¢ 1/10 ' oge o .
g’ i;gg ‘ ' 16.. The -expression 50x3 * 50x% + 50
. . : = -simplifies to .
12, T&i cﬁange in a stock is 1§i one day and A %SOxé |
A the ne;t day. In th? two days, the B 250x5
h ‘ ‘ .
net change is \ C 50x0
A -1 . - - D 125000x’
B 7 A E - None of the above. -
; 8 : _
. 17. The line with y-~intercept 2 and
c 1L ‘ ' ' " slope 3 has equation .
. 8 - | J ' ) -
f D A A x=2y +3
8 B x =3y +2
. C y=2x+3
E None of the above. D y=3x + 2
. E she of the above.

13. If you have 1000 dollars.and spend b dollars

a week, then how many dollars do you have . 18. -Whemix = 2, then |x - 5‘ -
left after t weeks ? T
. A 3

A 1000b - ¢ > B -3

B t(1000 - b) c 7 E,

C 1000 - tb D -7 '

D (1000 - t)b E 9

E° bt - 1000 {\ :
. e . o~ )

- * 'PLEASE GO TO THE NEXT PAGE

¥

l-; .




ALGEBRA.TEST - PAGE 3

19. Assume your team is expected to beat
\ another team 2/3 of the time. If the
teams play. 3 times during the season, -
- what is the probability your team will
‘win all 3 games ?

Mmoo Ow>

20. . 1f -3x > 13, then

hJ

‘A x f>.~ 3

13
B -3
P
C x > - 13 -
3 -
13
D X. - ==
IR
E x 216

21. 1If you invest $100 at 6% yaarly interest

for 5 vears, :then how many dollars will

you have at the end of that time ?

A 100(1.30)

B ,100(.06)°

c  (106)°

D 100(1.06)° )
E 100 + 5(.06)(100)

22.l For hat values of x is the statement
(5 - x)(x + 3) =0 true ?

A x =0

B x=3o0r x = -5

C x=-3%rx=5

D x=-30rx=-5 .
E None of the above. '

/1037
. A

23. Two towns use water at the same rat-
per person., Town S, with %30 peopl:
uses x gallogs per day. Town T, wic
690 people, uses y gallons, per day.
Which is true ? ‘ ,

.._x__. ™ 9_3_('—). ‘
A 690 y
B x . .y
30 © 690
C 'x _«y ot s
690 430

D x+y= 1120
E .430x + 690y = 1120

24. (3r - 43)2

A 3l - 452
B 9r® - 1682 '
.2 . ) €
C 9r —- 12rs + lé6s
D 9r2 - 24rs + l6s?
E ° None of the above.

25. When x { y and 2z is negative, which
~of the following is true ?

A x+z>y

B x+zD>y+2
C x-~zD>y-2z2 -
D .
E

~
XZ D yZ . '
1

1

J
.

26. -Suppose b boys receive x dollars
apiece and g girls receive x dollare
apiece. Together the bofs and girl
have received

A bxgx dollars

B bgx dollars

C xpg'dollars

D xP% dollars : \
E bx + gx dollars

PLEASE TURN OVER

. | , .
) ~ Jg”/;fl j;; .
: w



ALGEBRA TEST -~

PAGE 4 __—"

»
-

. . 103

S )
‘27. Ms. Smith drove n miles to town. Then she 31. 1000 centimeters is the same as
drove 2.8 miles on business in town. Then 4 1. "

she drove home. #Her total mileage was 11.3 A T‘ meter .
miles. Which sentence best describes the { - 0 ' )
~ situation ? ' ‘ ' .B 1 mater ~
’ : ‘ G- 10 meters
A n+2.8=11.3 : D 100 meters
B 2.8+ 11.3 = 2n 3 E None of the above.
C 2.8+ 2n=11.3 ’ ., .-
D, 2.8n = 11.3" 32. A car rents for $15 plus 18 cents
’ E None of the above. per mile. If the cost in dollars
7 5 — 57 18 ¢ and the miles driven is m,
28. Order the numbers T - / and 0" then /
5 5 57 o ‘ ’
A 2 <57 ¢ 2 A m=15c + .18
7 160 B m= .18 + 15
— C ¢ = 15m+ .18 :
5 . m
. B _57..<.57 <7 ‘ D ¢ = ,18m + 15 o -
J 100
. | E None of the .above.
57 5 33 2 3 -
C 156 < 7 <97 33. x%y° o,
. 4 -2 .
. . Xy
¥ 100 7 A T3
? . ‘ XYy
E None of the above. L9
B Xy
129. 1In 1960 the U. S. population was about
v 170 million; 4in 1970 the ‘population was L 4
203 million. When you calculate the. l S
change in population per year you are '
, calculating D jxi
‘ 2
\ A a slope X -
B a y-intercept E ¥
C a factor 6
D a relative frequency X
k E a probability
30. 2x+8 =
xe 4
I X4+2 ~
2 - a
X
B X+ ) .
C X4+38 ’
|2 -
D 2x + 4 . \\\‘“"'“\\\\\\,g///‘
n L]
. E 2x + 2
f v
' LOOK:OVﬁR YOUR WORK ON THIS TEST '
| L.
Q :
ERIC - , .
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S~ APPENDIX B2
- ITEM CONTENT. CLASSIFICATION FOR ETS TEST
. AND FIRST YEAR ALGEBRA TEST (FYAT)
X — : - — :
, Content . _ Item ETS Item FYAT
Terminciogy 7
‘ ‘ s . . ] .
Combining Terms ) 13, 5, 10 1, 9, 16 { .
_ Transtation from verbal ° 2, 6, 19, 30 2, 12, 13; 15, 21,
to algebraic expres- -23, 26, 27, 32 .
sions , ‘ - -

Solution of linear equa- 1, 13, 23, 38
tions . ) ,
Substitution in alge- 4, 8, 20, 26
braic expressions and
equations

,

Solution of literal 16, 39 -
equations . ' .

Exponenté and rd>ts 9, 14, 22

Algebraic multiplication 15, 21, 25, 28

and diVlSiQn

‘ Averages R : 17
*  Systems of linear equa- . 11, 12, 31
. tions
*Graphs of llnear func- .32
tions ‘
. ~
Order and linear ine- 29, 33, 35, 40
qualities
Factoring and quadratic 18, 24, 34, 37
| equations : .
Division by zero - ~ 24
Variation 36

Relative frequency and
probability

Metric System
. Models for operations

Absolute value

10

24, 30, 33

17, 29

20, 25, 28

14, 22

ERIC ., - | o

Aruitoxt provided by Eic:
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~ ITEM BY OBJECTIVE CLASSIFICATION
R FOR FIRST YEAR ALGEBRA TEST

-

v
Y

 —

A

. Item . Objective: The student should be able.to
‘1 add or ‘SUbtrdct like terms. ) {
2, 4 ,recognize when to use multiplication ih a situation. . .
3, 11 calculate the probability. of an event when given an i‘ ;
. experiment with easily qp table random outcomes. -
5 solve linear equations of the form ax +.¢ = bx + d.
6 approximate conversion from English to metric systen.
l )
_ < 7 ' substitute into and evaluate expressions with sub-
' scripted variables. ,
8 calculate relative frequency from given data.
; 9 evaluate -an expression with knowledge‘of the order of
operations, , .. -
10 ©  use the prooerty Xy = /x/y in.simpllfying expressions.
11, 19 calculate the _probability of independent events all
- occurring, - .
- 12. distinguish direction and assign positiés or negative
*  numbers when given a situation with tWo directions.
? 13 translate situations involving constant: gain or loss*
‘ in mathematical expressions.
, 14 .k solve ax? + bx + ¢ = 0 using gquadratic formula.
15 ~ give symbolic answers to percentage inareases or
decreases, ¢
’ 16 add’ expréssions involving sums of powers of the same
variable,
’ 17 determine slope, y-intercept, or a linear equation
' given*sufficient information.
18 evaluate an'eﬁpression involving absolute value, .
20, 25 solve linear inequalities,
’ o
- 21 calculate oxrs give expression for amount accrued with

anfiual compound interest.




;:; » PPENDIX B3 -- Continued “ 106
‘ Item } ijective: The student should be able to ’
.. 22 : .. apply the Zero Pronuét Theorem;> . -
‘3;' 23 ' recognize when to ‘use division in a’ situation.
E 244 méltlply twg binomials.
26 27, translate sjtuations invdiving sums of products into
- 32 ‘ . mathematical expressrons. .
28 compare two numbers in decimal or rational form.
29 recognize rate of change in a real situation as the
‘ same as ''slope'’.
30~ aﬁply the distrlbutive property to simplifyp\ﬁgres-
a sions.
31 ' “make conversibns within the metric system.
33 | calculate powers, including power of product or
qud!ients
~ ¥ oy
.
. ] ‘ ‘
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Directions: Do’noﬁ begin until you are told to do so.

Each quesclon'has only one correct answer. Cross out the
. corresponding letter on your answer sheet. C ,

- : 4
1. Suppose it costs 20 cents per ' S. In a state lottery, there is a 1
[ mile to operate a car. Then how in 10 chance that you will match
much would it cost to operate . ~| . “each digit named. What is the
: . - that car on a 1200-mile vacation? chance that you will match two
. A. '3600 . ‘: ’ * . 4 diSits in a rmi’? .
: B. $60 : S . A. 1in 5
- C. $2400 - . B. 1 in 10 s
D. $240 ' : S C. 1 in 20°
. E. Nome of the above. : D. 1 4in,50
) y o , * E. 1 in 100 o
2. In a certain high school, 13 : I : R iy
stidents from the sophomore class - | 6. A basketball player scores 15, 12
of 200 have paremts who are -and 24 points in the first three
farmers. If the high school has - _“games of the season. What is his
700 qtudents in all, about how - ‘ - gcoring average ? i,
many students in the entire schoo ‘
' * would you expect to have parents EA' 13 2/3 poiats
: who are farmers? . B 15 points
A . 3 , C.- 17 points
A. 91 ) D. 18 points
B. 45 _ _— _ E. None of the above.
'C. 39 . o o
. D. 26 : _ 7. If yéu travel 18 kllamepers in 12 R
.E. 20 ‘ L ninu:es. what is your ayerage speed?
‘ - * A, 2/3 kilometers per minute
3. Mrs. Johnson buys‘groceries which 2
cost $23.50. The sales tax in her B. 101/2 kilometers pef. minute
. state is 4%. What is the total C. 40 kilometers per minute.
, . , D. 90 kilometers per minute
. price she must pay? i , E. None of the above.
A. $58.75. : o -
B.. $32.90 ' Y « , -
c. $27.50 - Distribution of U.S. Families By

 p. $23.56. F
' E. None of the above._ _ , By Income Class - 1974 .

4. According to the graph at right, ’ 25, 000
‘what percentage of U.S. families ' over
_ have dn income of $10,000 or more?’ . 3%
. A s24x | 2%\
B. 47.6% L |
Ao C. 4g;6z : $5,000-24,999 .- -
. ) ® ] ) ‘ * ‘N"’ . |
: D..21.22 - *5600- 4,194

E. .Néne.of the above.
-810,000 - 13,199 23.97%

2% \

‘
-r.‘ .
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8. Which package of breakfast food has 12. Ms. Hart earns $14,500 annually
the lowest prices per ounce?l. . as an office manager. What is
A. 16 ounces for 98 cents/ _ her mchhly salary?
~B. 10 ounces for 59 cents.. i A. $120.83
C. 6 oynces for 45 cents. ' ] B. §$278.85
“D. !xactly :wo of these are the . 4 C. $483.33
" samé. , | D. $1450.00
g E. 'All three are ‘the same. . ; E. None of the abova
9. The picture of an inaect in @ guide- | 13.° AMIRAK: TMMBLB
book is one-fourth actual size. The | Read Dowm
. wingspan in the picture is one-half - Time Miles Location .
inch. What is the. actual vingspan 5 10p 0  Chicago, IL
of this insect? - . " . 750p 129  Champaign; IL
“A. one-efghth inch - 10 S0 i
'B. one-fourth imch a . Hemp
C. three-fourths inch ;" t 1; ;;‘ ;;g ;::kg:; MS ‘LA’
D. & inches & emmss,

E. Nome of the above, - How long is the ‘tratn trip from ;

Champaign to Memphis according te

- 10. A clerk starts work at 8:45 am. The ; \-;
clerk does not take lunch time and . the schedule?
goes home at 3:30 pm. How long does < AJ 4 hours and 30 mdnnté"f-\> .
the .clerk work? ! B. 7 hours and 30 minutes -

C. 8 hours nnd 30 minutes
'D. 11 hours and 10 minutes
E. None of the above.

“Aw 12 hours and 15 minutes
B. 7 hours and 45 minutes .
C. 6 hours and 45 minutes.
D. 5 hours and 15 minutes

E. Nome of the above. 14, What is the .sale pricé of an %80

coat that is marked 40Z OFF?

11." - Ruth plans to buy tires for her car | A. $76.80
during the sale listed below. The | ~ B. $48.00 '
car neads four FR78-14 tires. What C.,b $40.00
will be the total cost, ineluding n. $32.00 .,
federal tax? . E., None of the above. ¢
o +fed. .| -
Tire size Save_ Reg:. - Sale tax § 15. In the U.S., the probnbility cﬁ-c
AR78~13 14.00 42,00 28.00 2,02 | - a girl will be born in-a single
BR70-13 15.67 47.00 31.33 ' Z2.32 birth is about .52. What is the
BR70-14 17.67 53.00 35.33 2.80 probability that a boy will be born?

ms"‘ll’ 18;67 56.00 37033 "3.01 ‘
GR70%14 ' 20.33 61.00 40.67° 3.18
GR70-15 22,00 66.00 44.00 3.17

HR70-15  23.00 69.00 46.00 3.36 D. not enough information is given
A. $40.34 . ‘ .- E. None of the above.
B' $152¢35 *

. C. $161.36

D. $236.04
E. None of the above.

A. about .48
B. about .50

———- B —
. »

{
-

»
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16. Suppoag;L phone bill shows that & 20- [.20. Marion earns $2.30 an hour as a
".minute call to Towm X costs $9.15 and playground supervisor. How much
a 26-minute call to Town X costs $11.85, will Marion earn for working 24
Both calls were made at the same tima. hours this week?-
In phone calls, after the first minute, A 355 20- '
each additional minute costs the same. B. $Sk.00-
What would a 30—n1nute call cost? * °
C. $48.30
A. $13.72 . o ' D.  $10.44
B. $13.67 ‘ L . ) E. None.of the above.
C.. $13.65 o : T ' o
D. $§13.62 .o 21. The dimensions of a 10 gallon
E. None of the above. . grectangular fish tank are 14 by
‘ . 20 by 8 inches.  Which of the )
17. Thé student council wants to paint the tanks, with dimensions given below,
student lounge. Each of the four will hold 20 gallons of water when
walls measures 48 feet by 10 feet. How full? : , -
. many gallons. of paint will be needed AL 28 by.40 by 16 inches.

, if one gallon covers 300 square feet

of surface? .B. 28 by 20 by 16 inches.

.+ . C. 28 by 20 by 8 inches.

£

A. 4 gallons = : . D. 14 by 10 by 16 inches.
Bs _ 5, gallons , ' E. .None of the above. .
¢. 6 galloms T ‘ /
. D. 7 galloms , : 22.. 1f you have $100 in a bank which
E. 8 gallons ' | . gives 5Z interest each yedr and you
' . ) | keep the interest in the account, .
18. A refrigerator sells for $300 cash. It ~ how much will you have after tvo
can also be purchased for-$100 down - years? .
payment and $10 a month for two years.
d - ‘ A- $1m‘-00 R
Which statement '1s true? !  B. $101.00 .
A. The two-year plan costs $40 more. c. $110.00
B! The two-year plan costs $20 more. D. $110.25-
C. The cash sale. costs $60 more. N E. None of the above. P
- D. The pricea is the same either way. ‘ _ ‘ .
) E: None of the above. . 23. Tahitfan Punch (40 servings):
) o 2 quarts ca:bonated lemon-1ime
19.  City Parking Lot Rates ; , beverage
/| " 75¢ First Hour ( o 31/2 g:::is pingapple-grapefruit
§0¢ Each Additional.ﬂour 1 ° pint lemon or- Iime sherbet
What does it cost to park for éﬂhouts? How much lemon-lime beverage is .
A, $& : ‘ - ~ needed to make 30 servings?
‘B. $4.25 ) ; A. 2 quarts ‘
C. $4.75 | _ B. 1°3/4 quarts
"\ D. * $6.00 ‘ ? C. 1 1/2 quarts
E. None of the abova. : D. 1 1/4 quarts
/ ) ) i E. None-of the above.
. |
4 &
/.. /
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26. Ielevisian-sc:s are on sale at two ' 28. A 12 foot by 15 foot livins room
stores. : . is to be carpeted. How many ;
ds of carpet must be ¥
Store 1 Storg 2 Square.yarcs :
10Z Discount - 15% Discount bought for the living room?

A. 180 square yards
. B. 90 square yards
C. 60 square yards

How much MORE can you save at Store 2:
on a set that is regularly priced at

34007 ' D. 20 square yards
A. $20 - . E. None of the above.
B. $15 : ° . - " !

. €. §10 - ’
R . -
E. None of the above. o ;

25. You toss a perfectly balanced coin
nine times. All nine tosses are

. tails. The next toss R , T
” ‘ : i !
{ A. will definitely be tails. : . ' |

B. will definitely be heads. = . _ , . :

C. will most likely be tails. - ' . .

D. will most likely be heads. 1Y :

E. -is equally likely to be tails g
or heads. ‘ o ‘ -

26. Partners Andegrson and Briggs agree to —

' ghare .their business profits in the , /.

. ratio of 2 to 3. What i Anderson' s o .
income on a $30,000 profit? . _ -

A. $12,000

B. §15,000 . ,
c. $18,000 - S ' S
D. $20,000 h : o
E. None of the abovc; ‘ :

27. A door-to-door salesperson makes a
207 commission on everything sold..
How much must the son sell to

earn a commission oI §$507 e U
A. $50 ' -

B. $250

C. $§400 : A :

E. None of the above.
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~ APPENDIX BS
. " CONSUMER TEST FORM A ' ‘ .
. ‘ 111
ns: Do nét begin until you are told to do so.

Each question has only one correct answer.
corresporiding oval on your answer card.

. Marion earns $2.30 an hour as a

playground supervisor. How much

. will Marion earn for worklng 24
‘hours this week?

Mo QW >

A

- B
C

- D
E

mJaQw

A - $55.20
B, $54.00
C $48.30
D §$10.44

E None:of the above.

-

In the U.S., the probability that

“a bdy will be born in a single

birth is about -.52. What is the
probability that a girl will be
born? .

_about .48 .7
about .50 o A
about .52 '

not enough information is given
None of the above.

‘ bity Parking Lot Rates

.75¢ First Hour
59¢ Each Additional Hour

What does it cost to park for 8
hours?

$4.00
Sh. )
S4. :
$6.00 . :
None of the above o

A door-to-door salesperson makes

a 207% commission on everything
sold. How much must the person
sell to earn- a commission of $507
$50.

$250

5400 .

$1900- - o

None of the above

[K;
PLEASE TURN QVER

5.

7.

-

-

4

A

Narken the’
Do not write on test.

In a lottery, there is a 1" in 10 /
chance that you will match each
digit named. -What is the chance
that you .will match two digits

- in a row? .
A 1 in 5
B 1 in 10
€ 1 in 20
p~J1 in 50 ‘
E 1 in 100 : '

.

'If you have’ $100 in a bank which
.gives 5% interest each year arid

you keep the interest in the
account, how much will you have
after two years?

-~

A $100. 00

B $101.00 : . ’
C $110.00 -
D $110.25

E None of the above.

A clerk starts work at 8:45 a m.
The clerk does not take lunch
time and goes home at 3:30 p.m.
How long does the clerk work?

12 hours and 15 minutes
B - 7 hours and 45 minutes
C 6 hours and 45 minutes
D 5 hours and 15 minutes
E None of the above.

&

In a certain high school, 13
students from the sophomore class

- of 200 have parents who are farm-

ers. If the high school has 710
students in all, about how many
students in the entire school
would you expect to have parents
who are farmers?

