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A REPORT 1S GIVEN OF THE FIRST 3 YEARS OF A FIELD -STUDY
.CONDUCTED TO DETERMINE THE EFFECTIVENESS OF SEVERAL

" PROTOTYFE, SECONDARY MATHEMATICS PROGRAMS THAT WERE PRODUCED

BY DIFFERENT CURRICULUM DEVELOPMENT GROUFS. MATHEMATICS
TEACHERS WHO HAD NO PREVIOUS EXPERIENCE WITH "MODERN" OR

EXPERIMENTAL APPROACHES TO MATHEMATICS TAUGHT A SELECTED
GRADE-LEVEL CLASS WITH CONVENTIONAL MATERIALS FOR 1 YEAR, AND

IN THE FOLLCWING YEAR TAUGHT TWO CLASSES OF THE SAME GRADE
LEVELs; ONE WITH THE CONVENTIONAL METHODS, AND ONE WITH AN

 EXPERIMENTAL CURRICULUM SELECTED BY THE TEACHER FROM THOSE

" AVAILABLE. SOME TEACHERS TAUGHT A CONVEMTIONAL CLASS ANU AN

- EXPERIMENTAL CLASS USING THE SAME EXPER.MENTAL MATERIALS AT

THE SAME GRADE LEVEL FOR A 2D YEAR. PUPILS WERE RANDOMLY
ASSIGNED TO THE CLASSES. EFFECTIVENESS OF THE EXPERIMENTAL -
CURRICULUM WAS MEASURED BY A FRE- AND POST-TEST MEASURE GIVEN
AT THE START AND END OF THE YEAR OF STUDY AND AGAIN AT THE
START OF THE FOLLOWING YEAR AS A MEANS OF MEASURING '
" RETENTION. RESULTS OF THE STUDY SHOWED THERE WERE FEW

. STATISTICALLY RELIABLE DIFFERENCES WITH RESPECT TO
" MATHEMATICS ACHIEVEMENT AND RETENTION BETWEEN STUDENTS

INSTRUCTED WITH EACH OF THE EXPERIMENTAL PROGRAMS.
SIGNIFICANT TEACHER DIFFERENCES OCCURRED FOR ALL CURRICULUMS.
INITIAL PUPIL ABILITY WAS, BY FAR, THE MOST SIGNIFICANT
FACTOR INVOLVED IN EITHER THE ACHIEVEMENT OR THE RETENTION

';STUDIES. (AL)
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- II.

Introdv>tion

The Secondary Mathematics Evaluation Project was initiated in September,
1961, as a rield study of several recently developed experimentel programs in
secondary mathematics. The primary purpcse of the study was to determine the
effectiveness o1 each of several prototype prcirams produced by differ=nt
rauthematics curriculum develcpment groups in terms of pupil achievement in
mathematics.

The revision and development of curricului meterials in a given subject
metter area has as its primary purpase greater or more extensive facilitation
of achievement of the instructional objectives than the programs and materiais
previously in use, This project was undertaken to examine whether this purpose
had been accomplished for certain experimental materials in secondary mathe-
matics., The adequacy with which this question can be examined in empirical
terms, however, depends to the greatest extent upon how adequately or appro-
priately the achievement indices used represent the instructional objectives
of the alternate programs. The achievement measure for which data are reported
i this analysis was a test availasble at the time the project was initiated.

in addition to achievement, which was represented in this study as the
performance of the pupil at the end of the specified instructional year, con-
sideration was also given to retention of the material learned during that
year as indicated by performance at the beginning of the subsequent school year.

Mathematics classes in grades T - 12 irom schools in a five stute area
(Minnesota, Wisconsin, Iowa, North Dakota, South Dakota) participated in the
study . -

This is a report of the analysis of the pupil achievement and retention
data gathered for the first three years of this project.

Exgerimental Objectives

i. To determine the difference in achievement in mathematics beiween
pupils instructed with a given experimental program and those at
the same grade level instructed with the conventional materials that
were otherwise bheing used.

2. To determine the differences in avhievement for pupils of initially
higher and lower mathematics proficiency between those in the ex-
perimentally and conventionally instructed classes at the same grade
level, That is, it was considered possible that some experimental
programs might be reiatively more effective for pupils having a
higher or a lower level of proficiency as represented by achievement
scores obtained at the beginning of the school year.

3., Tc determine the effects of increased teacher esperience with the
experimental programa on the achievement of pupils instructed with
both experimential. and conventional materials,

A teacher's experience with the experimental program during a given
year cculd increase his effectiveness in teaching the program during
subsequent years,
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It is alac possible that exposure to & nevw instructional program
might have a general effect upon the teacher's instructional
competence which could influence the performance of the conven=
tional classes being instructed during the sams year or subse- -
quent years. ‘ '

4, To determine the differences in achievement among classes of
pupils instructed with alternace experimental programs at the
stme grade level.,

5. To examine each of the above questions in temms of reteantion of
acquired knovledge as well as in tems of end-of-year achievement.
That is, the experimentsl programs gave emphasis to instructional
factors which could contribute to better retention of the material
than with a conventional program. '

I1I. Method
A. Experimental Materials

The experimertal mathematics progrsm materials that were included in this

study were those developed for the secondary leval under the auspices of:
<) The School Mathematics Study Group {SMSG).
b) The Ball State, Indians Teachers College Mathemstics Program (BSP).
¢) The University of Illinnis Committee on School Mathematics (UICSM).
d) The University of Maryland Matnematics Project (UMMeP).

Within each of these curriculum development projects, materials were de-

veloped wiich were aprropriate for various grade levels over the range of

secondery grades, Table 1 shows vhe programs that were available when the
project was initiated and were included in vhe study.

G .
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Table 1
Experimental Program Materials Included at Each Grade Level

PPOGRAM __

CRAM e
GRAJE SMSG ULCSM BALL STATE UMMaP
7 X X X
8 X X X

9 X X X
10 X X X
11 X X X

12 X X

X « indicates program availeble and intrc.duced as experimental material.
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Data were gathered and analyses carried out for classes instructed with
materials for each of the availablie programs indicated for each grade
level. ‘

A list of the instructional materials (i.e. textbooks) used in the
experimental classes has also been compiled and is included as Appendix B.

B. Participation Procedures and Sample

Teachers in all secondary schools in the five state area were invited to
sutmit applications to participate vie their school administrators. From
among the appiicants for the 1961-62 school year, teachers were selected
to participate whose primary teaching responsibililies were in the area
of mathematics and who had current responsibvilities for instruction in
seversal mathematics classes, Participation was restricted to teachers .
who had not had any previous in-service or institute instruction in any
of the "modern" or experimental approsches to mathematics. |

The teachers' first year of participation (1961-62) consisted of providing
instruction with conventional mathematics materials at the grade level at
~ which they would be using the experimental materials during the subsequent
year. Prior to the second year, teachers were asked to indicate which
experimental program they would like to use among those availesble at their

grade level. These materials were then provided for one experimental
class for each teacher for his second year of participationm. During the
second year of participation, teachers taught two classes at the same grade
level, one with the experimental program materials and the other with the
conventional materials the teacher would otherwise have used. Principa.s
and teachers were asked 4o randomly assign pupils to these two alternate
classes and procedural instructioas for doing so were provided, Following
the second year of participation, teachers were requested to continue to
participate for another year by teaching the same experimental program in
one class and the conventional program in another at the same grade level.
A certain proportion of teachers continued to participate for a third year
(the second experimental year) in this way.l

During each subsequent year of the project, a new set of applications for
participation was distributed and an additional group of teachers (Phase 2)
began participating in the project. For teachers entering the project
during each successive year, the same procedure was followed as outlined
above for the initial year perticipants, i.e. administration of tests only
to a conventional class the first year, introduction of experimental -
‘materials to one class the second year with an additional conventionalliy
instructed class at the same grade level serving as a control class,

¢
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the next higher grade level using materials from the sama experimental program '
appropriate for that grade level. The data for the second experimental year for
these teachers were not included in this analysis,




A mathematics achievement test was administercd to pupils in each of
the participating classes (including the first: yesr conventioral class)
at the beginning (September) and end of the year (May) and at the be-
ginning of the subsequent year, The pre-mecsure served as a contrel
for the pupil's initial level of achievement or proficiency, the end
ol year as the meaaure of achievement, and the test at the beginning
of the subsequent year as a measure of ratention of material learned
-during the previous year.

The participation procedure that was followed provided for two con-
e yentional comparison classes for esch experimental class taught by the
- teacher; ..e., the previous year conventional class and the same-year

conventional class (termed the contrcl class), This, in effect,
repressnts three treatment conditions for each tescher. Information
concerning the previous znd same-year conventional classes provided
i control for and an assessment of the possible effects of instruc-
tional experience with the experimental yrogrsm on the instruction
given to the ccntiol class,

. Teacher participation in the manner outlinad above represented the
minimum condition necessary for the classes of a teacher to be ine
cluded in the snalysis.? In addition, as will be noted below, the sample
of classes included in the analysis was further restricted vhen classes
for a given.teacher were examined for noa-randam assigament of pupils,

. This analysis s, then, concerned with the classes »f teachers who
“initiated their participation during the 196162 sciool yzar (Phase 1)
or the 1962-63 s2hool year (Phase 2). The period of participation for
t’agsesﬁro’ups covers a period of three school years, 1961-62 through
1963-6k, T B '

Classes fur teachers in both phases 1 and 2 provided data concerning

the effacis of the experimental prograns for the teachers' first year

of experiznce vith the experimental program. The second yesr classes

for Phase 1 teachers who continued to participate provided data con-

cerning taer effects when teachers have had one year's experience with
- the experimental program, ' ' ] : :

‘Tharefore, for purposes of this snalysis, the Phase 1 teachers fall intc
two participation categories: those who participated for one year with
the experimental program and those who participated for two years., In
this interim report only the first year of participation for the Phase 2 °
teachers was included in the analysis, |

—2-Among the teachers-indicating willingness to participate -and receiving experimental
materials to do so, & number vere not able to provide the necessary beginning and/or
end of year achievement %est data for the specific classes required. Consequently,
the data that were obtained for the classes of these teachers could not be included
in the analyses. -




IV, Experimental Variables
A. Dependent Variables

Measure of mathematics proficiency.

The messure of mathematics proficiency used in this study to
assess achievement, retention, and as a premessure control

was the mathematics section of the Sequential Tests of Educa
tionsl Progress (Educational Testing Service, 1957). This test
reflects the instructional objecti¥es being emphasized by
educators at that time prior to the extensive logical evaluation
of secondary mathematics curricula which provided the impetus for
the development of the experimental programs being studied in
‘this project. Consequently, the test may not reflect, at least
tc the same degree, certain of the instructional objectives that
are given emphasis in the experimental prograns, Nonetheless,

in contrast to cther achievement tests available at the time,

the STEP mathematics tests represent sn attempt io measure to a
greater extent the understanding and application of more general
mathematics concepts and skills by using problem solving tasks
that rely less on rote memory and specific skills, Reviewers
generzally concede that the STEP mathematics tests were quite
successful in this regard, The STEP publishers recommend that
Jdevel 1 of the test by used for grades 13 and 1k, level 2 for
grades 10-12 and level 3 for grades T-9, However, since these
tests were developed to measure knowledge in a given subject
matter area over a series of grades rather than subject or grade
specific content and because previous experience and expert
Judgment suggested that at the higher grades for each recommended
level the tests might not be sufficiently difficult to be sensitive
to instructional effects, the separate levels of the tests were
used for the following grades in this study: . R

Grade Test Level

12 1
9-11 2

-8 3

There was no indication in the data that the change in test level
« for grades 5 and 12 resulted in the tests being too difficult for
pupils in these grades, :

Alternate forms of the tests for & given level were administered
at the begirning and end of the school year, The foxrm used at
the beginniug of the year for a given grade was also used as thas
retention tast at the beginning of the subsequent yaar,
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Both converted and raw STEP scores were considered as dependent
variables in this study (L4). However, in general, converted |
STEP scores are not well suited to serve as a baris of curricula
comparisons. The difficulty may be seen by examining the non-
linear relationship hetween converted and raw scores at the

lower end of the STEP scale. Fig. 1 gives the general form of
the relationship. 7This irregulsrity was also reflected in the
skewed frequency disiributions of the converted scores referred
to in Supplementary Report 100A.