A 91
B 45 .- )
c 39
D. 26
Es 20



9. Suppose it ‘costs 20 cents per mile | 112
" to operate a €ar. Then how much :
would it cost .to opekate that car
on a 1200-mile vacation?

A $600
B $60
C $§2400
- D $§240 .
‘E  None of the above.

10. A 12 foot by 15 foot 1é¥ing room "
is to be carpeted. How many -

square yards of carpet must be
bought ¥or the living room?

| a4

A 180 square yards
B 90 square yards

C 60 square yards
D 20 square yards
E’ None of the above

11. According to the %raph at right,
' what percentage of U.S. families -
have an income of $10 000 or more?

A 52.47 .

B ' 47.6% !
C 43.67 ‘

D 21.2% .

E None of the above.

Aruitoxt provided by Eic:

ERIC : ‘ o
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CONSUMER TEST - FORM B -
Lt _ 113

&

Directions:. Do not begin until you are told to do so.

Each question has only one correct answer. Darken the
corresponding oval on your answer card. Do not write on test.

1. You toss a peffectly balanced coin |5. Ms. Hart earns $14,500 annually

nine times. All nine tosses are as an office manager. What is
tails. The next toss } her monthly salary?
A will definitely be tailse A §120.8%
B will definitely be heads. B $278.85
€ will most likely be -tails. ¢ $483.33
D will most likely be heads. D $1450.00
E. is equally likely to be tails E None of the above.

.or heads. -~
. ’ . 6. Which package of breakfast food
2. What is the sale price of an $80 has the lowest price per ounce?
coat that is marked 407 OFF? - . ‘ )
. A 16 ounces for 98 cents.
A $§76.80 B 10 ounces for 59 cents.
B $48.00 _ € 6 ounces for 45 cents. .
C $40.00 - D Exactly two of these are the
D $32.00 . safne. P
E None of the above. E Al]l three are the same.

3. Partners Anderson and Briggs agree 7. Thé dimensions of a 10 gallon’

to share their business profits in rectangular fish tank are 14,
‘the ratio of 2 to 3. What is , - by 20 by 8 inzhes. Which of
Anderson's share of a $30,000 the tanks, with dimensions given
profit? . below, will hold 20 gallons of
' . water when full? (
A $12,000
B $15,000 A 28 by 40 by 16 inches.
c $18,000 B 28 by 20 by 16 inches.
D $20,000 C 28 by 20 by 8 inches.
E None of the above. ~D. 14 by 10 by 16 inches.
E None. of the above.-
4. TAHITIAN PUNCH °~ (40 servings):
© 2 quarts carbonated lemon-lime 8. Mrs. Johnson buys groceries which -
' - beverage . cost $23.50. The sales tag in
3% quarts pineapple-grapefruit her state is 47. What isTEg
juice total price she must pay?
1 pint lemon or lime sherbet . " ‘ : '
H . Cys . - A §58.75
ow much lemon-lime beverage is B $32.90
‘needed .to make 30 servings? ¢ $27.5n
A 2 quarts ' ~ g $23.54

1 3/4 quarts _None of the above

B

C 1 1/2 quarts

D 1 1/4 quarts

E None of the above.

. ].
| \ PLEASE TURN OVER




10.

A refrigerator sells for $300 cash. 114 -,

It can also be purchased for $100.

" down payment and $10 a month for two

years. Which statement is true?

A The two-year plan costs $40 more.

B "The two-year plan costs $20 more.

C The cash sale costs $60 more.

D The price is the same ,either way.

E None of the above. !

If you travel 18 kilometers in 12 .

minutes, what is your awerage speed?

2/3 kilometers per minute | : ' ,
1% kilometers per minute '

40 kilometers per minute
90 kilometers per minute
None of the above.

MmoQwd



APPENDIX B7 k
Consensus fObjectives in Consumer — ¢
Apnlication of Mathematics :
The student should be able to:
1. interpret cir¢le, bar or poiygonai graphs.
2. interpret data in chart or table foﬁﬁi

.3. ca1culate elapsed time given beginning and ending times (in hours and
minutes). ‘

4. compare two rates, one given as a fraction and onc as’ a percent,

5. determire the better buy through calculating and comparing unit
prices for two produgts of the same quality, but of different s1ze
and price. \\\1

6. calculate the cost of pficing jlspecifié distance given theé cost per ’

mile.

7. calculate a paychetk, tefore deduct1ons, given information on rates
and time worked.

8. calculate percent. problems given specific information such as original
price, sale price pe/ﬁent of increase or reduct1on

9. calculate the sales tax and total cost for an item or series af items.

10. calgculate difference in buying an-item for cash or by a time payment
pl

- "
11. determine new quantities when a gived\mixture is to be made in a

. different amcunt. ~ - )

'12. determine how many would do or say something out of z people given that
x out of y people (or x% of a group) does or says that. '

. 13. given a timetable, determxne the time of den?f;uve, time of arrival or
~ traveling time. ‘ '

14. interpret scale diagrams or maps.

15. calculate the quantity of a substance needed to paint or carpet‘v
surface,

16. calculate the mean as an gverage.
" 17. determine linear extravolation, e.g., with population, inflation, etc.

18. determine variation of area and volume with v3,iations in linear
dimensicns (e.q., how many scuare fegt—tma square yard),

19. calculate simple probability.




' \ '
Consensus Objectives , , )
Page 2 ‘ ’ ) ' : 116

21.

22.

23.

24,
25.

determggg;probab%lity of occurrence of two or more consecutive
independent events.,

calculate compound interest.

calculate postage, phone, or car rental rates of the form “"something
+ so0 much per M

the notion of variability 1n‘randdm-type‘situétions and non-random
type situations (e.g., toss a coin 10 times and it will not alway}
give 5 heads). v
determine rate of‘speéﬁ given distance and time.
calculate partner income based on ratio and total income.

\

w Pl

').‘
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APPENDIX B8 o7

ITEM BY bBJECT CLASSIFICATION.FOR
CONSUMER TEST (FALL, 1976)

.-

)

Item Objective '  -Spring Item Number
" 1 . Objective 6 . 9A »
2 Objective “32 8A
3 Objective 9 - 8B
4 ~Objective 1 ‘ , ‘11A
5 Objegtive‘Zl ) o 5A _ .
6 Objective 16 ,
7 Objective 26 | ~ 108B N
8 Objective - 5 6B
. Y9 Objective 14 .. |
' 10 Objective 3 . 7A :
11 Objective 2 o -
12 Objective 7 - . . 5B -
13 - Objective 13 | .
14 - "Objective 8 . 2B
15 Objective 20 2A
16 Objective 18 . "o :
17 Objective 15 o - QCfﬁ
18 Objective 10 9B, _ - 1
19 Objective 24 ‘.. 3A
20 Objective 7 -y 1A ,
21 Objective 19r | 7B
22 Objective 23 ~ 6A
23 Objective lfiff 4B
b 24 " Objective &
25 ‘Objective 25 1B )
' 26 ' Objective 27 . 3B
- 27 Objective 8 4A
28 Objective 1% : 10A \P'.
‘ \
Z{ju

ERIC

Full Tt Provided by ERIC.
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‘ . o 118
- , - . Yall, 1976 .
OPINION SURVEY
Name - - . Sex(eircle) M F
| .
Age Year in school(circle) 8 9 10. 11 12
‘School B ; . et §
~  Teacher ' . ) .
2 ﬁa;g N $j.
. _ 'DIRECTIONS: Each of the statements opinion survey expreaﬁes a
=~ " feeling or beli ‘ a person might have towsrds mathe-
matics. You sfe to axpress how much you agree with the
. belief or feeling given in éach statement. The five
choices are: Strongly Disapree (SD), Disagree (D), Unde-
cided (U), Agree (A), Strongly agree (SA). Circle the
: ,1ecter wvhich best indicates how closely you agree or dis-
' agree with the feeling, or belief expressed in each state—
* ment as it concerns you. Answer the way you feel.. There
are no right or wrong .answers. A ,
1. Mathematics is an in:erescing - . SO D U- A. SA
N subject. ‘
Q . 3
2. Ha:hematics is not important in . SD- U A SA
everyday.l1ife. . N L.
- 3. I do not 1like mathematics. ’ sOD ‘D .U A SA
"4, Mathematics makes me feel stupid. Sh ‘D U A SA

S. There is noching craative about SA
. mathematics; it's just memorizing o

‘foruulas and things.

8
o
o
»

6. Most ma:hemacics is too concermed SD D U A SA
.with ideas to-be really useful. . ‘

7. Mafthematics is Lomething I enjoy SO D U A. SA
a great deal. ) _ J

o - 8. Guessing plays a role in doing SD D U A SA
mathematics. : ,

9. One value of mathematics is its SD D U A SA
" usefulness in snlving everyday
problems.

Ay




10.

16.

17.

18.
19 -

20.

21.

22.
23..
24,

25.

I think knowing some algebra will
help me gec a good job later.

Hhxking nath problems can be fun.

Mathematics is needeg in order'co
keep the world 8.

It 1is boring to work on math
puzzles.

. Mathematics plays an inportant role
in nodern society.

-

Algehra.iq only important for
science or advanced mathematics.

‘ ‘ % .
Learfiing mathematics is more
understanding than memorizing.

Mathematics is eaéy for me.

There are lots of uses for
algebra in thf real world.

Mathematics is a dull and boring
subject.

Outside of science and engineering
there is little need for mathematics
in jobs.

A knowledge of mathematics is
helpful in understanding todax_a
world. , .

' There is no place for originality '

in mathematics.

¥Mathematics is not veéy useful for
solving world problems.

Mathematics is more for boys than
for girls. :

I plan CO take another mathematics

" course after this one.

ey

SD D
SO D
s D
SD D
& D
SO D
o D
'sD D
L
SO D
SD D
SO D
SO D
sD D
SO D
Y

Yes No

@ A,

119

SA

U SA
v SA
U SA
v 'SA_
Not_sure
A



& : APPENDIX B10 \ | Spring, 197,
- : - OPINION SURVEY . 120

L
\ &

Directions: Each of the statements on this opinion survey expresses
a feeling or belief which a person might have toward
mathematics. You are to indicate how much you agree with
-. the. belief or feeling given in each statement by marking
one of the choices on the answer card. The five cholces are:
- SA-Strongly agree, A-Agree, U-Undecided, D-Disagree,
.-SD-Strongly disagree. Darken the oval on the answer card
. which best shows how much you agree or disagree with the
- . .statement. Answer the way you feel There are no right
Or wWrong answers. ‘

1. Algebra is an interesting subject. '(a),SA (b A (¢) U (d) D <(e) SI

2. Algebra is no{ important. in (a) SA (b) A (c) U. (d) -D. (e):ST
- everyday life. -

¥

3. I do not like mafdematics. (a) SA (b) A (e) U (dS.D. (e¢) SIL

4. Algebra is:confusing to me. . (a) SA (b),& (c) U (d) D (e) SL
* 5. Explanations in my algebra book (&) SA (b) A (¢) U (d) D (e) SI
helped mé to understand algebra. _ c
6. Algebra is too concerned with ~ (a) sA (b) A_‘(c) U (d) D (e) ST
symbols to be really useful. . .
“ . S o ‘ _
7. Algebra is easy for me. .. (a) sA '(b).Ai (¢) U (d)-D (e) SI
8. One value of mathematics is its (e)‘SA ) A ()U (@D Qe)-SI
. usefulness in solving everyday ' . e
problems.
®

% I think knowing some algebra'will (a) SA" (b)) A (¢) U (d) D (e) SL
- help me get a good job later. . ‘ .

iO..'I enjoy working word problems. .(a) SA (b)) A (c)U (d) D (e) sL
11. Algebra is needed in order W(a) SA™(h) A (c) U (d) D (_e) SI

keep the world running.

12. Explanations in my algebra book &iga) SA ‘(b) A (¢) U (d) D (e) ST
were of no help in doing the T .

problems.
13. Algebra is only important for (a) SA (b) A (¢) U (d) D (e) sI
L "science or advanced mathematics. . : , /-ﬁ
14, Learning mathematics is more “~*\\\7§7h§1 (b)'A- (¢) U (d) D~ (e) SI
‘undefstanding than memorizing. B

15. There ‘are lots of uses for v(a) SA (b)Y A () U (d) D (e) SI
algebra in the real world. : . _

I,

Aruitoxt provided by Eic:

[KC ’ PLEASE TURN OVER *,

L]



16.
17.
18.

19.

Algebra is a dull and boring (a) 8A
subiect g

Mathematics is not very useful (a) SA
for solving wbrld problems. ¢
Mathematics is more for boya fgr&a) SA
than for girls P |

A knowledge of algebra is " (a) SA

-helpful in uﬁderstanding

20.

- (b). less

21.
22.

23,

\& ~ .~

today's world. .

The math bpek- we used this year was /

(a) more &terastm than most math’ books
teresting than most math books.

- 121
(b) A (c) U (d) B re) D

(b)) A (o) UN\(d) D" (e) 8D

) A

d) D (e) SD

B) A (&)U (d) D (e) 'sb?

i

>
o ) ¢ e
.

(c¢) neither more nor less interesting than most math books

Algebra is - | ‘ | ‘15;.,

(a) liarder than arithmetic.
'(b) easier than arithmetic.

(c) neither easier nor harder.than arithmetic..

Vhich best: describes yéu‘?

(a) 1 enjay arithmetic but not algebra
(b) I enjoy algebra but not arithmetio.
(¢) I enjoy both arithmetIc and algebra.
(d) I enjoy nefther arithmet&s\nar algebra

1 read 'the’ explanations in my math book

(a) . almoat always.
(b) . ‘most of the time.

(d) some of the time.
(e) almost never. )

. (¢). about % the time. \g

24. “The méth book we used this year was

25.

- (e¢) not sure

Aruitoxt provided by Eic:

(a) very difficult to read and undé?stand

4

!0

-

(b) moderately difficult to- read and understand
(c) neither easy nor difficult to read and understand.

(d) moderately easy to regd and understand.
(e) very easy to read and umnderstand.

1 plan to take another mathematics course after this one.

-(a) yes

(b) no

ENDI’"“‘

ER&C C
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Vo ‘ ’ * s'i‘ ~
ITEM BY ATTITUDE. DIMENSION, GLASSIFICATION FOR
FALL (F) AND SPRING (S)\QPINION SURVEY -

o J‘“

. * ' ‘ | s
[ . }:

L1
P

Attitude dimension . ' Item number

Y , . . . .
Enjoyment of mathematics’ ‘1F ,3F,7F,11F, ,13F, 19F ,25F
1s*,3s, , . ,10S, ,168%*,6258,228 .

. .

Value of mathematics 9F ,9F,10F, 12F ,14F,15F, 18F,20F,21F ,23F
| 2s*%,85, 9s,11s*,- ,13s,158, -i,195%,17S

‘Nature ‘of mathematics | 5F,6F ,8F,16F,22F,24F | .
| 6s*, 145, ,185,21S

-

Self-concept : 4fF, ,17F . )
~ - 4s, 7S% o .
' \ R ‘
Textbook . nolfall items .
\\\ ' . 58,125,208, 235,248 g

¥ -

-

4

-

*Spring item modified to replace "mathgmatiés" with "algebra'

»

ERIC “ : | |

Full Tt Provided by ERIC.



Solving

1. (a)

2.« (a)
3 N

Solving
L.+ (a)
5. (a)
. 6. (a)

APPENDIX B12 v
ALGEBRA 1 QUEST;QNNAIRE‘\; oG

-

o

" FIRST, how easy was the topic for zfu to. learn?

. SECOWD how do you like to do thes

123

Each Algebra I topic below is folldwed by three questions
kinds of probleﬁs’*

THIRD, do you feel the topic will be useful for you to kriow
. after you leave hlgh sthool?

For each topic, indicate your feelin%s by darkening one oval on

your. answer card for each number
or do not recognize it} mark- option (d

linea; equatio 1ike y+6=17-3y

easy 'to learn [(b) hard to learn
(b) dislike to do
ugseful after (b) useless after

like to do

high school high schook

word or application problems '

easy . (b) hard

like . (b) dislike
useful : (b) useless
Simﬁlifying expressions like 3x2

7. (&) easy . (b) haxd

8. (a) like = - (b) dfjalke f

?

~9.. (a) useful : - (b) useless

Factoring expreséions like x® - 2x + 3

. 10. (a)
ell. (a)
12. (a)
Solving
13. )
14. (a)
15. (a)

2

(¢) neither
(c) neutral
(¢) don't know

t -

(c) néither
(c) neutral
(e) .don't know

- 5% + 2(8 - x)

(c) neither

}(c) neutral
" (c) don't know

(c) neither
(c:).,neut:x:al‘-l
(c) don't know

easy (b) hard
like (b) dislike
ugeful | (b) uselese
‘ ' .
inequalities 1ike .=2x + 4 < 10 + x

easy - (b) hard
like (b) dislike,
useful (b) useless

(c) neither
(c) neutral

(c) don't know

(d)°

(d)

(d)

(d)

(d)
@

(d)
(d)
(d)

(d)

(d)

(d)

(@
(d)
(d)

»

did

did
did

aid
did
did

did
did
did

did

did.

did

did
did
did

Determining the slope, y—intercept or graph of a linear equation

16. (a)
17. (a)
13. (a)

E;sy o (b) hard (c) neither
like (b) dislike (c) neutral
useful. ‘ (b) use&gss J’ (c) don't know

h - ‘PLEASE TURN O

(d)
(d)

did

did

(d) did

not
not
not

not
not
not

not
not
not

not
not.
not

not
not
not

not
not

not

;ou -did ' not study a topic

study

study .

study

‘study

study
study

}tudy-

study
study

study
study
study

study
study
study

study
study
study



| Working

with expressions irnvolving powers or roots .
19. (a) easy ~ '(b) hard . (c) neither
20. “(a) like (b) ‘dislike’ (c) neutral
21. (a) useful (b) useless: " (c) don't know
:A Solving systems of lined§=eduatians like 3x + 2y - 13
: o : ' 2x - y= 4
22. (a) easy kb).hatd ‘ {c) neither
237.(a)-like Cg) dislike. (c) neutral °’
24. (a) useful ) use%gss (c) don't know
. . ) . e .

-~

| 25. (af easy

' Using the Quadratic Formula:

AWorking

£ -

(b) hard .
(b) dislike
(b) useless

: (c) neithdr
26. (a) I;ke (c) neutrdl

27. (a) useful

- 48c

. ) ‘ 2
.‘. . ) ‘-x a.

Y (c) neither

~

28. (a) easy , (b) hard
29, (a) like (b) dislike (¢) neutral
" 30. (a) useful (¢) don't know

(b) useless

¢
;. :

AWorking with pdsitive ‘and négative numbers

yloo
.ﬂ(c)"pqidPer

31. (a) easy. L (b) hard
32. (a) like '(b) dislike . (c) neutral
© 33. (a) useful (b) useless '?Q (e) don't know
. {‘ . { ' .
Calculating probahilities - ' - “
34. (a) easy’ ‘(b) hard B (&) neither
35. (a) like .7 - (b) dislike ~ (e)\peutral

36 (a) useful - °",'(b) useless

.

Translating words into algebraic expressions like

(b) hard
(b) dislike
A(b) useless

37. (a) easy
38. (a) like -
39. (a) useful

(¢c) neither
(c) neuf;ai‘

.

]
f

ERIC \

Full Tt Provided by ERIC.

“(d)

®° ) . . . .
with functions like £(x) = 5x + 3. Find £(2)+—

~(e)don't know.

(d)

(dY

on't kqow

< 124
did ‘not study

did stud;
did study

not

Ad)
(d)

not

stﬁd)
study
study

did
did
did

(@)
()
)

not
not
not

did
did
did

(d) study
(d)

(d)

not
stud;
study

not
not

did nét-s;udy
did

did

(d)
not study

(d) study

not

'
.did not study
did“not
did not

()
@)
()

study
‘study

did not
did not sgtudy
did not study

(d). study

(d)

J

"8 more than twice a numb

(d) did not -study
(d) did not study

.(c) don't know ¢«(d) did not study

-
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END-OF-CHAPTER REPORT

Chapter o Name . N

School .
’ : : \

1. Number of (schoQl) days including test days spent on chapter

2. Which léssons went particularly well?

-

4

[ | : .
3. Which lessons «did not go well? If possible identify the source
of the difficulty and/or offer suggestions -for improvement. '

[ ‘l " ‘ | Q/

)

P

4, Please enclose a copy of your chapter test if opt was given.
If not, check below. ,—

"] Mo chapter test given.

Please return this form immediately upon completion »~f the chapter ".
to Dr. Jane 0. Swafford, Department of Mathematics, Northern ‘

Michigan University, Marquette, MI U9855,

‘THANK YOU

I,



APPENDIX C2
TEXTBOOK EVALUATION FORM (Experimental)

Narie : ‘ School:

127

[ 4

Please answer the following questions gs they apply to ALGEBRA THROUGH

APPLICATIONS by Usiskin.
1. In general, I feel that the book.is most appropriate for
(a) the above average lst year algebra gtudent
(b) the average lst year algebra student
(c) the below average 18t year algebra student

2. Compared to other 1st year algebra books I have taught from, this

book is
- (a) easier to read and understand
(b) harder to read and understand -
) (¢) at 'about the same level :
3. Compared to other lst year algebra books I hawve taught from, the
exercises are . ‘
(a) easier
(b) more difficult
(¢) at about the same level
4. I ‘
- (a) would strongly recommend
(b) would recommend
(c) am indifferent to .
(d) would not recommend ) ]
- (e) would strongly recommend against - .\\
the use of this text for an average lst ygar algebra class.
5. Before this year, were you dissatisfie th the 1lst year algebra .

course as outlined in most commercial texts?
"+(a) very much = (b) only’ slightly ¢c) no

Questions '6-15 ask yQu to compare the development of certain topics in
the expgrimental text with thoge you are familiar with in other texts by -

- choosing a letter and a number which best describes your feelings.
Letter choices: (a) The development the nicest I've seen.

(b) The development i% about as nice as others I know.

“(¢) I know a more effective development .-
A (d) I cannot compare with ,other developments.

s

Number choices: (1) The development was rather easy for my students to /

understand.

s/

(2) The developpment was about average difficulty for my

students.

(3) .The development was haxd for my students to understand

| o Letter

6. approach to variables (Ch. 2)
7 subscripts (Ch. 2)
8. properties (Ch. 3-5)
" 9. approach to beginning sentence solving (Ch. 6)
10. work with ‘distributive property (Ch. 7-8)
11. approach to slope (Ch. 9)
12. graphing linear sentences (Ch. 9)
13. .*negative exponents (Ch. 10)
14. square roots (Ch. 12)
15. systems (Ch. 14)

(I
| l’lllHl-I

” ..‘ (Y

Number




16. Check all that’ apply ™~ ” 'f' 128 . @ |
o _ . Not Skipped or o -
Models Useful Useful not ampﬁisizﬁg Emphasized Keep Drop

. R z
Addition: 7 .
union i L
joining N :
slide T~ ——
Subtraction: \\VF
take away -

cutting off e
directed distance

,Multiplication:
ordered pair.

4

Emphasized .Keep Qfop

S

L I

- 10x + 7 A

A}

coin problems .

pressions where factoring:

Each of the following topits is not in the text, or 1s not in 1t ﬁd
Choose the most appro-

-

area E
scale change
repeated add.
Division:
splitting up
rate.
scale compar. >
Powering:
repeated mult.. '
growth . ) [ \
17-20 Check all that apply . -t
| Not Skipped or
_ | ‘Useful Useful not emphasized
17. assemblage
property
18. metric system
19. calculating .
gstatistics
20. calcultating ,
probabilities
21-28.
the extent that most other texts have it.
priate response. , ' -
(a) I did not mind not having to teach this topgg.
- (b) I would have liked to have taught this topic’, but did not.
(c) I taught this topic even though it was not in the book.
(d) I did not teach. this topic, but would next year if this book
_ were used. . .
21. factoring expressions like 3x2
22. adding fractional expressions requiring getting a least common
h denominator .
23. multiplying or dividing fractional ex
' of trinomials is required
24. formal logic
25. age problems 27.
26. digit problems 28.

- distance-rate-time problems

I

r

e ———————
—————————
———————inm
———e—
————————tm——
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29.1 Check all that apply ‘What do you think about the nature of the
applications in this book?

(a) interesting to most students

(b) interesting to only a few studeénts

,(¢) interesting to none of the students

(d) arithmetic too difficult in most

(e) situations too involved (complex) for most students
(f) too easy for most students . :

(g) some are socially too controversial -

(h) they promote valuable discussion

(i) they promote wasteful discussion

(j) too many ! -
: (k) the traditional word problems are begter

'30. Here are some applications. Check all that .apply.
Interesting Not Int. Easy “Hard Keep' Drop Didn't Do

———————
—————————
——————

mile run
(p.h434)

storms . @
(p. 315) e e o

hamburger ' ‘ o '

(p- 3%6? B
wildlife e

(p. 252) : - o

. Manhattan ° ' . R

( 409) ‘ - o
negggaper : W (

(p. 27) ‘. ) . : .

scouts
(p. 610)

31. What topics or ideas.were hardest for your students?

32. What is the furthest lesson you covered in the ‘book: Ch. . Lesson
33. What lessons (or chapters) did you skip? '

34. What did yoh find yourself skipping that you would like to have
covered? : .

-

*

35. When you first began this course did you feel that you would have
' trouble with the mathematics or the applications?
(a) definitely (b) somewhat (c) not really

36. Did you have trouble with the mathematics or the appllcatloni in thls
course? 4

(a) definitely (b) somewhat (c) not really

——— -

,l“j

SN




37.

38,

39.

40,

43.

44.

ERgC

Aruitoxt provided by Eic:

. . ' 130
What topics or applications in this course were hardest for you to
understand? How hard was it to understand? A

N

Has teaching this course changed your attitudes about 1lst year algebra
or the teaching of applieations? If so, ‘how?

» - -
I read and used the '""Notes to the Teacher'
( for each section (c) gpometimes (e) never
(B) often : & (d) seldom~ '

Answer all that apply. For tests I would liked to have had
(a) complete chapter tests

(b) suggested test items from which a test could be made
(c) a mastery workbook-for each student

(d) no tests or test items

tests this year were - ¢

5HH

> (a)3iffentical to those I have given in the past in 1st year algebra
“.(b) very similar but with some modifications

(c) very different but with some similar problems
(d) completely different from those I have given in ‘the past«

Answer all that apply: With regard to the mastery workbook

(a) I never used it.
(b) I used the problems for tests.
(¢) I used the problems for review.
, (d) I used the problems often. ‘ :
(e) I used the werkbook some way not mentioned above. (Explain be
I used the wers to exercises
(a) for each-lesson (c) sometimes - (e) never "
(b) often (d) seldom

- Should anfwers to exercises be included in the student text?

(a) no

(b) to- odd exercises only
(c) to "Questions covering the reading' only

(d) to "Questions covering ,the reading and other selected problems
(e) to all exercises .
(f) to other (Explain)

A,a‘ .
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~45. Compared with ,other lst year algebra books I have taught from, with
‘ this book I

(a) had to supplement more than usual

(b) had to supplement less than usual

(¢) supplemented about the same as usual

46. What changes in the exercises would you recommend?

47. How often did you make reading assignments frcm the text?
(a) every lesson
- (b) most lessons

'(c) about half the lessons . SN K;?

(d) some of the lessons X : M
o (e) never '
48. How many students did reading when you assigned it?

(a) almost all (c) about half (e) almost none - ;

.(b) most (d) some | . .

'49. How often do you feel a typical student was able to understand the
lesson from the reading without your reading or explaining 1it?

(a) almost always (c) sometimes (e) never

.(b) often (d) seldom '

—_— \
'50. “How often do you think students should be expected to read in a
mathematics text? . :
(a) frequently | .
. (b) only as a group
(c) only-when class explanation- is not enough

(d) never

51. Check.all that apply. Did you allow the use‘oﬁ\glectronic or .
. mechanical calculators? . ‘

.(a) on all homework problems

(b) only on those homework problems marked "gﬂs y
(c) on' a few designated homework problems ,
/(d) on no homework problems

(e) Students were allowed to bring calculators to class and use

them in class wor
(f) There was a schoo zfacher -owned calculator available
fo u ,

—————

in. the classroom dent use.
" (g) Calculators could not be used on any tests.

. (h) Calculato were allowed -on some tests. ‘ -
~ (i) Calculators could be used on all tests.
- (j) The use of calculators.was never considered.

52. A calculator for ea¢h student
(a) is a necessity with this book
(b) helps but is not necessary
(c) makes no. difference with this book

53. What percentage of your students have access to a calculator at
home? This is my guess. (L asked all my
students, . ' : -

et et

-
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: N | A .
54. If you had|three suggestions to make to improve this'book, what are

they? .
L

-

55. 1If you had a choice would you participaﬁe in a study similar to this
' in the future? ' '

'56. TPlease indiqat

other comments you might have.

Thank you very much for.taking the time.to complete this very long
form., . :

AN
| I

v
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TEXTBOOK EVALUATION FORM (Control) 133

Name: | | v School:

Tw

Please answerthe following questions as they apply to the book that Snu are.
presently using with your lst year algebra s. .

Name of book . Authors:

* 1. In general, I feel that the book is most appropriaté for.
| (a) the above average lst year algebra studént

(b) the average 1lst year algebra"student

(¢) the below average lst year algebra student

x 2. Compared to other 1st year algebra bosks I-have taught from this
book is . _
(a) @asier to read and understand
(b) harder to read and-understand | -
(c) at about the same level :

#3.  Compared to- other. 1st year algebra books I have taught from, the
, - exercises are .
(a) easier '
- (b) more difficult -
Y (c) at about the same level
w4, I C .
(a) would strongly recommend S
(b) would recommend
(¢) am indifferent to
(d) would not recommend
(e) would strongly recommend against B
the use of this text for an.average lst year algebra class.’

5. Are you dissatisfied with the lst year algebra course as outlined in
most commercial texts?

(&) very much . @) onlzﬁ:;igﬁ(ly (e) no : .
k6-13. Each of the following cs are covered by most lst year algebra
texts. . Choose the most —appropriate response. i
(a) I do.,not mind teaching this topic.
{b) I would have liked to have taught this topic, but did not. .
(¢) I did not teach this topic even though it was in the bwok. ‘
(d) I did teach this topic, but would rather see it deleted from
lst year algebra.

-

factoring expressions like 3x2 -10x + 7 .

7. adding fractional expressions requlring getting a least common
denomimator

3

.
——tt—

8. multiplying or dlvid{ng fractlonal expressions where factoring of
trinomials is required

9. formal logic
- 10. age problems ) : : h
11. digit problems
12. coin problems ,
13. distance-rate-time problems .

-® rtom comparable to item on Experimental Form

)

, Iy,
(‘ .
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14-20. MWere any of the following mentioned or studied in your lst year
algebra class this year? - i -

-

1l4. probability: ‘" Mentioned? ( Studied?‘ R

\15. statistids: y ' Mentioned? : Studied? _
Tﬁ. metric system: ~ Mentioned? L Studied? df
17;‘bfunet£gn - Mentioned? ' Studied? |

'~_—_='.- ' - - oL '

18. 7 real’world word problems: Mentioned? Studied? LT
19. graphing of real data: Mentioned? - { ° Studied? o

_20. quadratic formula: - Mentioned? Studied?

———

21. What material could be deleted from your text without disturblng you? .

\

. _ S .
22, What material would you like to se€ added to your'text? -

' .
4

*23. Which topics or ideas are generally hardest for your students to -
- understand?

-~

24, 'Which topics or ideas are generally easiest for your students to
. understand? : :

L

.y
| 2 o . )
L y

w25, What topics did you find yourself skipping that you would like to
' "have covered?

7 \ B | v

- -
/
7 i
_ . :

\

#26. When you first taught from this g%bk did you feel that you would have
trouble with the mathematic ;

(a) definitely * (b) somewhat (c) not really \
# 27. How often do yoy use the Teacher's Commentary or Notes?
g (a) for each sektion {(c) sometimes (e) never
(b) often (d) seldom ) '

28. Are chapter tests available with this book?

If so, how often do you use them (Perhaps with Modificatlons)?
(a¥ for each chapter (c) sometimes (e) never.

(b) often - (d) seldom $ >

t2t,
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. .
$29. How dften do you use the “Answers to Exercises" or Solution Key?

£

- (a) for each a%signment (c) sometimes (e) never
- ®) often ~..(d) seldom - y
X30 " Do.you feel that answers to exercises 'should be included as part of .
. - the student's text? . . -

2

(a) to odd exerciges only
(b) only to the easiest exercises
"+ (c) only to the most difficult exercises
~ ~ (d). to all exercises
" (e) not to any exercises = B .
(f). other (Explain) . : N

'3;. .When (if ever) have you found it necessary or convenient tp use
. .+ other 'sources than the book for assignments?

. (a) for each assignment , ‘(c) Bometimes (e) never

'(b) often - y - (d) seldom

{ngrzﬂow'often did. you mak;\¢ead1ng aSSLgnm;nts *£rdm the text? . o
,~ .~(a) every lesson

.. .. (b) most .lessons ' e //'\ )
w5 w(e) about sHalf . the lessons & * . | - ‘
- " (d) ‘some. of the lessons S e ~ é‘ "
f.““'(e)'never ‘ e - v
'33f'.Hew-many students did reading when ynu assi nedfzt? T
‘ - (a) ‘almost all (e) about halfx‘, (e) almost none

*f(b)fmost + . (d) seldom " :

‘34 How often do you feel a typlcal student was eble to understand the
'Tesson from the reading without your’ reading orx explaining it?
. “(a), almst alwayg I (c) sometimes - (e) never
“om) often 3 ' (da seldom - .

¥35, How often do‘you.think students should be expected to .read in a
mathematics text? DU | | ‘
.+ (a) frequegtly: o A.,.‘;
'.ﬂ,‘}(b) only as & group L
¥'(c) only when class explanation is not enqugh A .
. (d) never f;'- N e LT

36. ' Check al}l that" apply Did you allowlt e use oﬁ.electronic or -

e "méchanical” ¢alculators? . . . ‘ .

R I (a) on all homework preblems | |
. (b) only.on those homework. problem - marked "C" ‘

(¢) on a few designated homework pr blems

(d) on no homework problems “ r/’

(e) - Students were allowed to bring c leulators to class and use °

' them in class work. .1/

(f) There was a school or teacher-pwne
. the classroom for ‘student use.

(g)—Caicﬁlators could not be wuséd on aek tests. ' X ,

(h) Calculators were allowed on some tests.

(1) Calculators could be used on all tests.

(j) The use bf calculators was never. cons*dered

-
w

calculator available in

-

a3]. A calculator for each student
(a) is a neeessxty with*this book
(b) helps but is not necessary ‘
(¢) makes no dlffetence with this book

' - .
N . ¢ ) . ‘,
. i ) .

-
. * ‘
. ll).e
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¥ 38. Wpat percentage of your students h,ave access 'to a.caldulator at

“ home? - This is my quess. I asked &ll my L
student:s N C . f ) -

* 39, 1f you had a ‘choice ‘would yau participate in a study similar to this
" in the future?

# 40 Please indicate any other comments you might have. : .

/\

-

)

-~

" Thank you very much fefl't:aking the time to complete this very long form.

- ~

/

c}"
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-4 APPENDIX D b | k
' SIYE VISIT FORMS L

~

D1 1Instruction for Site Vis;ts (ﬁityout Student Interviews> -
D2 Instruct}on‘for Site Visits‘(With Student - Interviews) |
D¥ Classroom Observation Form
D4‘ Teécher Interview Form
D5 Principal or Chai;man Iﬁterviéu Form
D6 Student Intérview Forﬁ -

' .

D7 List of Site Visitors - «

+ ' B . . , X

3

.
' ""'3"

]

Q VY]
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_Siﬁe Visits

' I. Classroom observa8ions

Observe in at leest one control class and one.experi-
mental class. If.the schedule does not dittatfe which, iet‘tﬁé
teachers choose the ;lass they would prefer té.have observed. On
the observation form, note the size and composition of the class;‘

what goes on, and your general impression about the cl#ss,‘che .

‘teacher, and how th algebra is going. -In each case try to

_compare thle control and experimental classes and note any signifi-

cant differences between the. two.
II. Teacher interviews : . ~N

Talk to each teacher privatelji prefefﬁbly’aftér the
" observation. Either complete the‘questioﬁnairglwith them,‘ﬁr
"takg notes and fill it in latef.-(, | !
ITI. Principal and/or department chaifman interview'

Chat with the principal and/or department chairman.
Try to.find out two things. Are there any ﬁroblems with the .
materials? Afe there any problems.with the sFudy, specifically'.
the testing program? Summarize your observations on the observa-

tion form. f

<o

,.\\.’
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Site Visits L A

-

I.h Clcssroom observations - o . |
0bserve in at 1east ogé control class and oné experimcntal
class. 1If the schedule does not dictate which.’let the teachers
choose the class they would prefer to have observed. On the obser-
vation form; note the size and composition of the class, what goes
on, andayour general impression about the class, the teacher, and
‘hoo the algcora is going. In each case, "try to compafe the cont;oi.'
and experimental classes and note aﬁy sigﬁificant differences between

\

the two. ’

~

II. Teacher interviews ‘ , A .
Talk to each teacher privately, preferably after the
observation. - Either complete the questionnaire with them, or take

\

. notes and fill it in later.
’ ~

t
-IIT. Principal and/or departmenc ‘chairman interview

.Chat with the principal and/or department chairman Try
to find out two things. Are there any problems with the matgrials?
Are there any problems with, the study, soecifically the testing

program? Summarize your observations on the observation form.

IV. Student Interviews
"Choose five students at random using t:hc.page‘ of random
digits enclosed. During the."work on assignment' portion of the
class period, circulate around the claos offering assistamce.
‘Informally interview the selected students. You may not have timc
i . for ull fivc.l Impedia;ely note their’résponses on the encloscd

LY

form.

ERIC™ . T e



Classroom. Observation Form

Name of teacher. _ | X Control

Clgss observed - "~ (period/hour) .Dateh

APPENDIX D3 140

* Experimental :

-

. Size and composition (grade level, sex, race) of class.

2, Outline of day's activities. (Include name of control text
and pages of day's assignment.}
. . N (

-
-

]

- ’ \

n &

-

et

L S
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3

Teacher Interview Form

. ‘Name ‘ ‘ Date

3

-
Classes in gtudy

/ .
How do the\two classes compare and/or contragt?
(Type of stydents, ability, colléctive personality, etc.) -

.\_
\
)

What are you'doing different between the two ciasses?
C s} ‘ ‘

-

2

Have students asked questio;s like, “What good is all this?’

How'did the FallﬁTeéting Program go? :;Egpblems or suggestions)

“ .

Are there any problems or complaints with the experimental
materials? Specifically check

a) difficulties with readability‘or amount of reading #h

experimental text as compared with the usual algebra
test. ’

b) difficulties with "model™*tor operations.

] .
o~

c) need for and use of supplemental materials as compared
with the usual algebra text.

’
[ 4

Other concerns or comments,



./ gmunx D5 — . | 142
,A\7 - . _

Principal or Chairman Interview

Name and Eitlé - . -

‘Date

- 1. Are there any problems or concerns with the experimental
materials?

("E .

: ]

2. Are ‘there any problems or concerns with the evaluation project,
specifically the testing program?

o
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Student Int ervws Form
e A

Instructor: ‘ No. of students interviewed

—_ . ‘ : Dat&_ . «

Ask each question'of every student interviewed and summarize
their responses.

1. Are fau enjoying algebra? Why or why not?
: _ _ : S
7 * .
: -
2. Do you think you will ever use the mathematics you are‘;§§%ning
o in algebra? yes, when or what for? 1f no, why not? -
. ey ]
“ . * ‘ ' ‘ . ) -

. _ | .
3. Does algebra deal with the real world? or Do you think most N
people use algebra in their jobs or everyday kife? If yes,
give an example. If no, what does algebra deal with? .
{ z .