The decisicn to abandon converted scores as a basis of compariscn
agrees with Stecklein who siates in the Sixth Mental Measurements
Yearbook (1): "

"The reviewer agrees with the criticism . | |
concerning the questionable utility of ; e
the converted scores and the need for them."

For these reasons all the analysis was based on ;EE_STEP score data.
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B. Indeperident Variables
The following independent variables were considered in the study:

Curricula -~ Each experimental program {ShSG, BSP, UICSM and UMMaP)
was anelyzed in conjunction with cﬂnventional classes.

Teachers - Separate samples of teachers were analyzed as random
factors for each experimental situation.

Pupil : :

Ability - The prior ability levels of the pupils were established
by STEP pre-testing in September for both the achievement
and the retention studies,

Teacher

Experience - Separate anslyses vere made of the effect of teacher
experience "7ith the experimental programs on pupil
achievement scores.

Pupil Sex -~ A pilot study of the sex variable was also underiaken.

: The results indicated that the reduction in the error
sun~of-squares was not sufficient, in general, to off-set
the loss in degrees of freedom. Thus the experimental
error was not substantially reduced and the analyses were
conducted with the sex variable pooled together., The small
sex differences resalted from a tendeancy for mal:s to score
higher than females as shown in Table £3.

V. Specification of the Experimental Design

A, Characteristics of Achievement Test (STEP) Daia

The following are some relevant characteristics of the STEP data collected
in the Secondary Mathematics Evaluation Project:

1l Tnere was some evidence of inequality of regression coefficients
between the Curricuia x Teacher cells based on the regression of
post-test ou pre-test STEP scores. See Supplemerntiary Report 100-I
and reference 3.

2. STEP raw scores were approxiaauely normally distributed within each
experimental situation., See Supplementary Report 100-A,

3, Some teachers gave evidence ¢f a lack of random assignment of pupils
to classes. This initial bias is evident in the frequency diagrams
of Supplementary Repurt 100-A., An attempt to remove these taachers
from further analysis was made by both inspection and a x2 test., It
is, of course, epparent thet in this type of experimentation such a
lack of randomization can seriously distort the analysis.




B,

‘ment that, in this study, the unequal cell frequencies were not an inherent

Analysis-of-Variance Models

The ..oove dsta characteristics, in part, dictated the selection of an
experimental design.

Initially, scatter diagrams were prepared for each experimental situa-
tion pre-~test and post~test scores. Few specific conclusions could be
Grawn except, peraaps, that higher ability pupils had higher post-test
gscores and the relationship’wes generally linear.

Both gain-score-analysis and the apalysis-of-govariunce techniques were
discarded because of previous evidence of ineqaality of linear regression
adjustments for pup.l ability across the curricula and teacher variables.

See Supplementary Report 100-I.

The ability level of the pupil was then treated as an independent variable
in the model rather than serving as a covariate. The basic model adapted
was a Lhree-way analvsis-of-variance mixed model involving curriculur,
teacher and pupil ability. Thus an individusl pupil score was represented
sz Zollows:

Yi.ju =udag tByryy vdggtege Fdg it

where teacher (L = 1, 2, 3, e1ey P) Vas considered as & randm factor
vheress curriculum (j = 1, 2, 3) and pupil dbility (k = ], 2) were con~
sidered as fixed factors.

This model was followed for both the comparisons between experimental and
conventional classes and the teacher trend anaiysis, For the comparisons
between experimental programs teachers were, of course, nested within a
given curriculua.

At the time of initial analysis the available computer facilities utilized
a weighted means program (UMSTAT 61 of the University of Minnesota Computer
Library). Comparisons between experiwental and conventicnal curricula
utilized this program. Later an unweighted means progrum was prepared by
the Minnesotz National Laboratory wvhich was used Jor comparisons between
the experimental curricula and for anslyzing teacher trends. At the time
of this repor: significant results of the veighted means analysis of achieve-
ment scores were also analyzed by the unweighted means program and included
in this report. Generally, the two types of analysis were in cloze igree-
ment. However, the unweighted analysis had the advantage of presenting the
data in a manner consistent with a later interpretation of individual com-
parisons by the Newman-Keuls method. There is also some logic to the argu-

part of the experimental design. Thus for those experimental situations
analyzed in greater detail, following the detection of a significant curri-
culum effect, the method of unveighte:i means vwas followed,




C. Data Sources

As described in section III, the following experimental situations were
considered tor the comparisons between the experimental and conventional

curriculsa:

Second Year of Teacher Participation

The three curricula compared were the convantional class (C;),

the conventional class taught the second year (c2), control class,
and the experimental class (E;) which was initiated at the start
of the second year of the teacher's participation in the project.
Some 4eachers did not continue in tha project past the second year,
These teachers ars designated as Grour la in Table 2. Those
teachers continuing are designated as Group 1b.

Third Year of Teacher Pmrticigation

e three curricula cémpared were the conventional class taught
the second year (Cp), the conventional class taught the third year
(C3) and the experimental class taught for the second time (Ep).

These results are sumarized Jin Table 2.

WW S
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Table 2

Data Sources for Comparisons Between Experimental
and Conventional Curricula

Year of Project

Teachzr Participation

Category 1061-1062 19621063  1963-196k
la Cy C2 » B
1b C1 Co » E1 C3 4 B
2 - C Ca , By

For purposes of this study teacher data were povled across conparable
stages of the project. This interim report incorporates data from 1961

 through 196k,
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Data Coding

Table 3 lists the particular experimental situations analyzed in this
study. The retention samples show some shrinkage since the tests were
administered sfter the summer vacation and not all pupiis were avail-
uble in September of the following academic year. In one situation,
retenticn data were aveilable for a teacher where the acchieveuent data
were missing (Teacher 37T of the experimenta’. aituation involving

tmachers with no previous experience with the ninth grade SMSG materials).