»

¢
/
f

4. How do you like the textbook? What exactly do you like ox
dislike? ; \ : T

A

5. How much reading of the textboak do you do? Is it difficult

to read? 1Is there Amuch.feading in the book to suit you?
/
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LIST OF SITE VISITS

School % Observer . 'L -Date Visited .
( , — : . -
Bay High . f Dale Underwood, March 11, 1977
'*Elizageth citcd® Henry Kepner : May 2, 1977
*Fort Mill - | Henry Kepner' X April 29, 1977
Fraser ‘ Terrance Coburn March'3; 1977
*Fritsche | Henry Kepner December 8, 1976
Harper * -John Easton ' March 30, 1977
‘ *John Adams . Sanqigfélarkson' Mgach 25, 1977
- 'Los Alamos ‘ Sid Humble : March 7, 1977
McLean * ‘Jameg F¢' . C March 28, 1977
*N.W. Whitfield ‘ ' Jane Swya fé}d | | - January §, 1977.

*Okemos Jane Swaftord o February 3, 1977
Olney ' Bruce Burt : March J1, 1977
Owen J. Roberts . \\Bruce Bu*f\;h-‘ ‘ . Marchf28, 1977
*Sequoia Jane. Swaff . February 22, 1977
%S, Miami - ~ Edwin McCLinﬁgck February 18, 1977
*gf Shore T . Sandra Clarkson " March 29, 1977,
*Walter Reed - Jane Swafford - February 23, 1977 f#-
*Walton Jane Swafford | January 8, 1977

Wasson o Max Bell February 24, 1977

o —

|
*School in whi%L student interviews were also conducted.

e
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APPENDIX E

)  ADDITIONAL DATA AND STATISTICS
SR 0 . .

~

El Two-way Analysés.of Variance for "Averagé" Students

L

, E2. Response Tally for Textbook Evaluation Form (Experimencal)‘

)

’ E3 Response Tally for Textbook Evaluation Form (Control)

E4 Response Tally. for Textbook Evaluation Form (Experiméntal.

a2

Not ‘in the Formal Study) -

. .‘-r'

0O,
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e‘k .- ‘ .
¥ TWO-WAY, ANALYSES OF VARIANCE FOR "AVERAGE! STUDENTS
. Arithmetic’ Test
Source ‘ ss df ms, . F sigh
Main effect 733.81 17 43.17 4.81 <
treatment" 21.99 1 21.99 2.45 <.118 -
school 722.88 16 45.18 5.03  .<.000
- Interaction, 170.29 16 10.6% 1.19 <.274
. .Explained 904.10 33 27,40 3.05  <.000
Residual f 6258.83 . 697 8.98 o
— — -,
Total 7162.93 730 -
: ® Fall ETS.
Source 88 -df '_»ms S F sig
Main Effect 1406.26 17 , 82.72 - . 6.34- <.000
_treatment 49.88 - 1 49.88 3.82° <.051
: “school . 1322.49 16 82.65 6.34 <.000
-, Interaction. 204.41 =~ 16 . 12.78 0.98  <.478
Explained 1610.68 . 33 48.81 3.74  <.000
Residpal 9093.05 697 1305 | &
J{EE : <;h . |
Total 10703.73 730
Spring ETS ‘
Source .88 . df ms F sig
Ma®n effect 9094 .20 17 534.95 24.59  <.000
treatment 755.58 1 755.58 34,73 ¢ <€.000
: school - 8270.32 16 516.90 _ .23.76 > <.000°
Interaction ‘ 859.00 16 53.69 2.47 <.001
£xplained 9953, 20 33 301.61 13.86 - <.000
Residual 15164.50 697 ~21.76
Total 25117.70 730 34.41
- . First Year Algebrh Test b
Source ' ss df ms F sig
Main effect 6433.20 17 378.42 21.39  <.000
treatment ©721.64 -1 721.64 - 40.78 <.000
.\ school 5696.05 16 356.00 20.12°  <.000
Interaction 690.16 16 . 43.14 2.44 <001
Explained 7123.36 33 215.86 12.20  <.000
Regidual 12333.76 697 17.70 v
— ‘ , —
Total 19457.13 730 26.65 -

ERIC

S ) ' : ]- U'Q‘,‘

.000 .



. "APPENDIX E2 |
- TEXTBOOK EVALUATION FORM (Experimental) 147

ame : M't’ MN=15 . : School: yyfavoza N Néubea] fecchees m ()
Please answer the fol!owing' questions ‘as they apply to ALGEBRA THROUGH . °©

¢

§\~ﬁ5PLICAIIONS by Usiskin.

i
1. In general, I fe tsha; the book is most appropriate for
@ (a) the above average 1st year algebra student
7(2)(b) the averafe lst ydar algebra student .

&Xc) the below averdge lst year algebra student

2. gomlp;a;:ed to other lst year algebra books I have taught fx:om,\ this
.~ book is I ‘ : .
43)(a) easier to read:and understand
/4)(b) harder to read and understand
¢2)(c) at abofghthe same level

3. Compared to other lst year -algebra books I haye taught from, thd.
exercises are - - ‘ s

1(2)(a) easier AR \ : -

;(3)(b) more difficult e s o \

(z)(e) at about the same level | . .
207 5% thos ehe wape fevl =

| (a) would Strongly recommend . .
¢ (b) would recommend ‘ ' \
~ U)(c) am indifferent to . ‘
(6)(d) would not recommend ) . - : : \
(1 Xe) would strongly recommend againsts - o '
the use of this text for am average .lst year algebra class.

5. Before this year, were you dissatisfied with the lst year algebra
course as outlined in most commercial texts?

4

N

13)(a) very much 3¢3Xb) only slightly 3(2Xc) no >

Question's H-15 ask you to compare the development of cértain topics in .
the experimental text with those you are familiar with in other texts by ,
choosing a letter and-a’number which best describes your feelings. y \

Lettér choices: (a) The development is the nicest I've seen. T
(b) The development is about as nice as others I know. .
(¢) I know a more effective development.. ' . L
(d) T cannot compare/wé.th other developments.

Y

Number choices: (1)TThe development was rather easy for my students to .
understand . : , ‘.
(2) The developm&nyt was about average difficulty for my . °
students. : ' -
(3) The development was hard for my students to understand. a
. . e . » -
—— . o L%ttegf o I‘}umbeﬁ 3
6. approach to variables (Ch. -2) 42)26) G )
7. subscripts (Ch. 2) ' 4(2)14) 2 )
8. properties (Ch. 3-5) ] )4 (3 z) @)
‘9. approach to beginning sentence solving (Ch. 6)7(207’ . )
10. work with distribu%ive p;’operty (Ch. 7-8) 4, ¢3)
i 1l1. .approach to slope (Ch. 9 - 3y @
K_lZ. graphing linear sentences (Ch. . (1) (c;‘:)) (‘2,))
-e13. negative exponents (Ch. 10) ()72 Y)
14, square roots (Ch. 12) - ¥ ) &) @y
15. systems (Ch. 14) : ‘ . : )0 i) (55
) =
T, | o,
e/ - it o
ERIC | b _— v= et by
= /- -~ \’} . . .
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4&"

16. Check all tha
o Not Skipped or , ,
Models Useful U_—fhl not_ emphasized Emphasized Keep Drop
Addition: r
union 2 (3) (). 5 (5) (2)
joining : (2 ; (;g 7] N 3 (4 / gj
- slide (3 () ‘ 1 (4 . 5) .
Subtraction ) . ) : N
" take away T2 g . o) 3 ¥ )
cutting off 2 ( 121 2 12)
directed distance g) - {r) i 3 (4} % :
Muitipliéation . I | ‘ o
ordered pair - ) ' (1) - 3. ¢3) 4d) _ @
_ area - 3 1 : 2 ¢) )

- scale change (3] 2 ___ 3 2 ) i ( L 14)
repeated add. e (- 1 (1) 4l - E) R —0)
Division: , - - o
splitting up ¢ (5) 3 () 1 (ﬁ)g 4 (5) ! (")
rate 5 (7) ) 4 3 (4 ) 1 i
scale compar. . 5_‘ (4) z {4/ . A E] 2%

Powering: | h S
. repeated mult. 7 (¢) ) 4q_(5) B
growth ft 4) 1 (3) 4 (¢ J 3 (2  3(3) ; (3)
17-20 Check all that \gpply | . SR i
] . _* Not Skipped or ‘ L -
. 7 | Useful Useful not emphasized Emphasized Keep Drop.
17.. assemblage | ‘ | T,
property 5' 2 (‘“ 2 . 4 &) 4¢44)
18. metric system W2 (3 F .3 7] L3) (2
19. calculating . IR r , .
o statistics 2.0 ) 3 r2) 3 .(32 - 2d) 1
20. calculating . . : :
probabilities 7 (42_ . 2 _.u) 3 (4 L) /

. 21-28. Each of the follgwing topics is not in the text, or is not in it to -
. the extent that’gwst other texts have it Ghoose the most appro-
priate response. "3
(a) I did not mind not having to teach this téopic. ,
(b) I would have liked to.have ta ght this topic, but did not. -
(c) I taught this topic even thoggh it was not in the book.
(d) I.did not teach this topic, but would next year if this book

, ,were used. (cu (b}.{)
21. factoring expressions like 3x2 - 10x + 7 -

22, adding fractional expressions requiring getting a least common - {2) 6)

denominator — - | 5 /.
. 1) (‘.
- 23. multiplying or diwviding fractional expressions where factoring
of trinomials i§ required . 4 I
24. fdrmal logic & e “GI@ U
. ) . P » _5 )
25. - age prgblems ] ' 27. coin problems 2
g .P I cu_caz_ca, >in P B G L2 {3)
. 26. digit problems m 28. distance-rate-time probléhs 5 2
= : . ’ U) (4) (3)
‘. ‘

-’ 'l.'r' *~,
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Chec5 all that apply. What-do you think about the nature of the
spplications in this book?

(&) interesting' to most students .
(b) interesting to only a few students ' ‘
. {¢) interesting teo.none of the students ’
J(d) ‘arithmetic too difficult in most . -

(e) sitdations too involved (complex) for most students
f) too- easy for most students

g) some are socially too controversial

-

. 5 EZ (h) they promote valuable dislussion ' f
o (1) they’ promote wasteful discussion :
({) too many" \1 ~ ‘
g'l (k) the traditienal word problems are better :
30 ‘Here ars some applications Cheek all that apply.
L . " Interesting. Not Int. Easy Hard Keep Drop Didn't .Do
_ mile ‘ . C S B
R -2 434) 6 &) / 30) 20 46G) 2 /)
s 4 @) 3.6) @ 20 2@ )
315) . Iz .
S, 31y L Le) 1@ 2z U
ST . hambur% I ‘ . - ’ , ) ‘
. - "(p. 316 7 &) _el) W) b)) .
‘.Wildllgz ¢. : ’ . y e
(p. 257 7 +(¢) 3 2 5 1)

Manhattan *

o Tead . L ) (@) b 1) 28 2y

L

newspaper 3 ' o
(p. 27) 5 ) | £3) ,4w L 2 & (2)
scouts . C T t;.. .
®. 610 ¢ () ) 5() ) 403) @
31. What topif€s‘or ideas were hardest for your students?
. medels ¢ . slo,}b a 5.:) sfemd - , 4
T P of.u"a/‘lt"-? . é‘qw: #IQ(& e OM* of /‘E'qcfu 1, *
. . Pf'CA‘D 2 T ' '&(poueni:) : . -/ .
. o Hewd " _ e FRy ' Ponce ChE — érslof

e G i o) anez) i)
' 32 'What is the furthest lesson you cqvered”in the book: Ch. . Lesson

] 33. -What lessons (or chapters) did you skip? ¢4 /3 wi/

34, What did you' find yourself skipping that you would like to have
- covered? o

-, fast che slecl . .
o mei u,si

[

35.\\:2en you ﬁLrst began this course«did you feel that you would have
ouble with the mathematics or the applications? ' , .

- (a) definitely (b) somewhat (%) not really
36. Dld you have trozé%) with the‘%at ematics or the -applicatigns in this

course?
. (a) deflnltely (b) somewhat (¢) not really

Uy 1{1) ) .
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37.. What topics or applications in this course were hardest for you to

understand? *“How hard was it to understand?

,'nggkls (¢) . R - '___,.‘ ' ; ‘ ' _ .
subscepts All $enchees Changect hord o

C e . Ay, K | AR / \ 4
jfLCA Frsfie o ) wrelts ﬁff’ NI 06 /"5;“‘-./ fﬂ f"."’-'l..'A

a 53 *n@l eelse prog
| )

38. Has teaching this course changed your attitudes about 1lst year algebra
.or the teaching of applications? If so, how? -

__/ﬁﬁ 2¢(2) )
N 3 CSJ /
Lol v sopie, ok Gpplica bhows' (2)
39. I read and gised the "Notes to the Teacher .
2(3Xa) for eaéﬁ sectipn 20.Xc) sometimes’ (e) never B
3¢33b) often "1 (d) seldom, :

./ 40. Answer all that apply. For tests I would liked to have had
S 4 (3) (3) (a) complete chapter tests
(b) suggested test items from which a test could be made
gl,g! (c) a mastéry werkbook for each student .
i (1) (d) no tests or test items . -

41. My tests this ¥Xear were :
(a) identical tb those I have given in he past in Ist year algebra
g(a(b) very similar but with some modifications
Cﬂ(c) very different but with some similar problems
,g)(d) completely different from those I haye given in the past

42. Answer all that apply Wfth regard to the mastery workbook
(a) I never used it. -
»7(5) (b) I used the problems for tegts . C:gs.
7 UT% (c) I used the problems for review., :
2 (3). (d) I used the.problems often .
3 } (e) T used the workbook some way not mentioned above (Explain bel

y
e

.
‘ . . e e
" . T T -
f - ."' .
- Nt
. . - *

) "1’#'\"* - 4
43. I used .the answers to exercises ﬁﬁé
(n(a) for each lesson 4 (c) sometigeahgr never
-~ )(b) ofteh - 20 )(d) seldoﬁwa,glvAx
44, Should adswers to exercisqs ﬁe ded”in the~student ext?
, 4 ¢)(a) no . .
: 3 (4/(b) to odd. exerc15 ﬂik . v
d (c) to 'Questio érin ading" onlf’ - ot
(2 (d) to "Questiqny covcridg the dﬁadtng and other selected problems e

()(e) to alld %ﬂf&cises Y S

— (f) too B, a i) o ,-.t‘ . «_
. - :qu : ;{ ‘ “ . | , .
W -
e SR

-
ba B Lox
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45. Compared with other lst year algebra books I have taught from, with
this book I ‘ . ' ' ' -
/(¢)(ax_hadi to supplement more than usual
-2 (b) had.to supplement less than usual
3¢2)(c) supplemented about the same as usual

46. What changes in the exercises would you recommend?
Mmore S (4) '
} «

+ 47. How often did you make reading assignments from the text?
- /€2)a) every lesson : /f
2 (z)(b) most lessons. . .
,C,XC) about half the lessons
3(Jﬂd) some of the lessons

~(e) never _ .
48. ?gw many students did reading when you assigned it? X
(+Xa) almost all /(2)(c) abeut half ¢J)(e) almost none
4 (2Xb) most 2(2Xd) sone

49. How often do you feel a/typical student was able to understand the
lesson from the reading without your .reading or explaining it?

. (&) almost always 5(3{c) sometimes ¢ (e) never
241)(b) often QLJXd) seldom :
50. How often do you think students should be expected to read in a
* mathematics text? ' . . .
s (1(a) frequently R § ]
(b) only as a group ' A -
(1 Xc) only when class explanation is not enough .
(d) never o ’ T

2 OCCAISIONALLY . ‘ —_—
51. Check gll that apply. Dig you allow the use of electronic or :
‘ mechanical calculators : _ /

4 (3) (a) on all homewopf problems -
; (1) (b) only on thos mework problems marked ''C"
- (c) on a few desfgnated homework problems :
(d) on no homework problems - E ,
5 (4 ) (e) Students were allowed to bring calculators to class and use
; them in class work. ’
2 (1) (£) There was a school or teacher-owned calculator available .
o " in the classroom for student use. :
4 1z) (g) Calculators could not be used on any tests.
3 (1) (h) Calculators were allowed on some tests.
(2) (i) Calculators could be used on all tests.
L (2) (3) The use of calculators was never considered.

52. A calculator for each student. . ’
(a) is a necessity with this book

-(b) helps but is not necessary

(¢) makes no difference with this book

33. What percentage of your students have access to a calculator at
home? /4, -75%, This is my guess./ (4 . I asked all my

students. { 7= 30%, - .

I“' ‘

4
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AN 54. Ei ygu had three suggestions to make to improve this book, what are
ey:

eolorful illuatrations R L '
enlarge metric '
less readzng
less emphasis om madels _ -
more practice problems in arith, alg manip, socving eq
more appZicatiOn,for slopes and graphing
tnglude exercises in chapter review
leave ans off mastery questign
more emphasis in graphing linear eq
. leas statistics” and probability
gimply exercise readtng tog 7th grade
more ezamples, fi gures, chants . ' = 4
more mechanical exercises ,
correct errord (esp in ansg book) . ' .
inzlude index -7

rename sectiong to reflect both aZg and appltcattons covered
reeds to ba\coordinated with alg II

shorten .
consolidatz probability .o _ .
_shorten in order to.get to quadratic. - S o

exerciseé harder than éx ammles

55. If you had a choice would you participate.in a study similar to this
in the future? TF! 2(42 No (D) X
* '56. Please indicate any other comments you might have. . : o
It has been’en ex citing experience for mée.
Yeed to teach it again before makzng more suggestions :
« I like what was attempted but don't think it appropriate for students
. who have hed pre-alg.
Approach very good and very Lnterestzng to most students. Student
often said now se¢e connection between math and actual problems
10, 11, 12th graders probably need 1%. ‘years to cover book., 8§th
* could do it with ease.
I 50t nervous about 80 much tradztzanal algebra being either intro
late or not at all.
Yot aDpragrLate for senior ntgh reading at 5% h grade level
I enﬁoge‘ the many Lnteﬁegtang ezamples—-but I would not use 1t
agatn, 4 *
Great examples and Lnterast*ng appi. but too slow for’gooi students
mp0 much of traditional alg omitted to allow time fBr statistics. .
Should have had ingervice--quite a change from tradtttanal--nght
have done batter job.
Vot for inner z2ity scgdents qrztﬁ 8kill poor, econditioned Bor Aull
(Watz. Lkiig didn't nau % iaula*ors) ' |
M"au“" 4"‘ g '
Ry 2, )
R SO

Ehank you very much for taking the time €o complete this very long
orm

*
- -
-
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" Name:. _ N=1b" _ : ) S;chool:

1‘

Please answer the followin§ questioﬁs as they apply-to the book that you are
presently using with your lst year algebra classes. '

Name of book: : ‘ . Authors:

R 1. In general, I feel that the book is most appropriate for
Z (a) the above average lst year algebra student ‘
/3 (b). the average lst year algebra student
*1 (c) the below'average lst year algebra student

x.:2. Comzared:to other lst year algebra books~I have taugﬁtufrom, this
book is T ) ‘

¢ (a) easier to read and understand .

4 (b) harder to read and understand

¢ (c) at about the same level

+

% 3. Compared to other+lst year algebra books I have taught from, the
exercises are to :
4 (a) easier
/! (b) more difficult
10(c) at about the same level

4. I IZ "
.-2 (a) would strongly récommend, ‘
q (b) would recommend : ‘
2 (c) am indifferent to : \‘
2 (d) would not recommend LT , o :
! (e) would strongly recommend against ‘ 4
- the use of this text for an'average lst year algebra class.

#* 5. Are you dissatisfied with the lst -year algebra codrse as outlined in
most commercial, texts? - : '
3 (a) very much .4 (b) only slightly q(c) no

#.6-13. Each of the following. topics are covered by most lst year algebra
texts. Choose the most appropriatée response. - :
(a) T do not mind teaching this topic. S
(b) I would have liked to have taught .this topic, but did not. _ '\jff?
(c) I did not teach this topic even though it wa# in the book? ™__: :
(d) T did teach this toPic, but would rather-see it deleted from

lst year algebra.

[}

6. .factoring expressions like 3x2 -~ 10x + 7 e % ‘’
~7f adding fractional expressions requiring getting a least common

denominator [@gs.

8. multiplying or dividing fractional expressions where factoring of .
trinomials-is required . - ' 14a [ lc
. ‘] -

9. formal logic ' | | da Lb. dcs

10. ége problems , ' e
11. digit problems = | ( ‘ [de.  Zc.

L) .
12/ coin problems

g ‘\.!, : L oAb &~ . ~o.
e | BT EREH PALRA - Lt e QF - N ~ f
13. di.stancehfatmﬁ -3 en . . : | .
~ . 1i¥e h “::. .
. * ‘. ol SR o \\\

X Ltems compardble to fiteqgs on Experimental Foffm. .
. ' ot %i.ﬂn-";

IRl T
Q " . ) 1 *::;"'. -

<

k3
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. 14-20. Were any of the following mentioned or studied in your lst year

algebra ¢lass this year? . _ :
l4. probability: Y] Mencianed? 5 Studied?
15. statistics: Mentioned? = . Studied? .
16,.Jﬁeeric system ' Mentioned? 7 Studied? 3 ¥
17. functions: Mentioned? ¢ Studied? §
18. real world word problems: Mentioned?: ‘ Stufiied? [0 |
19. graphin Aof real data: Mentioned? é g Stydied? 4. .
20. qﬁadraﬁgc formula: ~ Mentioned? 5? ? Studied? j/ -
21. "What material could be deleggd from your jtext without disturbing you?
" trin ronom 2ty (4) ‘ . . .
S )" | n / o .
é:eemhgmq - N NS | o

ohhe. Comments (‘[5)'
22, What material would you like to see added to your text?

obrb lhl Ound stehahes (3)

t te Z) ~, .
:ii%uj I.F: .(u_xud problamsa L.u:H« Luachona Ma?,awp(s )

* 23 ich topics or ideas are generally hardest for your students to
g
erstand? , ’
, slach v, wineds ko algbee (1) |
+ons Q) . .
lope, ‘:‘C::\d,.. ef‘uahm or q rqfkj of lmfar en Ja‘han;s ().
zﬁcbmn raclicals (2 ¢}her§(c)
24, Which toplcs or ideas are generally easiest for yogr students to-
understand? | .
é’"uahcm: G ) -t L e . .. o .
+€1 (‘hﬁtu' ‘, (3) ’
L&Pnn [_) dﬂ ""( rﬁloalb) 4
mﬂ'r\ari Le) r5(10)

K 25, What topics did you find yougrself sklpping that you would like to
have covered?
nedghve. €X0IN 5.
r fonehons (2) N
ralicais S~
QUedraLm» )

tood probients - l‘ \

‘y

. ‘.\c atl S
¥ 26. When you first.taught from this'book
trouble with the mathematics? ". ™ -
. (a) definitély - (b) somewhat b (c) not really

* 27. How often do you use the Teacher's Commentary or~NOCes?
I (a) for each sectlon 5 (c) sometimes g(e) never .
1(b) often 5(d) seldom . - ,,//

~

id you féel that you would hive

—————

/"-H. ~ .
™~
[ ——

28. Are chapter tests available with this book? .
If so, how often do you use them (Perhaps with Moalflcatlons)7
3(a) for each chapter I (c) sometimes ‘ﬂ(e) never .
2(b) often _ ‘ 1 (d) seldom a

\
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4 (a)"for each assignment 2 (¢) sometimes 3(e) never

o 29. Ho;;gften do you use the "Answers to Exercises' or Solution Key?

3(b

4 (d) seldom

# 30. Do you feel that answers to exercises should be included as part of
student's text? -

to odd exercises only

only to the easiest exercises

only to the most difficult exercises

to all exercises

not to any exercises

the
0 (a)
1(b)
1(c)
1(d)
Z(e)
1 (£)

other

(Explain) ;uy SEPARATEL i NUAL-

¥ 31l. When (if ever) have you found. it necessary or convenient to use
other sources than the book for assignments?

(a) Tor each aSSLgnment 5(c) sometimes . 3(e) never ,
8(b) often 1" 3(d) seldom
¥ 32. How often did you make reading. assignments from the - text?
| (a) every -lesson
3 (b) most. lessons
(c) about half the #essons
(, (d) some of the lessons
. (p(e) neder /‘ .
4 33. -~ How many students ‘did reading when you assigned it?
: /1(a) almost all S5(e) about half < (e) almost none
[ (b} most /(d) seldom
#34. How often do you feel a typical student was able to understdnd the
lesson from the reading without your reading or explaining it?
(a) almost always = 5(c) sometimes (e) never
1 (b) often. 9 (d) seldom

How often do you-think students should be expected to read in a
‘) mathematics. text?
4 (a) frequently

(b) oflly as a group -
nly when class explanatlon is not enough

- 36. Gh§£ﬁfall that apply. Did you allow the use of electronic or
megHanical calculators? : ' '

4  (a)

(b)

- 2 {(c)
4  (d)

4  (e),

| ()

9. ()
2 (h)

-

(1)
(37

on all homework problems

only on those homework problems marked "C'".

on a few designated homework problems

on no homework problems

Students were allowed to bring calculators to class and use
them in class work.

There was a school or teacher-owned calculator avallable in
the classroom for student use. |

Calculators eéddld not be used on any tests.

Calculators were allowed on some tests.

Calculators could be used on all tests.

The use of calculators was never considered.

#3/. A calculator for each student

is a necessity with this book :
helps but is not necessary {
makes no difference with thid book

SERVED NO USEFULL IDLIRPO.JQ

(a)
A (b).
/] (c)

j (e
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. ‘ ' ‘ . v
What percentage of your students have access to a calculator at .
home? " % — Jo0°%

a—{00°% This is my quess. (3. I asked all my
students. 2 ¥ = 459, -
¥39. 1If you had a choice would you participate-in a st
in the future? yes (14) xo C3) Deprnds ¢2)

Please indicate any other comments you might have.

.

udy similar to this

. - ;’

(4 . =
Thank you dyery much for taking the time to complete this very long form.
\Q-.. :

i

»~
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TEXTBOOK EVALUATIC*: FORM (Experimental) 157 -

. Name: Summary N=12 school: Not N {oRmaf shody
o 1

Please answer the following .questions s they apply to ALGEBRA THROUGH
APPLICATIONS by Usiskin. '

' 1. In gener{l, I feel that the book is most appropriate fLr
(a) the abovesaverage lst year. algebra student , (2)

(b) the averdge lst, year algebra student : (%) | ‘
(¢) the below average lst year algebra student (1) " -
2. Compared to other lst year algebra books I have taught from, this
. bOQk i‘S Wi s L -
(a).edsier to read and understand ) | )]
(b) harder to read and understand Ry
(c) at about the same level (1) |
3. Compared to/other lst year algebra books I have taught from, the
exerclses. Are ' : ("' :
(a) easie ‘ ‘ - . 3]
(b) more difficule . ; . : - (®)
. (c) at about the same level - . ‘ é)
4. 1~ .
(a) would strongly recommend . (o
(b) would recommend . (n '
(c) am indifferent to . i (i
(d) would not recommend ’ (r)

(e) would strongly recormend against O
the use of this text gor an average lst year algebra class.

5. DBefore this year, were ygu dissatisfied with the lst year algebra
: course as outlined in moSt commercial texts?
(%) (a) very much (2Yb) only slightly (c) no

.
D ———

' . J : . :
Questions 6-15 ask you to compare the development of certain topics in (;qkr
the experimental text with those you are familiar with in other texts b¥ '
choosing a letter and a number which best describes your feelinge. -

Letter choices: (a) The development is the nicest I've seen.

(b) The development is about as nice as others I know.
(c»1 know a more effective development.

(d} I cannot compare with other developments.

r

Number choices: (1) The development was rather easy for my students to
understand . '
(2) The development was about averagc difficulty for my
) students. _ :
(3) The development was hard for my students to understand.
' : Letter Murher
. SN (Y o) (D (S ('\ (v}
. approach to wariables (Ch. 2) L. N
’ 7. subscrints (Ch. 2) ' J : . h T T4
. B, Wreperties (Ch. 3-9) T . a1 Ay
9. approach tgQ beginning sentence solviag (Ch, 65‘?‘_;;_‘L* R
LG?  work with discributive property (Ch. 7-3) o S A .
It. approach to slope (Ch. 9) e oS AR S R
1. gmraphing linear sentences (Ch. 9) 3 <2 Y -
13. "nesative cxponents (Ch. 10) Fo R
i square roots (Ch. 12) , 4 : o
er. Systems (Ch. Lda) ; 2

4
- ¢
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'16. Check all that apply 158 -
I - " Not .  .Skipped or . SRR
“\}\ Models . Useful Usef$£ not emphasized Emphasized Keep Drop
ddition: . T ' o o .
Uni.C)n d { ' Y . 7 f
. joining ? ) 2 T o ‘. .
slide _ 7 2 2~ s 6 -2
Subtraction: ' , ’ -
take away : 20 T 2 4 b (
cutting off K 'y ; . Il 4 2
directed distance q R M T 7 - ;

s
. T A .
Multiplication: | _T\\\J#«;
ordered pair . C ‘ :

3 S !
area a L ' 5 - X )
scale change 3 ) A g \_7 2
repeated add. Y 2_ 1 s / 2

Division: : ¢ ' |
splitting up 7 .2 ] ' v 74 I
‘rate n ' / C S v v
.scale compar. 5 ) " G 7 . A
Powering: <L N ’
repeated mult. 3 ' .5 7
growth 7 3 Ty s a4/ 3
17-20 Check all that apply “ o ) ,é\ﬂ
‘ : Not Skipped or / iy

Useful Useful not emphasized Emphasfzed, Keep D

17. assembl&ggn‘ (f

property 7 N\ % 2 . =
18. metric, system ~ r 2 . N V] [
19. calculating : ~ e
statistics K Do 3 N ey 7 2
20. calculating . S ) R
prgbabilities .7 P~ ] s 7. 7 2

the extent that most other texts have it.. Choose the most appro-/
priate response. ' o

!l21—28. ‘Each of the following topics is not in the.text, or is not in.it
| (a) I did not mind not having to teach thi’s topid\.
(b) I would have liked to have taught this topic, “ut did not.
(c) I taught this topic-even though {t was not in the book.

(d} T did not teach this topic, but would next year if this book

- . ' *
| were used; ) . AN (S ¢
A~ . . R « .
21. factoring expressions like 3x° - 10x + 7 ¥ 2
.~ 22, adding.fractional expressions requiring getting a least commar L~
denomknator : » ’ . 3 T
23, multiplving or dividing fract?onal expressions whe&e factoring 7
of trinomials is required - “ r 3
b . (Q } (b (C, (d‘) ¢ .
24 formal loyic RE . g
25. ape problems L ., 27. coin ptoblems Yoo
‘ L} y - ’ - .
26. digit problems 23 = 28. distance-rate-time problems * » 2

——— -

],

¥ -
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+-29.  Check all that apply. What do :">u think .about the nature of the
N applications in this book? ) N . .

. -

A (a) interesting to most studeats .
4 - (b) interesting to only -~ few students
(c) interesting to none of the students .
‘ ? (dgg arithmétic too difficult in dost
2 (e) situations too involved (complex) for most students .
(£) okeasy for most students ‘

o~ -

\"l\rl- (g)¢§gme are socially too controversial . B
2 , y/foK

(h) they promote valuable discussion
(1) they promote wadteful discussiom g
(j) too many - . , T

! (k) the traditional word PyYoblems are better

1 (?‘ rad ﬁhﬂ'tin . A .- .
30. Here are some applications. Check all thag apply. /
v Interesting Not Int. Eas ,Hagg Keép Drop Didn't Do
mile kun L ; A sif/f- “~ -
(p. 434) 4. n__. ! A A, & T2 L,
. storms ‘ ' . E\ ' . E
g (p. 315). 7 3 -7 4 7 . 3 | *
v hamburger o ‘ - 1
(p. 316) 7 f 7 /1 2 ; '
wildlife | . 1 - o
(p. 257). TP 3 Y 10 - N \ ’
[ T—"- 'h— . ‘ = TL; -
Manhattan ~ , T : el , Y
(p.,409) P § 4 "y 3 b ! /
newspaper ‘ o : ' .
~(p. 27) A 3 ok " . 2o
/ ] ' — i¥<: - (ZB{‘
scouts - Al
(p. 610) - . u _ 2 2 N ¢ Y- N
A . - % ' : S 'y
J1. What topics or ideas were hardest fox your studqpts?, " :
Hase 2 ‘ , t«:‘r: LN ! -
] o Eadiatinr Tor lne | 2 toacts RGN )
* QR adead re ) | - «‘:v-«p\nwJ fiwrg 2 b
“1,‘1‘.? wt Tan s Sy ‘-_..-:,. | A, ,g‘l 2 , I

32. What is the furthest lesson you covered in thg'ﬁqgk: Ch. Lesson ~
33. Vhat. lessons (or chapters) did vou skip? ' '

-34.  What did you find vourself skipping thft you would like to have
i .

covered?
r - : =
o2 I o SR 5 . -
13 3 Ii/'r‘i} 2 ’ “
K y) 1, ‘
35. wWhen you ﬂlrSL bepan this course did you fecl that vou would have f
trouble with the mathematics or the applications?\ -0 L
. ¢ . . ) L] ~
(a) ueglnltely (L) so@pﬁhac . () not{qea&lv i . .
2) y - X = .

36. Did you have trouble with the mnthématigg or rhe applications in this
course’? ) : N
(1) definitely (b)) somewhar (¢) not really

Oy ‘ by YN

=

o, . .
. ) .
h ] S e

\\» . *
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37. What topics or applications in 'his course were hardest for you to
(lﬂ\_ understand? How hard was it to -inderstand? .

v R

Piohabltid, - Tlafsdg 2 : e .
‘/{‘9'0‘: - ™ 2 . S~

EEEYE { \

Arqq 'dh"'.:‘ . - ' |

”‘.m'.fnla"( ) . ) . ‘ ,

0 (O ‘ R )
. - 2
| <

~ o (e

38. , Has teaching this course changed your attit¥des about lst year algebra
or the teaching of applications? f so, how? - '

’/>\/E‘.‘p ) Na b 3 -
Libe madels I = - PRealgired farline dj‘h‘o:(ﬂ"‘%& i

»

have sranl appliegdions now 2

Yrnce n-twm,\j . 2 " : é
¢ 39. I read and used the ''Notes to the Teacher" - :
%(a) for each section 2 (c) Sometimes (e) never - _ ‘
4 (b) often 2 (d) seldom

40. - Answer all- that apply. For tests, I would liked to have had
. ‘3. "(a) complete chapter tests

7 (b) suggested test items from which a test. could be made

7 (c) a M§SCery workbook for each student

(d) no tests or test items _ » ' o,
. - ' . » RS
41. My ;ﬁips this year were’ N
. (a) ide

ntical tg those I have given 'in the past in lst year algebra

3 (b), very similar but with some modifications-
_‘/\}p(C) very different but with some similar problems A
¢ (d) completely different from those I have given.in the past
. wer all that apply: With regard to the mastery workbook,

! (a) I never used it.

y (B)'I used the problems for tests. ° ‘ o
7 é’(&) I used the problems for review. . : ' '\;)
(Explain\b*

-

¥ (d) I used the problems often.
.1 (e) IL"used the workbook some way not ment foned \above.

. B . . ' , )

» - “-".$ , (_‘/ ) *
43. 1 used the answers to exercises . o
I (a), for each lesson 7 (c) sometimes (e) never
2 (p) Noften : 2 (d) seldom |
44. ghould answers to exercises be included in the student text?

_"! (a) no .

I (b) to odd ekercises onlv :

1 (c) to "Questioms covering the reading"*only :

' {dysto '"Questions covering the reading' and other selected problems
v (e) to all exercises ‘ _ :
2 (f) to other (Explain) ected ary 4 ohd

v

Mot ac® bbb aiq offer:

, o 11}; ' ¢




!

—

® (a) had tbd supplemenc moré than usual = °
% (b) had to supplement less than.usual
3 (c) supplemented about the same s usual '
46. What changes in the exercises wojld ypu recommend?
' E140 ardimodis w ovApples A 7 L am:"c".'{ Z .
pe 3 R
s Pf"““u'ﬂ' | .
Maye |
¢ o Lad 1‘ Lals 1
M talle qql l I -

47. How often did you make reading assignments from the text?

(a) every

W -2

(e) never

lesson

(b) most lessons
(c) about-half the lessons
(d) some of the lessons

v

48. How many students dld reading when you assigned 1it?

2 (a) almost all

( e L
49. How often do you feeigi—i§;§tﬁif;tudent was able to understand the’

without yourﬂreadlng or explaining 1t7

2 (b? most

lesson from the reading

6 (¢) about half -

(e)- almost n?ne

(a) almost always 6 (c) sométimes (e) neyer

t (b) often
- 50. How often,do you think students should be expected_tc'read in- &

! (d) seldom

mathematics text?-

. W (a), freguently
I fb) only as a group :
(c) only when class explanat*on lS not enough,

(d) never
51.° Check all

that apply. Did you allow the use of elect
mechanical calcdlators? .

S (a) on all homework problems
2 (b) only on thoge homework- problems marked "C!

(¢c)-on a few designated homework problems

\
161

“ 45, Compared with other lstyyear alvebra books I lrave ta\lght from, wm.t:'h
* dhis book I v

nic or

P-

\ | . >
~— ) 4
\'““ ’

¥

(d) on no homework problems
It (e) Students were allowed to bring calculators to class and-use
them in class work. TN
3 (f) There was a school or teacher- owned calculator avallable
' in the c¢lassroom -‘for student use.
4 () Calculators could not be used on any tests. \\
? (h) Calculators were allowed on some tests. -
) (1) Calculators could be used on all tests.
(- (j) The use of calculators was never ccnsidered.
5m. A C lculntOL for each student . -
o) a necessity with this book
d ' (h) hnl) bhit™Mis not necessary
() tmarves no difference with this book — %
53. What percentage of your students @dve access to a caleulator at
home?

studentse .

LR (- /_.‘:1'\\' g)-’f

2. bl
-

This ic my guess. | I asked all my
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62

A3

“. - 54, If you had three suggestions':o ~ake to improve this book, w are
2 - they? - .
\ - .
A
L4 . '
G & 2

~
- -
- - .

-

55. If you had a chpite weuld you pafzicipate'in a study similar to this
in the future? Ne | ves | '

4

56. Please indicate any other comments,you might have.

“L. o - .

\ . \ . .
v

Thank vou very J::h for taking the time to complete this very long

. form. ‘ 4 c ‘ , :

1,

4
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: APPENDIX F " . lo4

' . % 7 ‘;Beading Level Evaluation of -
Algebra Through Applications

Gerald Kulm, Purdue University

Present methods of readability measurement for mathematics textbeoks do

. L]

.

not provide for making grade level estimates. Ho_wﬁ a number of methods

a
have: been developed. and validated for comparing the readability of mathematics
B . ] ~

tgxtbook -passaées in a rank order fashion. These are summarized briefly as ‘

follows: P - ‘ o - |

a) Kulm Readability Formula. : ‘ d . B
- ‘ . * .
This forml:}a was developed especially for 9th grade algebra materials.

. ” -
and accounts for approximalely 30 percent of the variance in the
: - .

. ! re;ding difficulty of expianatory material (Ku};m, 1b71).
. ) The formula was validated by ha\)ing s;lgebra _students.‘cqmplete
- cloze tests .o:} 100 é::q‘)l‘anator)(ar:d il};xstrati‘ve pgss?ge.s .f‘rom a
’.v‘ariet:} of” a*lgebra te.xtbooks.. The formula is: | -

/
. ‘ L
‘ Y = 26.3 - .16X + .05X, ~ .14X, ~"708X,

L

Whgre Y = predicted cloze score '

xl = perceat of ‘math symbols

1}

) “ ‘ . .o .
. S~ N . L4 N ;'

%

X

percent of reader-directed s'e?eng:es
* . ' .