The number of teachers listed in Table 3 for the achievement study is
less than the total mumber of participating teachers for various reasons.
Chiefly responsible for this shrinkage was the lack of randamization in
placing pupils in the classes., Table 4 summar!zes the losses incurred
for this reason. Supplementary Report 100-A includes the details of the
xz tests of randomizatioa together with the frequency distributions of
pre-test scores.,
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Table L
Number of Classes Selected for Analysis

perimental Situstion : Totalr Number of Iden;iﬁ:::t:: of ng:::e:f
(ear Grade Program Participating Classes Classes Anaiyzed o
1 T BSP b None b
1 7  UMMsP b . 455 3
1 T  SMSG e T 607, 631, 635 b
1 8  BSP | 11 586 10
1 9 BSP 11 608* 10
1l 9 UICSM 8 , 137 S T
1 9  SMSG 1% 265, 327, 331,

- 3717, 677, 648 8
1 10 BSP 10 588, 6Lo* 8
1 10 SMSG 18 273, ST3%s 16
1 11  BSP T 659 6
h 11 SMSG T ' 293 6
1 12 SMSG 2 None e
2 T SMSG 2 None 2
2 8 BSP 6 None 6
2 9 BSP N None 4
2 9 UICSM 6 None 6
2 9 SMSG 4 None h
2 10 BSP 2 None 2
2 10 SMSG 6 None 6
2 11 BSP h None L
2 11 SMSG L1 Nore b
2 12 SMSG 2 None 2
, * Due to computer difficulties present at the time or analysis of these sxperimental

situations one randomly selected teacher was dropped.

&% Dije to programning limitations present at the time of anzlysis the experimeantal
situation was divided into one group of 10 classes ard one of 6 clesses,




Vi. tal Results
A. Comparisons Between Experimenial and Conventional Curricula

This section presents a sumary and interpretation of the statistical
anslysis carried ount on the STEP data, Complete details are o.vailable
in the Supplementsry Reports listed in Appendix A,

A thres-vay analysis-oi’-variance was used for each experhental situa-
tion indicated in Taoble 3, The specific tests made vere dictated by
the expected mean squares given in Table S5 that follow frca the adopted
mathematical model discussed above for p teachers, ¢ curricula and r
ability levels, The harmonic mean is dencted as i,

Wt

Table S

Eipected Mean Sguares for
Curricula Comparisons

Source of Varistion Expected Mean Squave
Tescher (A) oc? + fiqr ai
2 bpr 832
Curriculun (B) | oc? + Bir 05, +
| AB q - L
. - 2 np tykz |
Pupil Ability {C) ge? + nq o * _i.._l
re=-
Teacher x Curriculum (AB) oc?2 + @r ain
Teacher x Pupil Ability (AC) ae? + iiq aAc
- BPIZésf -
Curriculum x Pupil Ability (BC) oc? + n och + Jk
e T (gel) (r-1)
Teacher x Curriculus x Pupil Ability (ABC) us? + & °A'Bc

Experiwental Error oc?
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Table 6 summarizes the analysis-of-variance results for both the

~ achievement and the retention data. It iz seen that thers are four
significant experimental situations, all of which involre the teacher's
first experience with the experimentsl materials, These significant
results are the nintk grade SMSG acnievement and retention studies,
the tenth grade SMSG achiavement study and the eleventh grade BSP study.
Therafore these experiaeni:al situations were snalyzed in greater detail,

Table 6

A Summary of 'F Test Comparisons of Acnievement
- and Retertion STEP Scores Between
- Experimental and Conventional Curricula

Achievement | Betention
| P
,—W——- Sisni,i.:c;gec.hvel, | Signiric;n;:‘:evel u
JYear Grade Progrem Mot Significant _1% _S% [FHot Significant 1% _5%
1 T BSP . K
1 7 UMMaP * »
1l 7 SMSG L . *
1 8 BSP * .
1 9  BSP . o
1 9 UICSM . | *
1 9  SMSG LA *
1 10 BSP . | A
1 10  SMSG o » |
1 11 BSP o . o . | *
1 11 SNSC - - R "i » o
1 12 SMSG " . o ) No Date
2 T  SMSG * No Data
2 8  BSP . .
2 9 BSP @ »
2 9 UICSM * »
2 9 SMSG = *
2 10 BSP * *
2 10 SMSG % *
2 11 BSP * »
2 11 SMSG » *
2 12 SMSG * Ko Data
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An interpretation ol the significant F ratios of Table 6 follcws:

Experinental Situation - First Year of Teacher Participation ="
Ninth Grade - SMSG ' k

The F ratios were significant both for the achievement and the retention
test data, Furthermore, the highest mean was obtained from the experi- -
mental class. Therefore a more complete inspection of the data was made.
Complete computational details may be seen in Supplementary Reporis 100-D
and 100-E, wr e T : :

a. Achievement Datea Analysis - An analysis-of=variance
table, a tabular presentation of means, diagrams of
gsignificant interactions and a Newman-Keuls analysis

. of mean differences wers used in interpreting the re-
_ ‘sults. These results are summarized in Tables 7, 8,
R 9 and 10 together with Fig. 2. '

The teacher x ability interacticn indicates how the
relative achievement of higher and lower ability pupils
varies among different teachers. | .

As seen in Fig. 2 the significant teacher x ability
level interaction is most apparent for Teacher 687,
This teacher ranked highest with higher ability pupils
and lowest with lower ability pupils. :

Teble T

Analysis-of-Variance for Achievement Data Following
: a Teacher's First Experience with the
Ninth Crade SMSG Materials (1-9-SMSG)

Source of , |

Variation | | | ; SeSe Aol M.S, F _Test
Teacher | 289,45 7 | h1.35

Curriculum | | | 425,19 2 212,60 »
Ability Level 6,874.03 1 6,87Th.03 *
Teacher x Curriculum 275,14 | 1k ' 19.65

Teacher x Ability Level | T87.17 7 112,45 *
Curriculum x Ability Level | Jhk 2 - 22

Teacher x Curriculum x Ability Level 510,69  1b 36,48

Residual 12,956.27 549- 23.60

% Significant at ,01 level
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Table 8
Summary of Curriculum Means fcr the 1-9-SMSG Achievsment Data

Pupils Below Pupils Above Unweighted
Cg;riculum Pre-Test Median Pre~Test Median Clagss Mean
Conventional 26.21 | ‘ - 33,46 29,84
Control 25,54 - , 32.Th 29,14