3 average sentence length

¥ 4 - Xa = percent of math vocabularv wotds

* ¥
.

b) , Kane Readability Formyla. - - - ) | -\

. ——— s "N

This formula was developed for mater\ia‘l prirmrily,a’t the Ath-9th grade

- ' .

, , e .
. . . . T e .
- . . - L.
. ' * .o L -
N . . . * :
hY . .

v - ' > ’ . . ~_):/ . &

. 15;
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levels and accounts ffor approximately 30 percent of the variance #n
. ) . '

reading difficulty (Kane, Bymme & Héter, 1974). The formula is:

™~

. Y t 35-52 - -lsxl .‘+- .]:Oxz .-' 42X3 - nl7X4
r
Where Y = predicted cloze score
"'X1,= number of words not on Dale 3000 word list and not on
* .0 80% math list : .
) o \ _— -
" . Xz,*-number of changes from symbol to word‘and vice-versa "
oo K3?=¢qumbe:.of tords not on 80% math list plus'pumber.of symbols
" not on 907 symbol list - o
»
- X, = number of stion marks )
! []
/ - :
| v\
c) Teacher Judgement. N
\ L) * |
' " This prdﬁedure uses a list of criteria on which teacher evaluate the
. ' ™
overall difficulty of a péﬁsage. The average rating prbvides a“means
of ranking mathemgtics passages accordinhg to. reading difficulty.
1 . ' .| E ‘
. Cmparisons obtained by this method correlate .70 with comprehensiom - |
‘ o | . \ P
test scores and .65 with cloze scores (Loehrlein, 1974).° The list
: . » ) .
A f criteria items for judgement is given in the di¥ections that are ‘,g
appe ded to the report. ) . f{
3 . ' =
d) Infgrmation Content.
< _.J ] .
Recent work in the area of software science has indicated that the
fnformation content and language level of techﬁical_pfose can be
measured (Kulm, 1975; Halstead,&l977§. The measures are objectively
- g determined from the words and symbols of a passage and provide for
) ) ) ' . ) ¢ [
assessment of the informational complexity of test materig'i{, -
4 . .
({i The formulas aré: - . -
. ’ ‘ . . 'v = N log? - ‘ ‘ IS
a s . " - - p .
L . : ~. ‘ - :
s ) ~ , . 2 . nzé ‘ . -t
K L=nl *. 1 ; 4
* - x /
° VL A ‘
s I = N I\)‘ L
r o !




14).

. ' 166 \

- Where N = totaf}nmbef'of words and sumbdls
. ¢ ' Y.
" n = number of different words and symbols —

n. = number of different function words and'sumbols
n, = number of different content words and symbols

V = volume of infofmation - p ) .

L = language level

‘ VA «

I = information coﬁtentﬁper word

Each of these measures by itself has not been applied widely enough to

“warrant a decision about readability to be made with complete confidence. On

the dther-hand, there isevidence that the measures do differentiate among

'grnde levels of matheamtics text tKulm, 1975).

v “- . K "
’ ' Procedures '

{ .

Textbook samples: The Algebra Through Applications teit‘yas compared with

two widely used algebra textbooks (Holt Algébrafand Houghton-Mifflin Red

[ - Py

Algebra). First, fifteen sample passages were selected from the ATA text;
ene from approximately cvq;y‘BO pages of text. .Each passage was chosen from
‘ )

explanatory material and each covered a complete topic. The samples did not

-

include, exercises, tests., or optional material, :The next step was to select

paSSages from each- of the other two textbooks which covered the samé topics

1

. T ) ra
as the ATA sampleg. Finall;:‘zzbé\gampfes of word problems were.selected from

each of the three texts, representing a crosséseqtioh of the problems in '

']
- -

. - (.— Al . .
€ach text. ~The explanatory passages were each approximately 300 tokens ip
| : - ' '
length. Table 1 presents the topic, Raze nunbers and token length of each
. + A - 'Y
sample passage. For longer passages, a maximum of 300 toke?s was analyzed.

For word problems, each samply comsigted of several problems wiéh a tatal

length of 200 toKens./ ‘ <ot

. . 5 _ .
( . A -
‘ ' ‘) a - /o )
F IR » Foo
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A photostatic‘topy was made of each passage, eliminating the use of_color

as a variable in judging their difficulty. Readability data: Four measures

)

of readability were obtained for each of the 45 explanatory passages and three

measures were determined for the 15 word.prdblem samples. The Kane and Kulm

readability formulas were applied to each of the 60 samples using the péocedufes

described in the attached directions. Teacher judgements were also otgtained"ﬁ

for eacn of the 60 passages. The teachers were enrpolled in either a graduate

- L

mathematics methods course or a graduate course in teaching reading in secondary
content areas. The directions for teacher judgement are attached. Finally,

the language level of each éxplanatory ﬁassage was calculated. It was believed

¢

" that the.language level measure was not applicable to the word problems, since

t

each problem was a separate topic. The language level re is idtended to

be a measure of .a single entity of text. :

Analyéis and Results

Thé'predigféd cloze scores were calculated for gach paséage using both
) .

the Kangé and the Kulm readability formulas. Some of the passages were shorter
* . -

than 300 tokens so it was necessary .to adjust the Kane formula variables.

This correction was done by compﬁting an estimate for each independent variable
. : ) : o i

as’ follows s ' 'S
- . 300 |
X, = = Y
i n
where n = .actual asassage length %pd> )
! * '

' Xi = actual variable value . ) , > .

- / ' . - ( .

“The estlimites were then used in the formula to obtain the predicted cloze

seore. . -,/7
. _ ‘_ ‘ ‘
The infofmation cConteng values were used’ to calculate the language Tevgl

- * . -

P . . : v ) . .
far’bi§h nassage. This vgriable was selectaed from the available intormation
measures because.itgi@imiler to the psyceho Iir},uistic concept of ‘type-token

. . ]

;-
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ratio and because it was found in previous work to be related to reading

level of mathematics text material (Kulm, 1975). . : /-—-\
The teacher judgement ratings were assigned valges 1 through 7 corresponding
to extremely low to extremely high reading complexity, respectively. The

values were averaged, resulting in a mean teacher judgement score for each

passag(z

For each passage, a profile of reading complefity was prepared by. using

L 4

the foyr measures. The score for (h of the 20 triples of passages covering
similar content.was plotted on the same graph for each measure. The profiles
pr?vid%is&ﬂs of a)‘the reading level of each passage with the mean
for adl passages on each measure ar_xd b‘) the rank og each péssages with t_;h'e

other two passageé for each measure. The profiles for the twenty triples and

rom each text are given in figures 1 through
.

i for the means of all

-

A second type of re

ng complexity evaluation was obtained by‘computlng
a ¢omposite readability score for 'epch explanatory passage. " This sc‘oré‘ was
computed as follows: a) within. each triple, the three passages were ranked

for each readability measure (3—h1ghest Zﬂmiddle, 1=lcwest in t.he caaejf

tie the average of the ranlos was assigned to each) b) the ranks on the four

£

measures were smm*ed‘, producing a minimum score of 4 and a maximum of 12.

. . - - ~ ‘\ >
The composite sdores are given in Table 5. The ATA, textbook had tqﬁé best - N
s >, . B .

* { . . . L] h
composite readability ‘score on sevep of. the fifteen explanatory passages and
. v ) . y
\ ) was lowest ‘on three ‘passages. The ATA- text also'has the highest mean composite
-~ p . »
score. . ‘ . ' ‘ ’ o

.

‘Conclustons '

[z » 3

. . i [ . .
’ Based on the analyses completed, it can be stated with dome confidence,

that the Algebré 'Ihroggh Applications text is written at a suitable level

far nTath graders. Cofpared with two widely use algebra ‘texts, t{e Wra

w' - . N s\
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text falls between the two on three of the four readabilit§ measures used and.

is above both .on the other measur;T‘GEEE‘thq\Ti?ns over all éample passages

are considred. It may b4 worth noting &hat the

i

measure on which ATA is best,’
T

.»the Kulm formula, was deve
-

ed especially for elementary algebra texts.

It is also significant that the means of the measures were fairiy consistent

b P

. . in ranking the texts and thereé were,no great” variatipnms.

-

-~

As expected there were considerable within-text and between-topic
* ) * .

variations ambng the .four readability measures. For the Kane and Kulm

formulas, these variations are easy to explain,
\ : ;
In the Kulm formula, a high perdegtage of symbolism results in lower
. . : "
reading ease, whereas the Kane formula is moge sensitive to ‘the mathematics

-

’.

vocabulary co plexity;‘ The Holt text, for example, was ranked consistently
low, and the ATA‘text consistently high by the Kulm formula due to the high
and low relative percentages of svmbolism, respectively, in the two texts, | .

L]
. The Kane Jformula consistently favored the Holt text since. symbolism was npt(
\ . ‘ . -
a factor and few words are used in the text.,

The mean teacher judgement scores on all passagds were -similar for the

three texts, with the 1t book slightly higher. In examining the indlvidual’

(-M '

paésages which were fated easy or difficult by teachers, it was possible tos

¢

. discern a few patterns, Generally, teachers rated as dif{icult thoGQ‘:;jfages
?:; - that dealt with difficult vocabulary and/or especially complex topics, few

symboMsm, or passages that contained ,a combination of tables or graphs,,

. N ) . i . . -

j Passages were rated as easier to-read when they contained few words, used
. _ . . .

numerical examples (rather than general variables), or contained ppeated

= - - ) . ’
examples of a process or principle. In general, it appearcd that teachers were
\ . . - .. .
somewhat—content oriented in judging reading case rather than using criteria-
: » N . o
A . . . . I3
that were strictly related to readability. This finding is especially grue

-, y

‘for the word problem samples, A comparison on passage ranks revealed that

sy .
‘ls)u ‘ ‘ ’

(‘.' - « . - | ' .
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teacher judgement ratings agreed most closely with Kane formula ranks (24 of 60)
: 0 .

-

A

thdn with the Kulm or Language Level measures. The explaﬁation for this is.

probably related to the preference of teachers for passages with few words'

and numerical examp}gg and ‘their low rating of,Paséages_wiqh difficult vocabularyf'
In any case, tﬁk'ATA text lies very close to the ﬁeaiaiﬁ terms of teacher

judgemént, with only, one or.two passages being judged as gspecia}ly difficult.

.'The Language Level measuré did not‘producé a great deal of variation

. ' ‘between texts. ggkthé.ocher ﬁand, there was a 30 percént aé;eeﬁgnt on the = . -;
. rangs.ofipassages bet@een Language Level and the Kane formula, indicating

th?t #ﬁg.measure may prévide a soméwhat useful criterion for reading ease. . T

A.post hoc analysis of the information variable V/L which according to .

¢ L)

Halstead (1977) provides a measure‘of~the "inteiligénce quotdient" of a message, .
produced a 35 percent agreement with teacher judgement; The mean of all

sample passages on both L and V/L for the ATA gext was between the other two
. 1

texts, iﬁdicating that the information content of the text is at an appropriaté

level, Further work is necessary before making'mbte definitive judgements
. a

.

‘on"these measures.
: [

In summary, it aépéats that on the basis of tﬁe best available measures

of readability for mathematics materials, the ATA text does compare favorably
® ' . .
in reading ease with popular texts currently in usé. The consistency in the

.

measures in ranKing the texts provides support for the validity of this
: . : . . . : . : ¢

conclusion. The ATA text is, ;hérefore, judged in the evaluator's opinion

-

written at a suitable level for elementary algebra students. -

0 S

NN
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, e ! S
v Directions for Counting Word and Symbol Tokens

For

Kulm and Kane Readability Formulas

\ []
Y
H&gt tokens to count,
’ at

_Begin the sample with a title. Count the title and all words and symbols
on the page. Include: (a) numerals and letters for‘ordering,x(b) Honds or
symbels on graphs, (c) symbols for figures such as A in A ABC (4) pihge-

holders, and (e) any punetuation symbol when used with a:‘gscial meaning in

msthematics (for example, the colom im {x:x>2}). Do no ount_pictures'or

arrows, geometric figures, aﬁd punctuation which does not have a special

-

‘mathematical meaning. o ' L.

What ave tokens? | o
. e - ,
Word tokens: Mdst word tokens are simply written words. Examples:

' number, thg\ 18, follow, answer, triangla. "In general a word token {

Y

separated from surrounding material by spaces. The number of word to

an abbreviation is determined by the number of different word tokens

form-U/.S.4. has thrée word chens; cm. has one word token. Hyphenated

S

can be used alone with meaning.. Non-lin

N\ in one word token; one~to-one

.1is three word tokens.
~ . . ‘
‘Math tokéns: these are signs which appear indﬁhe language\gf mathematics

L )
which are not word t:okens, punctuation, or drawings such asJ y 2, +, 2, and

-~

%. They are the smallest eg;esnyhich can be J;ed independeptly to convey the
Intended meaning of that part of ehe written.deteriel. These rules ﬁay~be
heipfu;: (1) A fgraphic s$ign in which all parts are connected is at ggst.one
math ' token. For example, x 11 one path token. (2) A graphie sign in.which

/. Y

¢ ' . @®

L

~a,/1
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all part® are not connected’ is more than one math token if two or more

parts indegpndently convey the intended meaning of part of the material
\
'Y -

or if the parts are separated by other tokens. For example? = and } are

> .
each, one math token; =,x?, 35, are each.two math tokens; (a) is three

. . '
math tokens. )
. . f
£
Order Ln which %okens nre counted.. - ®
ﬁ, , Tokens when written on a math page are not always ordered- from left to =
r ' r¥ght as in erdinary English. The order imposed by vocalization.should be

followed. A vocalization is not necessarily ugique but it should be

consistent across uses of the formula on passages that will be compared. - __~~

-

The exptession , ;Z 5 has tokens ofderel as follows:
: . . _ =-b +\y b - 4ac . . '
r/ 1 X = 2.3 \/ . . |
/ Xy Ty = b! +s _QJ ] b: 2: T 4: a, ¢, —, 21 a . “H
& ] - ' ' v

. Kane Readability Formula , .
Directions for Measuring Variables
//rﬂounting variahle 4: The number of words not on-the Dale list of 3000
Familiar Words that are not on the List &f Mathemglics Words rhmiliar to
~ | _
7th-8th grade students. o . s
1. Circle all word tokeng in the sample that are ngt on the Dale List—-

Ll

of 3000 Familiar Words. Circle all words, even if they cccur moré

> ‘ 7
. than opge. Do not consider nu erals or symbols in this count. The
- . '
Dale list and directions for using it are found in Appendix D.
. . " ’ l. - ' ~ ‘ ) ‘-
2. Coasider each ™ »f the circled words., If a word is not nn@w List of

\

{ ' v . - : a
Familiar Mathematics Words, put a line through ¢ waord., The List

- .

of Familiariyd@hemaéics Words is givem in Appendix .

*

-
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L.
3. . Count the words that haveé both a circle and a line d@awn through them.
This count ig variable A and should be entered on thé worksheet.
Counting vartable B. The number of changes from a word token to a
math token and vice-versa. Letters as such, vwhether used for ordering,
A S &“\\' o °
a vagiable,tof a figure name, are considered mstﬁ\tqyens for purposes of
. N .
. §
counting variable B.” The count of variable B in the e 1g below -woullds
be.‘]. - - . A
X6 @ qp OGD q? Do ®. - L
Example: In + AABC, + 1f +£B=45" + and + £C=~90°, + .} - . L .°¢
. How many ,degrees are-there in + ZA? ' |
Note: The arrows shown in this,exampla indicate chgnges fromlsqtd to \
math token ot vice versa, and are not part of the original passage. «
A figure should be considered in itself. That is, only coumt é;;;}es

AR -
‘that occur in the figure itself. There Cs no count at the beginning or

ending of a figure. The count for varia@le B shg:ld be entered on the worksheet.

¢

Counting variable C: The number of different mathematics words on the

-*

. List of Mathematics Words Not Familiar to 7th-8th grade students plus‘the

. ’ - b »
number of different mathematics symbols not on the List of Mathematics Symbolsy
R L ] Q‘ . 3
Known by 7th-8th grade students. ' ' - ~

=

-

Appendix F contains the List of;pnfamiliqr Mathematics Words. This .

list contains word:é}ba; wvere thted with students im 1970 and Hﬁich less .

_ than 80Z of those sted said they knew.

~

Appendix G cTntains e List df'Famil r Mathematics Symbols.
' N ..

How to count ‘hath tokens\;§g\described above. It 43 important to n&te . '
' - \

the difference bet en.Appendices\F and G. Appendix F contains unfhmiliar .
y v )
words; Appendix G co afpé/familiar ‘symbols. Thus there will be a difference

in thods of counti
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.

For each saqxple:' -
1. Count the number of word tokens in.the sample that are on the List

of Unfamiliar Mathematics Words found in Appendix F., Directions for making

-

the cbum; are in Appendix F)

)

Count the number of the

t

-
#

word tokens that are differe&. ‘That-18, 1if ‘;
\ . -

s’
|

l

'commutative' were used f

a

r times in the sample it would‘mly count

. . .‘3 -

§ . orne unfamiliar word in tWis count. ' However, if-  different. word forn\a’ge-
used they are countéd as differeﬁt word tokens in t_his count, Thuah'com-
mutative' and 'commutativity' would both be counted. This is count Cl and

« should be en;ered on the workshegt . ' - \ -

~ . 4

2., Count the r‘mmber of math tokens fn the sample tﬁat are not on the

List of Familiar Mat_’hematics Symbols found in Appendix G. - *

-

* Count the number of these mathematics) tokens that are different. M\/

. l’ \ . - .
in x" -and b2 a:P\counted as different becluse of position. A symbol is comn-
sidered familiar only if it is in a context similar to that given in the |

appendix. for exguwple, - 16 8 - 3 is familiar, but -‘i_rn';.‘lf' f.s am:-,#glm'

.
. . .
"

] . . . L ST . L,/. .
> This is count C2. It should be entered on the works&heefz.-,"‘ljfe sm‘mof : )

. : . - A A
Cl and €2 is variable C and should be entered on the worksheet.

/ . . N ) . *
. Jounting variable D: The number of d@Mestion marks.. Merely count the .

number of '?' in the sample and record this number on the worksheet, ‘/

[N * -
N LS . ..

- ' X R E T

1. ) o .«




Kulm Readability Formula

.
[

~a

Directions for Measuring Variables ' ‘ .

A\l

Counting Variable Xl: The percentage of,mathemagical symbols (tokens).
a .

the neﬁtest unit.

.Coynt the‘tocgl number of matﬁ tokens. Divide by the' total number of all ,

toke%s, and multiply by 100 to obcain the perceﬁtage of math tokens, to
o . L . 7 .

- ¢

_as the last sentence. ) L .

CountingﬁVariahle X2: The percentage of readerﬁﬂ*recced sentences 'Count ’
thehber- of sentences t:'hat contain a form of '(:he.pronoun you," or that.

ate 1mperative or thec are quescions Counc each sentence only once. even
-

. if it-has nnte than one*of these propercies. Dividetby the total‘nunpet’bf

sentences and multiply by 100. Note : The last complete,sentence is counted
. ‘ - LA ———— .

Y

., - e
. - . é

; . - LA > & ‘
> Comnting Variable X3: Average sentence length. Count the total number of

tokens included up to the iast complete mentence. .Divide by the number of

8

complete sentences. . Edhations are counted.as sentences unless they are
P ~ [ . .

included within a sentence that has word tokens, in which tase thej'are
counted as‘to&ens of that sentence

Counting Variable X4:  The percentage of mtti vocabulary words. Count the

total number of .words :hat are on the List of Mathemati Terms (Kane,

et al, Appendix A). :éﬂht a word every time it appears. Dinide by the
. . L § ¢~

tgtal numher of all tokens, and mulciply by 100.

. R 176

]




s

P . N
» *
- | 7

. ._ ' Teacher Judgement

Directions: You are asked to evaluate the reading difficulty of sewveral

;assages from elementary algebra books. First read each passage, one at a

-

time, with attention to the criteria listed below.
. ‘ 1
After reading a passage, please use the rating scale provided to indicate

your judgement of the passage for elementary algebra students, grades 8-10.

Vs - A .
This rating should be your overall ratimg of the passage accordiqg to diffi-
" Nt -

. culty of compuggénsion. Note that "high" means high difficulty and "low"

o
’ ) \\}
[

“s

neaqé;low difficulty of reading level. .t
*

- o/
L e .
D

.Interest level of this macheﬁ;tical'tapic
Com?rehensibility‘qf’agthor’s ;fiting stvle ' ‘ : .
Qualiby‘of exgmpies - effectiveness in maging'the.poinq clear

Author's anti&tion of readers' questi?ns |

Average, sentence length

Average word length ) '

- 4 . .

-

- -

Avetrage complexity of sentente structure e

Overall difficulty of math syr n%s

* .
b s

Overall difficulty of math vocabulary words.

~

-
-

Appropriateness of {1lustrations ({ncludes granhs, lists, tables, figres,

-+

pictures, diagrams, etc.)

Ease with which 1llustrations can be ‘understood
Number of illustrations ) ’
Number of examples

Number of questtons .

. A}

"Number qf'math'symbnls.

¢ ) ( ) :
. s . : P

Number of vocabulary words ) : i
o . . ‘e
Number if different words having 3 or more syllables
Nﬁmbgt'of math comcepts contained ih the pagsage . L )
» L1, ,
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' ‘ | TABLE 1
- o * . 178
Topic, Page, Numbers,. and Token Léngth for Textbook Samples »
e - M . o * .
- a v 1
Passage Tepic ATA " Holt H-Mb
, pages pages tokens pages
Variables 79-80  4-5 229 45
2 Adding Integers 128 *© 21-22 300 35-36
on No. line . ' ,
, Division 217 31-32 300 78579
4 Solving 280-281 .59-60 285: 48-49
. F{-a-b ‘ .
5 Powers of so0 - 122 300 - ~122-23
: .- fmonomials
6 Scientific S11 - 140 - 251 148
Notation .
7 ‘Ratio 257 261 . 211 201 .
. 8 (Inequalfty 286 94-95 " 196 255 B
9 Fupction 690 317 279 287
*10 Linear 699 276 © 270 311-12
Functions i . ‘ h ’
11 Solving linear 622" 293 - 300 346
systems ‘ . ‘
12 Square roots\ 518 384-385" 300 " 9382 -
13, Quadratic .709 320 194 . 426 Tt
functiots o, | ’ .
14 ..~ ° Solving 319 85 . 300 61
. axtb=c . _ T - '
- '\f * ? . .
15 Medning of 670 - ¥58 . 300 180
’ a-b=0 " . L
16 Problem set® 136 82586 200 105-106
17 ° Problem set 278 249 200 204
18 Problem set 372, 304-305 200 ,
19 Problem set '508 355367 200 - / 393
Problem set 6198621 433 200 /

apasSages 1-15 were 300 tokenms long.

bpassages 1-15 were 300 tokens, long except for passage 2(200) and passage
: : . .

11(290) .

-

-

Fpassages 16-20 were 20b tokens long for all texts.

/

L 2N

Y

1
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o s s
J - : Values for Reading Complexity Measures for
- Algebra Through Applications
I Q /"
. Passage Kane " Kulm ' Teacher . Language
. Formula Formula Judge Level
I 28.82 19.48 \ 4.66° - T L1139 .
2 | 312.73 - ©19.58 . 4.25 - . 1477
3 31.08 . 22.06 - 4.00° .1266
‘4 | 34 .64 1904 4.66 .0980
s, 1/ 27.74 16.57 3.33° 1163
6 = 26.719 16.45 ' 5.00 1318
7. 6.6 - 2395 4,50 - .1196
] ‘ t - . L3 ¢
8 - 29.64 ' 22.0% * . 3.33 . " L1135
/9 o 28.24 19.79 4.00 L1471
.10 - 23.35 - 15.12 o. 2.25 1307
1 ' o30.26 .o 17.23 5.00 .1110
12 34.66 17.07 - ©3.33 .0888
13 . 28.2L 13.92 - 3.66 .1298
PR ) ‘ : < !
14 31.19 17.71 3.00 ~ 1308
15 33.80 19.45 4.00 ~.0793
: -
16 33.64 23.75 2:66 -
17 37.24 21,37 - 5.33 -
L o . |
18 Y. 32.82 22.72 : 1.75 , -
19 2966 2371 4.00 . -
20 Y" 35.68 24.12 4.33 -
' Means. 31.32 19.76 ‘ 3.85 %1190
\
v .
)
I .’/
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, - Values for Reading Complexity Measures for

TABLE 3

*

Holt Algebra
\ .
' S Kane Kulm . Teacher Language
, ‘Passage Formula * Formula Jgﬁge Level . o
1 32.79 '18.05 ©.5.00 7 - 1256 -
' ‘2 35.51« o, ,  17.40 o, 5.00 - . L1515 - .
‘ . 3. 3d.71 13.04 5.75 .2083
f : " SR -
4 32.26% 16.50 4.00 e 1192
) A AR
5 . 29.31 11.91  ~  %.00. 1798 -+ :
[ \ ‘o- * -
‘6 27.3<r_ 16.09 5¢33 .3330
\ |
: 7. 30,504 18.84 5%, 75 0584
B . \ - ' - .
g;ﬁ 8 29.54% 15.62 4.50 1295 .
- . / . [3 - ’ .
9 29.31% 15.13 433 7 0809 y
io - 29.79% 14.64. 4.00 ¢ 1404
. 11 .30.59 " 16.13 5.50 .0973
Co \
12 31.11 © 12.97 4.00 1269 oo
' T . \ . y
.13 21.54% j6:62 4.00 , 1186 . .
' | T g
14 32.92 14.58° 4.33 . tewr \
- - ‘
15 34.62, 14.03 4.75 .base
16 . 37.06 26.43 ¢ 3.00 -
r é
17, 39.12 23.90 4.33 K '
18 / 37.10 22,33 .66 -
19 35.78 26.8 4.6§ N -
20 /37,71 24..99 3.50 -
Means +32.23 17.50 , 4.52 .1365
*Corgected” for length. (
o N
o . " '
. ) .
¢ ¢
/.
1 . L
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) @ . TABLE 4 ° y _
. ' - Values for Reéhng Complexity Measures for
- " Houghton - Mifflin "Red" Algebra 1’ - - -
. : NS \
. ( _Kane " Kalm » Teacher .Language
- Passage Formula - , Formula Judge’ " Level
DT r . ) h - - - . -
1 . 27.51 18.11 3.50 : .0882
2 - ) 3% .06% 18.46 ©  5.33 .1269
3. %0.98 . 14,04 . 4.00 062
‘4 - 29.70 17.73, 3.75, .0752
. r ¢ [ - ) : , ’./H\.
5 : 30.08 10.38 - 2.50° . .OBB8—~
¥ . ¢ . —
6 .23.08, '14409 < 4.00 ., .os18 '
7 . 29.48 117.53 4.00 ?0379 ’
8 ' 36.21 ' 19.07 4.50 . .1058
\ 9 27.49 18.71 . 3.00 . .0651
10 ’ - 29.96 13.13 3.66  .0624
11, . © 24.96% 18.09 4233 ¢ . .18l
- ! . !
- 12 25,55 18.24 . 4.00 .0908
13/ 27.75 13.05 ~  *3.50 1073
/ . '
14 ' 25.16 18.51 4.66 ~.1199
i '
15 29.74 17.77 3.33 .0909
16 s 35.65 I S 0% L I 3525 - - /
17 34.36 - 21.90 “4.00 . -
18 © 32,44 - 022,90 5.00 -
19 ‘3 21.98 4.33 -
20 . 30.21 22.65 2.25 -
Means 29.87 17.91 4,84 .0915
) . \- ‘p. ] : N
*Corrected for length
1.
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. " : TABLE 5 ’ ;
| ‘ Composite 'Reagiing Complexity Score’ S .
for Bach Passage
. .-\‘L ' . T . o ! - S
S — — -
* . . [ = . ) . o
Passage ' | ATA < . Holt B-M
M ' ﬁ‘( T " . -—
1 9 * 6
< . $ S 7A ’
Y 7 L e
) . T e
. 3 y 9.5% 8 * 8.5 -
. e -
. 4 s - 11% - . o 6 7
v 5 - gk | 8* . 8*
6 ] . T T 9% .6 -
, ‘ ) ) . - . . . N
7 : - 7 - : 11% ‘ 6 ‘
-8 8 | 5.5 10.5%
9 8 9% . 7 .
10 T ‘ g v g% .
) . - ‘ ! ‘
-1 CEY - g% 6.
12 9% © 6.5 " T8.5
43 | o 8 o 9% 7-
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APPENDIX G . 205
NOTIFICATION OF PROPOSED STUDY

ALGEBRA THROUGH APPLICATIONS

The four sheets which follow constitug\\an ac:empt to describe the

materials of the First—Year Algebra Via Applicatione Development Project.'

an NSF-funded project centered at the University of Chicago.
Included in this description are the foliawing:
‘ .
* ¥ Sheet 1:- Summary &eécription of the course
Sheet 2: Table of"Contents of the materials ;

,Sheet 3: A sample lesson ﬁrom the materials
"Estimating Wildlife Populations” (Ch. 5, Lessan 1)

P - Sheet 4: A sample lesson from the materials ]
"Slope" (first four pages) (Ch. 7, Lesson 3) .

Sheet 5: Four sample pages from the materials ,
» problems from
e "Describing Patterns Using Variables" (p. 2-14})
s, “The Distributive Property” (p. 6-22)
reading from '
"The Power Property" (p.¥8-15) ,
"IV Ratings and Sampling'™ (p. 1-18)

At thig time, the mat:erials themselves exist only in dittoed Eorm and

complete sets cannot be distributed. A printed testing version will be
.- _ . ’
available in AugustJ"I§76;”fbr the testing planned during the school year -

: , )
‘ 1976-77. L

¢ ~

Further information is available from the project director, Zalman

Usiskin, Department of Education, University of Chicago, 5835 S. Kimbark

] . . Avenue, Chicago, Illinois 60637. ' T
’ i .":
“ .
f . ) o
- -( ‘
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" ALGEBRA THROUGH APPLICATIONS *

Summary Description of the.Course
- . . ]

, These materfals are designed for average firstejear algebra
students; the course ‘is designed to be a substitute for the traditional
course. :

This coyrse has soge differences in content,” mathemacicdl
apprTTCh and pedagogical approach from traditional courses.

kR
Conten: differences: The traditrional skilla associa:ed’with
fié:&;year algebra are present «but with the following exceptions:
factotring of polynomials, fractional expressioms and simplifications
which require factoring, some complicated radical simplifications, and
artificial word probleéms. :

( In their place, great attention is given to the uses of numbers,‘

operations, linear expressions and relations, ppwers, and sentence-solving.
_Common statistical measures, the chi-square test, simple probability,
sampling, and randomness are integrated into the course. The very large
number of other applications include, wherever possi ’ problems which
involve the analysis -of - actual data and real situati

I S
>

Mathematical approach: In this course a model of a concept
{s an extraction of the commonality of many actwal applications. (For

.example. addition has threa models: union af- sets, joining lengths,

and slides. ) In a typical course, the developmént proceeds as follows:

properties ————> skills ———————) word problems

-

In this course: ¢

. . prope ties
real-world skills

situations.

———> models

i other applications .

2

That -is, from thé‘models, properties or generalizations of the

. concept can be seen, there develops ‘motivation for the need to have certain

simplification and sentence-solving skills, and other applications of the
concept are available if not self—evident.

Pedagogical agproach*' The Materials are designed for standard
self-contained classrooms. A mastery 1earnigg}strategy is being tested
for the learning of some of the skills. For this work, the student uses
a workbook whieh is closely tied to the text itself.

- ’ " r Z. Usiskin
: April, 1976

), ..
(4&_"
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~

Your name " "School name .
Address < . . Address . . (ig;

Name of person to contact at this school (if not the same as above)

»-

> : We are interested in using Algebra Through Applications and being a )
part of the study. (If you check this box, ‘please answer Ques:iona
‘1-5 below.) o , ‘ o

’%. Total number of. classes (exp. & ccntrol) uhich nigh: be inwglvcd
Total number of students uho-might be involvud ——
(Half of these,classen would usejthe experinental n&terials.)

2. What grades does your schooliiﬁcluée?. (Cifé;a.).

9-12° . 7-12 10-12 7-9 6-9 = Other (Identify)

3. Nuﬁber of students in this school

5 ~ Type of péhool (public, parochial,ptivate, etc.)

‘'  Describe the area in which your school is located.
¥ 4 /// : '

_ . Y O .
4. Describe the students in the classes‘you woul&jwant ‘involved in the study.

.
et

*
.
t . -

- 5. If-wmore than one level of algebra is caught at the school, name these
levels and describe how students are selected for them.

!

—_— . .| Even 1f not selected for ‘the study, we Would like to use Algebra .Through
‘| Applications. We would probably order about copies of the text.

, s
Piease return by May 15th to Professor Jane Swafford, Department of Mathematics,
Northern Hichigan University, Marquette, Hichigan 49855

o
L,
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ALGEBRA .THROUGH APPLICATIONS -

Availability of Materials for 1976-77
and Summary Desc¢ription of Testing Program

The materials described on the attached pages will be available to

_any schools that wish to use them and in any quantity for the school year

1976-77. They will be printed in two volimes, Size 6 x 9, and distributed
at cost.  The cost per student will be between $3 and $3.50.

We are looking for 40 ¢ érimental.ciasses (using Algebra Through Ap~
plications) and 40 comtrol classes. (using commercially available texts).

No more than 2 qf each will be from any one school. Schools will be se-~
lected to provide a representative sample of geographic, soclo-ecopomic,
and cultural areas. ’ ‘. o "

' The text materiéls will be proJided free of charge to schools parei-

cipating in this study. (Other schools who wish to use the materials may

do so but will have to pay cost.) In turn, these schools will be expected
to administer all of the tests which are part of the study. It is possi-
ble that as many as 3 days at the very beginning of.the year ‘and 4 days at
the end of the year might be devoted to testing. It is also possible that

periodic very short tests might be given during the school year.

All results from a given school will be'transmitted back to that

" school. No dnformation will be made public from which a given school's

scores could be asgertained.

If you are interested i{n using Algebra Through Applications, read' -

the information below and the form on the reverse side. This form does

not obligate you in any way nor does it constitute an order blank. If you .
respgnd positively, you will be sent further information. . -

etable: This Form mut be retﬁrnéﬂ by May 15th to Jane Swafford im
order for a schogl to be considered for this study.

Ma{ 22: Schools Qill_be selected. During the week of Hay’25th, phone

.+ calls will be made to selected schools to confirm possible arrangements.

: ‘e
June 1: Formal notification will be sent to schools participating in the
study. . . . ,
July 1: Orders must be in by this date to insure availability of mater-
1als for the fall semester.

August 10: Materials will be shipped to schools. Do not expect arriwval
before August 20. gf/j

\“)

(1f you fill out -the other gide of this sheet, you will be sent an erder
form and detailed information about ordering.) ' '

If you are a supervisor and have a variety of possible participating schools,
please duplicate the form on the reverse side as necessary.

S T ’
< f,l
. ) ’



. - l . | vith Probebility sed Statistics ' ,
/ : ! Y 2wl Pilec Verstow 197376
o ) _ | . TAMLE OF CONTENTS
0 R Y - ’ . .
AE ~ l CRAPTIR 11 USES OF MRSERS :
. - : 1t  Sewe ‘of the Natural Mmbars 1-1
1t Raciong]l Fusbers and Neasuromeamt . 1-3
: \ , 3t Retiynsl Mewbege and Conparicon B T 1 ¢
Chapters 1-8 of the Table of Contente to the right ; . A1 IV Qatings and Sempling . 1-18
. . . 5t Expyrinental Probablifity -~ Anether Use of Rsties 1-23
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CHAPIER 3: SENTENCE-SOLVING

1:
2:
3
&3
$:
§:
1
8:
9"
10:

Eetinating Wildiife Populatioms

The Multiplicstion Property of Equations

Aa Algorithe for Solving ax = b

Proportions - ¢ .

An Algorithn for a ¢+ x =) -

An Algorictha for a -x =%
Inequali{tiss

Indqualitfes and Addition
Inequalicies and Sulciplication
More Problems te Solve

Chapter Sucsmary \

CHAPTER 6: COMBINING ‘ADDITION AND MULYIPLICATION

1
21

11:
12t

Sicuatfions Leading to Linear Exprsesions

Sitvations Leading te ax + b =~ cor ax + b (_g_
An Algoritha for Solving ax + b = ¢

Awn Algorichu for Solvimg ex + b < ¢

The Distridbutive Property

The Diseributive snd Other Propertias

Mora Sicplifficetione Involving Discribucivicy N
Zero, Meltiplicstion, snd Divieios
Diseributiviey, Divigion, and Fractioms .

Decision-laking Ueigg Sevtences
Solving ax + b <ex ¢ d '
S{tuntions Which Alvays or Raver lhpm

Chapter s«-::ry

CHAPTER 7: SLOFPES AND LINES

1:
2:
):
&:
b 1
[ ¥}
1:
8:
,-

Types of Ctaphs
Equations for Craph-
Siope

The Measning of Slops .
Slope-laterespt Equatioms for Lines ‘

The Finding of the Fahrenheit-Celuiue Ca-m-hn Forumia
The Evolutfon of the Mile Record

Norfrontsl snd Vertical Lines

Eqdatione for All Lines -

-t

Chapter Sumcary

CHAPTER 8: POWERING

1:

2:
):
L
S:
6:
1:
8:

9:
10: -

The Repested Multiplicatfon Nodel of Powering
Povering and Order of Operstioas
The Grovth Modei of Powering
The Fover Proparty
Negative Exponents
Dividing Povera
Folynooisle
Pover of Foware
Fowver of Productas
Scleatific .Nogstion

Chapter Susmary M

6-1

69

_6-14

6-18
6-2%
6-1
Rl

645
6-49
6-33-
6-51

7-1

1-7

1-11
7-16
-1
1-26
7-30

© 71-36

1-38
7-43

8-1

8-6

a-10
8*1s
8-18
8-1)
8-28
8-33
8-3
8-41
8-44
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CHAPTER 9: SQUARES AND SQUARE ROOTS

1:
r 3

73

Squara Roots’

The e 1/2

Tabdle m-u- and Square’ Roote
The li{ddle of Grovth

Stiwplilylng VRy "
Muleiplylng Pelynounials .
Arichmatic Shorteuts .

rd

Ceomectric Shortcute nd the l‘ythumn Theoren
“Chapter Summary

CHAPTER 10: SETS AND FUNCTIONS

1:

C 2

):
s
53
6
7:
8:
,-

Sets, Sudeets, and Llements
Probebilicy of Events

The Abbrevistions P(E) amad N(E)
Probabilicy Discributions

Frequancy Distributions and ucmnu
Testing Randommess

The Chi-Square Statfetfe

Functions - A Ceneral Ides .
Funceion l.umn;-

Chnptur Sulnqry
CHAPTER ll: SET QPERATIONE ANOD SYSTEMS

1:

R H
&
s:
6s
b4 ]

Intersection of Sete
Independant Evente
Mixtures »
More Mixtures
Systems

Hlov Hany Oranges Aro in This Display?
A Fianl Look at latersactioas Jf Lices

Chapter Summary
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CHAFTER 1): NATI