Experimental 27.73 | 385 31.29

Table 9 -

Summary of Teacher x Ability Level Means
For the 1=9-SMSG Achievement Data

Pupils Below - Pupils Above

Teacher Pre-Test Medien = Pre-Test Median

255 2 Sk - - 32,66

326 - as02 - 3L,67

359 26,18 3k, b2

648 | 25.98 33.16

66T 26,34 3h.33
685 28.71 33.98

687 2b,72 373

703 26,35 32,09
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The Newmen-Keuls method of snalysis was followed in
interpreting individual mean differences between the
curricula, This analysis is outiined in Table 10,

Tabie 10
Newnan-Keuls Analysis of the (1-9-SM3G) Achievement Data

-y ’ - -

Co Cl El
Ordered Meane 29.1h 29,84 31.29
&, - .70 2,15
Mean -
Differences Cy - 1.45
] _
Ow = V mec / noe 16 = «332

Critical Value (.99) 1.k0 1,62
[ ¢ E
Critical Value (,95) 1.01 - 1.23
Co 5 E)

(2 - *

C- *
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On the busis of the Newman-Keuls analysis, it was concluded that the
experimental curriculum showed some superiority over the conventional
curriculum, '

b. Retention Data Analysis «~ The same detailed information
vas prepared for the retention data as for the achievement
data described above. The results are summarized in Tables
11, 12, 13 and 1k as vell as Fig. 3.

Table 11
Analysis-of-Variance for the (1-9-SMSG) Retention Data

Source of

Variation S.S. a.f. M,S., F Test
Teacher ~ ' - 975.09 6 162;52 *
Curriculum 391,53 2 195,77 x
Ability Level 6,568.,41 1 8,568.41 *
Teacher x Curriculum | 535.40 12 Lk, 62

Teacher x Ability Level Lok .99 6 82.50 %
Curriculum x Ability Level 3475 2 1.88

Teacher x Curriculum x Ability Level 572.67 12 4W7.72

Residual | 12,604,.70 Lhg 28.07

# Significant at .01 level
#* Significant at .05 level
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Table 12

Summary of Curriculum Means for the {i-9-SMSG) Retentior, Dsta

Syrriculm ProcTest Madien Beoczest Median Class ¥ean
Conuventional | 2k b2 33.70 29.06
Control 24,03 32,99 28,51
Experimental 26,39 o 35.24 30.81

L\ |

Table 13

Summery of Teacher x Ability lLevel Means
for the (1-9-SMSG) Retenticn Data

Pupils Below Pupils Above

Teacher Pre~Test Meliian Pre-Test Median
255 - 25.78 32.90 :
326 23.09 : 31.89
377 23.63 C 3e.52
648 24,69 32,01
667 2h,30 35.17
685 27.6k4 - 34,78
6567 25.30 38.56
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; Here again a significant teacher x ability effect was observed indica~
g ting & variation smong teaczhers foo the relstive performances of the
| kigh and lov ability pwpils. Unlike iun schievement analysis, no single
teacher stood out in the interaction analysis for the. retention data.
us the interaction pattern was not consistent between uchievement end
retention testing and no specific generalizaticns concerning the natura
of the interaction appeared varranted from the deta.

The significant curriculum effect was analyzed by the Newman-Keuls
method and is presented in Table 1k, | \

’ Table 1k
Newman-Eeuls Analysis of the (1-9-SMSG) Retention Data

Cr - Gy, : .
Ordered Means 28,51 29,06 30.81
Differences El - 1.T5

82'\[“3-30/“'1" = e

V

Critical Velue (.99) o 2,20 2,57

Critical Value (.95) 1.57 1.92

,S}I
Q

=
=

-
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On the basis of this analysis, it was concluded that the experimental
curriculum did not continue to show superiority over the conventional
curriculum. That is, the differences observed at the end of the year
were not maintained over the intervening period.

However, this specific result is to be viewed with caution since the
mean differences were small and one or two significant results could
occur by chance in & series of separate analyses such as those carried
out in this project. ,

Experimental Situatioa - First Year of Teacher Participation -
Tenth Grade -~ SMSG

The F ratios were signilicsat at the 1% level for the achievement study.
The computational details may be seen in Reports 100-D and 100-E,

a. Achievement Data Analysis - The results for the achievement
data are summarized in Tables 15, 16, together with the Newman=-
Keuls analysis of Table 17.

| Table 15 |
Analysis-of-Variance for the (1-10-SMSG) Achievement Data

Source of ‘
Variation , S.5, d.f, M.S, F Test
Teacher 488,06 9 54,23 "
vurriculum 264,36 2 132.18 "
Ability Level 8,586.22 1 8,586.22 *
Teacher x Curriculum L3k, 0k 18 2h,11
Teacher x Ability Level 240,79 9 26.75
Curriculum x Ability Level 2n.83 2 10,41
Teacher x Curriculum x Ability Level 345,74 18 19.21
Residual 15,293.93 650 23.53
% Significant at .01 level
#% Significant at .05 level

B A __ ool

B e ]
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Table 16
Summery of Curriculum Means for
the (1-10-SMSG) Achievement Data
Fupils Below Pupils Above Unweighted
Curriculum Pre-Test Median Pre~Test Median Class Mean
Convertional 27.61 35.61 31.61
Control 28 59 35.T0 32. lh
Experinental 29.49 36.90 ' 33.20
L ¥ -~ "~ " """
Table 17

Newman-Keuls Analysis ot‘the
(1-10-SMSG) Achievement Data

| ‘51 52 g'J.
L Stehwhahahali Jpun L ]
Ovdered Means 31,61 32,1k 33.20
Mean cl ’ - 053 1059 4
Differences -
erences. Co | - 1,06
5. = Vusm/a.ao . .34k
Critical Value (.99) 1,38 1,60
G G Ey
Cl - -
62 -
Critical Value (.95) 1,01 1.23
G Co Eq
c1 - '




» i

et e b e e e Akt e e . P e b i e L L i <+ i - . . - - - —

25w

Since, in this situation, the axperimental class did not differ
siznificantly from the control class, a further coniparison was made,
The conventionai class average (C ) was compared with the cembined
experimental (Ej) and control class (Cp) averagee, This was intended

to provide an indication of "general" improvement of both the onven-

tional and evperimental classes, The general form utilized wa as
follows (S):

VMS > . pra (G2 + Ey - 2C1)2

Cdmparisgn ) B i
2 c;?
i=}
Where p = number of teachers

r = number of ability levels

3
Jog? = 12+12+22 = 6
11

The follcsing F rstio was computed:

F = MSCou.garison

MSCurriculum x Teacher

The a posteriori critical value was taken as (q-1) Fy_g [ (g=1)3(q-1)(p-1" ]

" where q = number of curricula. For this experimental situction

MSComparison = 152,07, F = 6,31 and the 5% critical value = 7.10. Thus

as a group, Cg and El were not significantly differsnt from Cl.