1:
2¢
n
&3

(m 12: QUADRATIC SENTENCES

Introduction 2
Solving a(x - h) =&
The Quadratic Formuls

AND BINOMIALS
Pascsl'e Trisag

Combinations

Notation for Comdinstfions
Frobabilicy snd Pascal

-1
-6
9-10
9-12
.3-18
9-21
9-25
-29
9-34

10-1°
10-6

10-10
10-13
10-17
10~22
1012‘
10+32
10-)}
10-41

11-1
11-%
11-9
11-44
11-19
11-23

-\ 11-29

11-33

12-1
12-3
12-9

13-1
13-5
13-10
13-12
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Lassca 1 - Estimsting Wi{ldlife Fopulations | - "a : ‘§’; - _% &, * . : . *
'._‘ - . . - - ¥
z . i Can you dee thar T h grester thas 500 ht l1eos than 3307
Feople hont rabbits and fish for feed or sport. Whalars wamt oil ; d In gmrd the -tkh‘ mathod is as (oum. Ve wish t- find T,
ss well as food. Sehnthtg atnd!y -l,ntha kabdbits of dirds.. Conserva- the total m of ‘trowt. (l) Mark m trout and returs them o the
tionfats vorry sbout erdangered species. The garment induitry wante furs. i laks. (2) Cateh € tmt‘ a few days latar.-wdwt C  be the totsl -
»
Park and forest rangers want to kmov vhat animale are around, N caught thag were mku earlfer. '(” m
/‘ Thesa people need to knov how many animsls thers are of ."ghrcn typs. ) (mrm“‘ prohhtuty .'(utle msrked tm‘l
t 1 kal '
But snimsle sove arownd., How can you count birde? What abdut whales or ~ that troat e mes "."“t
satml” © . of t 2 of mark
fish? Rabbite sra very small. Esch species of saish] presents fte W That o, Jpn? .:‘::::-:':::.:‘m - .t:::: _:. ::_rt::a:mt
problems of counting. . ) ‘ ) . c
r : . [ . Y - . m .
. Becauds direct counting fa difficult or iwpossible, indirect mathods - ' ' c T N
srs used to sstinste snimal populstions. Ouve fndirect wathod s called ) . _ In this process, €, C. sud = are koovm. T has. to FCM
the catch-recstch or nrun; mathod. Here is how lt might work {f yom ) . ) M- is n mh where ﬂaﬂn th uﬁtn N, an qntin cam
‘ wanted te knov hov many trout were {m a cartain uk-. : . T . bhelp solve & ml mbn-. But how do m solve tm oqnu..r
¢ . .
Suppose you :aught 50 trout and 7 of them had a distinctive red _ . R . - 15 T N
S0 - T .
¥ watkiogy Theo ;—6 fs the experimental probsbility of a trout having that . i ' .
. 7 .. : The nsext lesscns shov how this 12 done.
e warking. It fe natutsl to thisk that 50 is close te the ratio of all
L5
narked trovt to sli trout in‘the lake. That s, you would think that .
. . . !‘ m!!!. . R
1 o total nuaber of marked trout _ . {uestfons covert -
, 50 totel number of trout i the lske ' . 1-8.  Why sight aach of the fellowing people be interested z. vildlife
But ve don't knov hov dany trout ars in the lsks. 5o vhet fs often populstionat . -
) 1. pame hunter 2, ffeherman
done {8 to handmark some ttout (ususlly with paint) io edvance and return - 3. towrist . ‘4. sclentior ™
them to the lsks. If 75 trout vers nearked, then 5. clothier 6. cmgnatie?lot
7. forest ranger 8. whaler
! A 73 -
| 30 tatal musber of trout fs the lake
| - T /
‘ . o [ 9 ‘
]
\.\ A . -2
J ~~ i . .
g
‘) * .
o

. k

.
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11.

Questions testing understanding of the ndd;

Supposs you want to count tha number of deer in a particular ares of 8.
s forest. Describe hov the marking method might be used. -
In the marking method, wvhat ratic {e sssumed nqual to ého experimentsel '

protadility thet an suimal {s marked? . .

Suppose 100 trout are matked and npheed im & lsake. Later 130 trout 9

are captured end 3 of these sre found to ba marked. If T 4o an
eatimata of the total number of trout, how sight T,.200, 150, and 3
be relsted?s , : N

<

13

LY

Multiple Choice. In & forest there ars U deer and you wish te estimatse

D. You capture and mark 100 deer. Lster you catch 50 deer snd all 50
ara marked., ‘hich of chofcea (s)-(d) is not possibla?

(a) P~ 100 (b) D =~ 50 - (c) b = 300

(dY D = 5000 (e} All are possible.

Thc warking method doea not laad to the exact pop-hunn. It oaly glvpe
an estimate. Why fa this not a particular waskness of the mathod?

Questions for dhcualm or_exploration

1-4. The ntk!n; mathod makes some sasumptions mot necumd in the ledsos.
. . ?
1-2. 1n 1970 i{n Dryden Lake, Nev York, & marking estimate was done., The :::::::: m::{.:: :;:“ : :‘:;;‘:;eh,“ the following bappeas Cn you
_ first fish vere marked on their fina in mid-Novembder. The second catch of r )
fieh vae doaa sround December lat. (Fiesh do mot snter this lake frowm 1. Thes maerked animale srs not affacted by marking and the marks or ng.
outeide sources.) Hera fa the detea that vas collacted. (For more prodlema do not coma off. -~
1ike this, see Queation for discusaion 16.) Captused snd 2. The warked animale mce mixed fa tha letion,
* Marked Captused Previously Marked 3. Tha non-marked animals srs juet ss available for capture as the werked
" (tlov.) (Dec.) {Dec.) anf{mals.
Large-mouth base + 213 104 13 s . * & The populstion of the n!nh dcn not ehnl between nerking and
Pickerel M 329 L . | ) " ecapture.
i ) 3, .Create an experiment at home which usss the marking method. tFeg
Give an equation vhich could be solved to e-qint‘c the nuwber 'cunph. you might try tp estimate the nusbar of hairpiss OF Paper
! ° 1. large-mouth bass in the lake 2. pickerel {n the lake . clips or rubber bands or maile in & place whara largs nunbers of :hnc
! . L are kapt )
“ 3-5. Suppose you -‘th th estimate t, the totdlenumber marbles in & .t
large bsg. So you take 10 marbles out and paint a apot them, let the §. For mora informstion about estimating wvildlife populstions, read
paint dry, and return the oarbled. You wix the marbles Snd then later take R . “Estimating the Size of Wildlife Population,” by S. Chatterjee, in
out 25 carbles, Of these = ave marked. ) v Statistica By Example (Reading, MA: Addison-Vealey, 1973), pp. 99-104)
! 3. thst equetion estimates & relstfonship betveen* w, t, 10, and (57 /7 7. Far informatioa on how whala populations sra setimsted, resd "The
‘ 4. Estimate t {f m = 3, S. Eetimate t fa m {s 2.° ) Plight of the Whales,” by D.G. Chapman, in Statiscicat: A Guide to tha
o Unknown (San Franciscot 'Holden-Day, 1972), pp. 84-91. -
6. St. Paul Island in Alaska hae 12 fur eeal rookeriecs (breeding pleces). ' . .
: In 1961, tq wstimats the fur seal pup populstion in Gorbtastch rookery, *
6] fur aesl pupe vere tagged fn early August. In late Auguet s sample
of 900 pips was examined and 218 of these vers previoualy taggred. (Thise . .
{ data f& from the July, 1963, fasue of the Transacgions of the American .
P Fisheries Socfety.) Let F be the number of fut sral pupas in Corbatch
! rookery. Solving whpt :qu:tlon gives sn astimacd for I? . . .
) 7. Suppose that you lun a large number of paper clipe. Describe how the
warking nthod could ba used to sstimste the totel msmber of paper clips. u
f <
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Larved 3
Slope

Here ie¢ the populstios of lhshtna faland (part of Few York City)

, - sccording te tha ten-year census ffgures.
: - \l
Year Fop Yearx Pop Year Pop. : Yesr Pop
o . In this lesson, ve eon-ldcr & simple fdea called rute of change, . 1790 33,13 1840 312,710 1890- 1,441,216 1940 1,889,924
.—N-q This l"“ to the fdes of -lm vt { n uoo 60,515 1830 315,547 1%00 1,850,093 = 195 1,960,101
"" ® 1810 96,373 1860 813,66% 1910 2,331,542 1960 . 1.698.1m)
Suppose o girl s 473" "0 820 123,706 1870 942,292 ° 1920 1,284,103 1970 1,539,233
tsll st the age of 9 and o qov, o0 830 202,589 1880 'x.xu.sn 1930 1,867,312
", .
$'4" tal} sf the age of 14. , to . re 1s & lot of deta. So = greph cas halp.
. r .
Bow fast has the girl ;rm'l".' . ‘o . , : .
[XY)) " n miibons s
a Jou can essily celculate [ ¢ Topvlation {in arihons) '
, that the girl hes grown 13 fa 2 ; L8 oo Tme T
- . ‘ ' . vate, 130 $91)
. tb‘-' 5 yeare. The rate_of change | i . * { ’ * . (v, ;“'ﬂﬂ)
of her hefght fa % or 2.6 inches ‘ . " \ .l S .
) . . . 1 {veoe, 1230098) - @
per year.' Notice that the nusbere 13 and 5 sre feund by subtracting the 1 ’ .
’ - ‘ (470, 193023}
* beights (in fdchen) and the ages (in yesrs). ) ' - v . .
Fast the sge of 50, prople tend to lose befght as they get older. ’ l o .
Suppose & man wus 180 cm tall st the nge of 33 and 1o 177 ew tell at the ' * :
sge of 65. height (em) (" . ) .
. . s, 1000 ‘\ ) .-
His e‘lng'e in height per year 1te | . - o "
b y A  tas, ) B S A ——— . Yeor
~ Cheoge io hefght _ 177 - 180 . ' )
change in age 6 - 35 ' ) . wo Hos e teee teto
: N s . ,
10
A édegment connecting tha dots frow 1900 to 1910 would be the most slanted
- - ; - ."Q‘ - “"‘ + aqe upward to the right. That fa whes the lergeet rste of chonge sl populas-
o
e tion occurred. That rate fs : s
Every rats of change ta frnund by dividing (rate = one model for change {n pop. _ 243*]}42_‘!;*1*5&92} o 481,449 - 481489 (per year:
. @ 90 10 A !
diviuton) tvn changes. The changes are direcced distances and found by change fin time 191 1%00
subtrection. , . : 7-12
. 7-11 .
‘)
£ I ) . . ¢ ) s
' fe v ) .
O
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2. The elope determined by (1,4) and (2,-5) ta 3;——;: or 9.

From 1920 ta 1970, Manhattan lost population. So the rate of change of

populatfon {a ‘}\qntln .

cHange fo pop. _ 1,539,233 - 2,284,103 _ -744,870
chhnge 1o time 1970 - 1920 30

Thue Nanhattsa loat' an avarige of about 13,000 paople per yesr in the 30 -,

r} -

yeaca frow 1920 to 1970.

the f{dee of the slope of a bill.

The' slope determined by two pofhte ia

S

change nd coordiaates 3
che in Ist coordinates’

Def
sffnition That e, the pointe ars (:1, .’1) and
' (xy0 7,)./the slope te
' e T
. '2 - ‘l -

In -lf of the esvrifer cann. slopes were being calculeted. Bere ars

some other calculat lo‘nl.

. 1Y (1,%)
1. The elope determined by 's"f:,—'/ /1

(-3,2) and (1.4) fa 31
-:Q L 4
8- nten tal o L .
x - ‘1 ‘ 1 4
. Yeope -1

The esegwent joining these
pofnte goes up 2 whaen
gofing & to the righe, -9

(1,-%)

The eeg

meat jol{nfog theee points goes down 9 uafte vhile ‘going 1 «oe the right.

7-1)

~ ~14,897.4 (per yoar)

L2

In mathesatfcas, the word :-Al‘c_ge_ seana “rate of change." It comes from

"

-

-

Quedtions covering the reading

| 8 change in helight per yaar is change {n

divided by
chipge 'n .
2-5. e ore heighte fot: girl.
e ‘e L) 11 12 13 14 13

he“h: ‘OJH "S" "10- slln &"l 3'5" -5'5"
Calculnte the rate of change fn hefght (per yeor):

2. from ege 7 to age 12’ " 3. fvom sge 10 to sge 14

&, frow. age 10 to age 11} S, frdm age 12 to sge 19

6. Clve an nnnpl-c vhere.s rate of change (s negative.

7-10. Use the Maahatten populetione givesm on p. J-12., Calculate the

chenge i{n populetion per ydar: . .
7. frda 1840 to 1940 8. frem 1910 to 1960

9. fiom 1790 to 1890 10. froms 1920 to 1930

11-14, Use the {nforsatiea en p. 7-112.

11. Whea did H-nhlttn'n pepulat fon have the g;cntcﬂ: facraesnel?

12, Whea did Manhattan'e populstion Jecresse tha moet!? \

1. Do you think Hnnhntl‘n ever grew by 30,000 peeples (n one yenr?
14. Od the average, did Manhettan lose people at a greater rate froa

1360 to 1970 or from 1920 to 19707 ’ 9
15. "Slope” means . . . '
16, The mlope determined by (ll. yl) nml. (:z. yz) fe .
17-24. Calculats the slope for each pate of poluts.
17. (3,6), (4,10) ) 18. (5.100). (7,150)
19. (-1,8), (2,-6) 0. (1,-%), (11.,-1)
1. (1.2, -\), (-1.2, -%) 2. (8, -6.3), (1.4, -9.6) y .
1 2 . I R | .11
2]- (‘ s ] ])o ( s [} ]) 24. ( 7 ] s’- ( ] . 2,

Quentions teeting understanding of the reading

1. According to the Guluess _Baok_of korld Recotda, the soat frraktoh riee
in temperature ever tecordeu occurred fn Spearfieoh, South Pakotn,
Japunry 27, 1943, AL T:30 AM Qt vae -&4°F; at 7:17 AW 1t wvde 4%°F,
What wvae the rete of change {n tenperature (per minute)!?

L ]
f..00)
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Lesson 4
TV Ratinge sod Sampling

.

ft coste money to make o TV progren. Most TV shows sre patd foy dy

lerge companfes 1ike IRM, Reavion, Chry-icr. sod Kellogg'e. The companies

do thie fin order to seil thalr products. So they want lots of viewers.

Hov
/

does & colpany knov L{f s lot of peopls sre watching fte pro;ga-?

It recelves ite progresa’s ratings frow othsr co-rnnie- vhose business l:\

Progroms

-

is to estimate hov many people are watching each program. Yow kpow thet
I . .

)

are dropped becasuse of lov retings. S50 ratinge srs important te

saterteliners o8 vell oo companies.

.

ov are TV ratings determined? The “procass that 1s used {s colind

ssmpliing,

Stap J.

Step 1.

Nere are the steps 10 that process.

The sst of ell people vho wateh IV {0 described. Age, sex, ond

locetion sre very important. This set fe coelled the pepulst ion.

Ié is not easy ta deacribe
the populatisn. But che
census helpes. At righe e
[ flrcli groph shoving
dlatribution of ages {n

tha u.S.‘popul-tlon fa 1970,

A subset of the population le very carefully selected. This subset
fs colled o sempie. It uaunlly conteins people in from 1000 to
000 families. The ssmpia fo dasigned to be very much like the

largar population,

wvasson §
The Power Property

$.  You sow knov two madele wvhich tell ybu vhat .S wmeans.

First wodel (Repested gultiplicetion): ls = B:B-B-B'8
4
Second sdel (Crowth): s ie vhat s quantity {s sultiplied by {n § yesre
if it fe wltiplisd by B every yeor.

) »
Kach model suggests that povers ars closely relsted to stitiplicstion.

So you should expect properties which relsts sultiplicetion end 'mn‘.

Suppose yeu wigh to multiply 2, by 1‘. Ie there an essy way!?

Using the repestad multiplicetion model: .
R A T R TRD
. 7 timas & times
-2...-2
il timee
g i

A oimiler p:cbllp favolves the growth model. Suppose you seve money
st 61 yuarly interast,
In 3 yeores you will heve (l.ﬂﬁ)’ times vhet you have now.
In 5 yesrs you would have (1.06)2 times vhat you have in ) yesrs.
' This f» (I-Oﬁ)l . (1.06)) - what you have now.
But fn 3 years you would have (1.06)S + whet you have now.
That fs, (106 . (1.08)° - (1.06)°

Thesa examplies suggest tha pover property, o property vhich ve ssewme true.

fFer eny resl susbers for wvhich l- snd ln

Fowex Property
have wegning, 8 - a® - ™"

L
[ A |
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27-34. Solva: . 5. !f m {8 eny resl owmber, then J'm - 6°w = m.
27. 6x + 1z = & 28, ~30 = 1y + -Sy . 6., if t {a say real nusber, thu%-t*%'t-t
1 - - . <.
) 9. -3e 4 -be - 7 308 2.38 ¢ -3.38 = .24 7-18. Soke instences of a pattern are given. Usa varisbles to descrids
3. ) +4éc ¢ -3¢ - -20 32, ~6d~-11 ¢-58 =0 § the possibls gensral pactera. : .
- ¢
33. 2y 4 3y ¢+ By = -39 34, -300x + 28 + 620x = $28 ! 1. 6 -1=8% <o+
. /,f 14,3 ¢ 1 = 14,3 s '::_8*::
Nyt - I
. . 3677 = O + 3617 -
. 0-1-0 - 0=0+0
Questions testing understending of the reading
9. 747 =121.7 ¢ 10. 4712 - AJ12 = 0 -
1-6. Using the disttibutive property, esch of the folloving problems enn 11.3 + 11.3 = 2 . 11.} 1.1 -0
be done essfly fn your hesd. Cslculstors sre not slloved. Simplify: 37437 =2-.137 6 &
1 1 -~ 66 + 66 ‘= 2 - 66 &~ & -Q
1. 97-3% + 3-% 2. &z— « 34 1-2- -3 O 031 - 031 -0
1. n 3. u 1 1 : i1. S = 143 12, 6 -3 46-4=6-(3+4)
Y. oo — A, S =947 ¢+ 5 - -7
A VIR ¥) 2 2 , 47.2-11.6-11.6-:7.2 6.“”.%_‘.("’%,
S. 15-73 + -5.713 | 6. 80-62 0 10-62 + 10.62 3 100 = 100 - 2 6-7 +6- 100 = 6(7 + 100)
7-8. to 1970, saccording to the U.S. Dept. of Agriculture, spproximately . s _1 _3-1 14 1-3 _1
113.7 1ba of beef, 2.9 i1bs of vesl, 3.3 ibs of lasb or mutton and 66.4 lbs B3 3 * 33 T2
of pork vers consumed per peraon {n the U.S. Togethsr beef, veal, lswb, ~ 5 - 11 R a6
sutton, and pork ere called "“maste.” L:- - %{‘ - “"{Z*—-‘ g., "3
7. For e c{Ez of 100, 000 people, spproximately hov many pounde of mests .
vere co-~gumad? g 6 _9-6 13 11
130 ~ 130 - 130 10-3 10
#  ror esch n peopls, spproximately how many pounds of mestes were - * .
consumed? 15. 1 tapa coests 1- 4.98 . 16. In 2 yasre, there vwill be 2-300 mors
2 tapew cost 2° 4.98 people fr the towvn.
9-10. Three vindove ate pictured. Each hae the shape of & rectangla. 1} tapes cost 1} 4.98 In 14 yesta, there vill be 14.300 mere
Dinenstnns nte {o wmetars. & tapes cost 6: 4.98 péople in the towm.
In § yeare, thera will be 5-300 owre
people fa the towvn.
17. One cov has &°1 lags. 18. 100 > 110 yd
1Le ‘ Six cows have 46 lege. 2:100m ™ 2-110 yd
. ; 80 cowve have A:80 legs. 141 * 14-110yd
m——— '——4 — - e \
24 (%1 Y 19-20. Glven are 4 i(netances of s pattern. tances Sre true,
) () Cive vhat atensa to be the obvious description of this plttom.
o (b) Show that your description s not elvays tr
9. How wurh glava fa in the tvo left windows? A « 19. % -7 ¢ 100 . 0. 17 -17>17
10. Howv auch gxlissse {a ta el three vindows!? 16 - 2 <100 33 >3
27 - 2 < 100 103 - 108>1
11-12. 1o @ singing group thera ara & girle and $ ho'-. For efinglng dueta, ,l_ . 1 €100 2.9 - 7.9>¢£.9
how many boy-gir!l pafirs are pnesible: z
11. If 2 wore girla {otn the group.
il. tf g wore girle jofn the group. LIR 2-14 f
6-21 vy e |
-
‘)
¢ v