It was concluded that the significant ¥ ratio could be explained by the
difference between the experimental and conventionel class, Little evidence
was present to indicate a clear superiority of the experimental rurriculum,
however, since it did not differ significantly Irom the control class.

Exgerimental Situation = First Stage of Teacher Participation -

Eleventh Grade - BSP

The F ratio was sigunificant at the 5% level for the retention study.
However the class means were:

Cl = 36099
Cop = 35k

El = 35.26



., T

Since the means for both the control and experimental classes were
lover than that for the conventional class a camparison was made to
see if there was a significant differance vhen comparing C; against

C2 and E} combined. The comparison followed the same form as for
experimental situation (1-10-SMSG), The results were as follows:

MSCQmparison 152,21, F = 6,31 and the 5% critical value = 8,20

Therefore the analysis was terminated with no evidence of experimental
class superiority and also no significant evidence of a general (i.e,
caebined control and experimental classes) second year decline in re-

tention scores.

From the point~of=-view of practical significance, the lack of large
curricular differences is evident in Table 18 which presents the largest
mean differences observed in each of the experimental situations, The
canplete list of individual curriculunm means is found in Supplementary
Reports 100-C aud 100-D,
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In an attempt to provide further evidence of the practical significance
of the findings, rough estimates of the relative contribution of each
experimental factor to the total variance were made for the significant
results of the achievement study. See Hays (2). For teacher considered
as a random factor and curriculum and pupil ability as fixed factors the
estimates were as follows-

Total variance, oy? = E[¥j5¢1 = ul?

L Bs2 3 Y2 | I 62
02 = 62 +-'1—-i-—+¢k--ﬂ+ (o] 2+U 2+ik-_il:_ + 0 2...652
y A q r AB AC ar ABC

The estimates of each of these terms are, from Table 5.

aAz = M5, - MSp.or
nqr
2 [ us ws._ |
= npr qQ
qQ = -
z Yk Yo = Pac r-1
-‘-—-nr = i apq i —T-
5. ?2 = MSpp = MSprpor
AB -
nr
MS - MS
o 2 = AC Errox
AC -
'C‘
~— ]
qr
OABCZ = MSppe = MSpor
n
o2 = MS

Error
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Two significant resulis of interest are for the teacher's first exe
perience with ninth and tenth grade SMSG materials., The contribution
of each factor to the total varianee is estimated in Table 19 for
these two sizuations.

Table 19

Percentage of Variance Accounted for by Each
Experimental Factor in Experimental Situation
(1-9-SMSG) and (1=10-SMSG)

Percentage of Variance Accounted For

in the
’ Experimental Situation

Source of Variation : (1-9-5M5G) sl-lo-SMSGz
Teacher -~ : .65 1.30
Curriculum ' 1.77 .93
Ability Level 30.87 36,41
Teacher x Curriculum 0 0T
Teacher x Ability Level 6.49 27
Curriculum x Ability Level | 0 0
Teacher x Curriculum x Ability Level , 2.82 0

Residual 57 . 37 61 01

In summary, it is cpparent that not only are the absolute magnitudes of
the curriculum differencos small but also the curriculum differences
relative to pupil gvility and the error term are unimpressive, ‘




B.

" within curricula.

Wmm

Experimental No. of Not

Situation Exp, Clesses Significant _ 5%  _ 1%
(1~7-BSP) vs (1-7-UMMaP) vs (1-7-SMSG) g *
 (1-9-BSP) vs (1-9-UICSM) vs (1-39-SMSG) 21 *
(1-10-BSP) vs (1-10-SMSG) 16 *

(1~11-BSP) vs (1-11-SMSG) | 12 *

(2-9-BSP) vs (2-9~UICSM) vs (2-9-SMSG) 12 *

(2-10~BSP) vs (2-10-SMSG) L *

(2-11-BSP) vs (2-11-5MSG) | 8 o

mmmwm_
e e ——— T
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Comparisons Among Experimental Curricuis

Direct comparisons were made among experimental curriocnla, This was
done by exanining each grade level where more than one experimental
program was taught. A single pre-test median was computed for all
pupils in these experimental prograns, The data were then analyzed
under a three~way analysisw-ol-variance model with teachers nested

Table 20 summarizes these results., Complete details are'given in
Report 100=F,

Table 20
Summary of Comparisons Among Experimental Curricula

Curriculum Comparisons

e A ik .

From Table 22 it is seen that the only significant curriculum differences
appearedin the ninth grade in the comparison of BSP, UICSM and SMSG prograus

following a teacher's initial experience with these programs, The means were-
BSP = 27,92, YICSM = 28,04 and SMSG = 30,62,

Of cource, extreme care must be taken in interpreting this particular result
since no control was made on the teachers and they are completely riested
within the curricula., Also, this result is not independent of the previous
significant result involving SMSG since both Siialyses utilized the same
classes,

P B i
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Ce Effects of Incressed Teacher Experience with Experimental Programs
. on Achievement Trends for Conventional Classes

‘A study of teacher trends of pupil achievement scores was made for
continued teacher experience with experimental programs over ¢ two
year period. This section presents the results for teacher trends
in the conventional curricula,

Table 21 summarizes the curricular results of a three-vay analysis-
of-variance for conventional curricula, A single pre-test median was
computed for each experimental situation. Complete details are found
in Supplementary Report 100-H.

WIW
WW

Table 21

Summary of Teacher Trend Analysis For
Pupil Achievement Scores in Conventional Curricula

Teacher Means for Conventional
Achievement Scores

Experimental Year of Participation Curricular Results

Situation ¥o. of Not
¥Yr. _Gr. Pr. Mobrs, 190i-62 1062-63  1963-64 Significant 5% _1%
1,2,3 7 SMSG 2 33.83 31,51 28,50 *
1,2,3 8 BsSP 6 34,12 35.88 35.27 *
1,2,3 9 BSP L 27.35 25,84 25.57 »
1,2,3 9 UICSM 6 28.36 26.68 27T.hk2 »
1,2,3 9 SMSG b 30.15 29.38 28.5h *
1,2,3 10 BSP 2 30.89 28.97 29,94 »
1,2,3 10 SMSG 6 30.58 31.78 32.53 *
1,2,3 11 BSP L 34,9k 35,48 3h,.54 »
1,2,3 11  SMSG L 34,89 3h,11 34,9k *
1,2,3 12 SMSG 2 31,08 29,76 33,20 »

MW
M

It was concluded that, as .ax as the achievement scores reflected the
teaching cf conventional curriculs, teachers did not show & significantly
increasing trend with additional experience,

1

©
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1dod by ERIC.
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Effects of Increased Teacher Experience with Experimental Programs
on Achievement Trends for Experxiiental Classes

This section presents the taacher trend anslysis for the experimental
cyrricula, Table 22 summarizes the analysis-of-variance results.
Complete details are presented in Supplementary Report 100-G.

W
WW

Table 22

Sumnary of Teacher Trend Analysis for
Pupil Achievement Scores in Experimental Curriculas

Tescher Means For
Experimental
Achievement Scores

gj.:;? ;:tf.l ; e f e Pg::ggg;ion Cu;ricular Results

Yr, _Gr, BEr, I;}:x;;_& | 19626 1963-6l Signito':cant 5% 12
1,2 7 SMSG 2 34,07 32,34 s

1,2 8 BSP 6 3h4,02 25,0l »

1,2 9 BSP L 25.88 27.28 "

1,2 9 UIcsM 6 27.68 27.60 *

1,2 9 SMSG L 31,48 29, bl *
1,2 10 BSP ) 31.38 30.08 »

1,2 10 SMSG 6 31.91 31,86 *

1,2 11 BSP b 35.49 36.02 .

1,2 11 SMsG b 34,62 36,41 *

1,2 12 SMSG 2 30.53 33.40 *

It is seen from Table 22 that the only significant result was for experi-
mental situation (1lst and 2nd - 9-SMSG) and thet this was due to a drop

in the class means for the second year of teaching the experimental class,
Conventional class averages also dropped during this time., IHowever the
experimental class (E;) was significantly higher than the conventional
class (Cl) hence little evidence is present for inferring a general decline
in pupil achievement as a result of teacher participation in the experi-
mental program,
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A brief study of the pupil sex was also undertsken and the results are
summarized in Table 23,

Table 23

Class Averages for STEP Achievement Scores
Classified By Curriculum and Sex

Experimental

Situation ‘1 Ca E%__&____
Yr, Gr, Pr, Male Female Male Female Male  Female
1 7 BSP 31.75 29,12 28,4l 27.36 £9.96 28.59
1 T UMMaP 32,07  30.L46 34,59 32,53 29.56  31.43
1 T SMSG 32,72 30.h9 29,75  27.52 30,18  30,k2
1 8 BSP 33,20  31.76 34,86 33,25 = 33,33 32,37
1 9 BSP 30,31 27.22 29,39 26,71 29.21  27.58
1 9 vyIcsM 29,88  27.00 26,26 22,11 27.5T  26.35
1 9 SMSG 20.67 29,68 30,78  27.52 32,62 29,57
1 10 BSP 32,51 29,41 30,77  29.15 31.78 29,92
1 10 SMSG 32,03 29,33 32,13  30.75 34,90 31,37
1 11 BSP 35.63  33.83 36,26  33,b5 37.79  35.02

ettt i ettt Rt et ettt

It is seen in Table 23 that the boys generally were higher than the girls
on achievement scores, However an analysis requiring a distinction to be
made between sexes would greatly reduce the number of degrees of freedom
within each cell and in some cases eliminate a class entirely from the
analysis. Since this further subdivision would not necessarily result in
a greater precision for the experimentai comparisons, sex was not treated
as a separate factor in the experimental design.
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gggcussion

The comparisong between pupils instructed with the convencional programs and

' those instructed with each of the experimental programs, within the separate

gra’es, revealed relatively few statistically relisble differences with respect
to mathematics achievement and retention. Among the differences observed, four
patterns of average class differences are of interest:

1. Egperimgntqg class greater than either the contrq%_gr conventional
classes - ‘ ) B

This pattern was observed 20 times with three of the results
being statistically significant., The clearest difference
observed was for the ninth grade SMSG program where the teachers
had no previcus experience with the experimental progrnm. Pupils
in the experimental program performed significantly better on
both the achievement (P<,01l) and retention (P<.05) measures than
pupils in either the same or previous year conventional classes,
It appears that instruction in ninth grade algebra with the SMSG
program had a measurable effect upon pupil performance, Nonethe-
less it also appears that this effect was not maintained for the
subsequent year of the teachers' experience with this program,

at lcast for the teachers who continued in the prcject with this
program. .

For the tenth grade SMSG geometry program comparison, the experi-
mental class pupils performed significantly beiter than the previous
year conventional class pupils on measures of achievement (P<,05).
Thege pupils did not, however, differ reliebly frem those in the
control class instructed with conventional materials during the same
year and the latter did not differ from those in the previous year
conventional classes, their average achievement being between that

of the other two treatment groups. Among other reascns, this pattern
of differences might have been a result of an experimental instruction
effect which in turn facilitated, to a lesser extemt, the instruction
in the control class possibly by sensitizing a teacher to certain in-
structional limitations of his more routine conventional class pre-
sentstion, Here, again, none of the differences Were manifested for
the teachers second year of experience with the program.

2. Experimental class less than either the coptrol or the copventionsl
clusses -

This pattern was observed five times with one reasult being statis-
tically significant, The pre-experimental year, conventional class
pupils scored significantly higher (P<.05) on the measure of retention
than the experimental class pupils for the teacher's first yesar wvith
the new program. The conventionally instructed same-year control
class pupils had an aversge score between tae other two instructional
conditions and did not differ reliably from either. This difference
occurred however only for the retention test acores, not for the
achievement test scores, A difference of this nature - a drop in
performance for the experimental class relative to the previous ysar
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conventional class would, in general, suggest two possibilities:
that the experimental program is generally less effective than

the control program, or that the teacher's instructional effective-
ness is somewhat restricted by having to become familiar with a new
progrem. The fact that the second year conventional class also
showed a drop in performance (although not significant) is more in
keeping with the latter possibility, as is the fact that these
differences were not observed during the teacher's second year of
experience with the program., Since this difference was observed
only for retention scores and did not reach & very high level of
reliability, it can only be considered suggestive of a possible
difference rather than as a basis for drawing any firm conclusion
concerning the differential effectiveness of this experimental

 program.

3, Conventional class areater than 2ither the experimental or control
clésses -

This pattern of differences was observed 14 times with one of the
results being statistically significant. This result is the same
as discussed under pattern 2, As pointed out, this result was
perhaps due to the teacher's effectiveness being reduced by the
additional burden of teaching the experimental class. In any
event, it is not an effect associated with the experimental
program alone, '

, Convegtional class less than either the exgerimental or control classes -

This pattern was observed 12 times with none of the results being
statistically significant.

addition certain other findings were evident:

No significant increasing trends of pupil achievement scores were found for
continued@ teacher experience with experimental programs over a two or three

year period. This finding held for trends both in conventional and experi=

mental curricula,

Significant teacher differences consistently occurred for all curricula,
This finding held for both pupil achievement and pvpil retention scores,

Initial pupil ability vas, overwhelmingly, the most significant factor in-
volved in either the achievement or the retention studies.

The relative magnitude of the ability factor emphasizes the need for parti-
cirating teachers in curriculum field studies to make a clear distinction
tetween random and haphazard placement of pupils into the contrasted
curricula,

P o i o L
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Male pupils generally scored higher than female pupils in all mathe-
matics ¢lasses, However a pilet analysis indicated that the error
term would not be significantly reduced by separating the pupils by
sex and hence males and femsles were pooled.

Three points should be noted concerning the instructional differences that have
been observed above: :

1. These differences may have been due to factors other than differences

: associated with the instructional conditions. Although the compari-
sons were made controlling for diffzrences in pupils' initial ability,
there may have been systematic or chance differences in pupil motiva=-
tion and attitude or in teacher attitudes which could possibly have
contributed to the observed effects.,

2. As was evident in Table 19 even the largest and most reliable instruc-
tional program differences were relatively quite small in proportion
to the differences associated with other variables in the model,
particularly initial pupil ability.

The instructional program differences +hat were observed appear to
indicate primarily that the analysis wes sufficiently sensitive to
detect quite si1all but reliasble performance differences, The actual
differences are probably not large enough to be in themselves a
sufficient basis for instructional program decisions.

3. Even though few differences were observed, the clearest and most re-
liable differences were in favor of the E rather than the C programs,
As stated above, three of the four significant reaults were of this
form,

One effect that was not observed in the data that is somewhat puzzling was the
occurrence of any continued improvement in pupil performance after teachers had
had more experience with the E programs, In the two instances where the clearest
differences favoring the E programs vere observed (ninth and tunth grade SMSG)
this effect was observed only for the teacher's first year with the E program but
not for the subsequent years,

There are several factors that singly or in combination could account for the lack
of any clearcut instructional program differences even though the E programs may
have had some definite effect on pupil learning. Of primary concern in the fact
that the measure of uchievement (STEP) may in itself not have been & very sensitive
measure of either within grade instructional effects in general and/or of the in-
structional outcomes specific to the E programs. It appears that this test might
be more cspable of reflecting gross changes in mathematics proficlency that occur
over a several year pericd and consequently is not very sensitive to single year
changes in proficiency. It may also be reflecting to s greater extent than would
be necessary a general mathemsatics ability rather than acquired proficiency. This
suggests using a more sensitive instrument to measure achievement gains,
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Another significant factor is the lack of control over or knowledge of the
teacher's actual instructional input and consequently the degree of instruce
tional difference that really existed for pupils in the E and C classes,
Provision of a new text in itself and even the teacher's intent to teach a
"new" or "different" program may not be sufiicient to bring about an in-
structional difference of any magnitude for a certain number of tveachers.

On the other hand, some teachers who did become familiar with or adopt the
approach and content appropriate for the E text and teacher manual may hava
inadvertently “carried-over" some of the instructional change to the C
classes, Of course, if the latier had occurred to any great extemt, it would
have been as readily detecced as w¢ail an E program effect because of the
comparison with the performance of the previous year conventional clzss.

The question of the degree to which instructional differences may have existed
between E and C classes is in itself part of a more general question of the
extent to which the overall instructional input or, mors exactly, the actual
knowledge pupils acquire is a function of the text materials used as it is

of the teacher’s presentation, There is quite likely variation among teachers
as to the amount the pupil needs to rely on the teacher or the textbook to
obtain whatever is learned. It may well be that for a large proportion of
classes a different textbook does not alter to any extent the instructional
content the pupils actually do learn, i.e. that the latter is much more a
function of the teacher than of the text.

DT S
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‘>Aggendix B (Corrected - this is to replace Arpendix B as orininally printed
which wes incemplﬂte.)

List ef the Instructional Materisls
Used in the Eggerfmental_Classes

Author: School Mathematics Study Group (SMSG), Publisher: Yale University Press.

Grade T Math for Janior Hish School = Volume I, 1962

Grade 8 Math for Junior Hish School - Volume II, 19621

Grade 9 First Course in Algebra, 1962

Grade 10 Geometry, and Geometry With Coordinates, 1962

Grade 11 Int' mediate Mathematics, 1962 |

Grade 12 Elementary Functions snd Introduction %o Matrix Algebre, 1962

Author: Brumfiel-Eicholz-Shenks (Ball State), Publisher: Addison-Wesley.

Grede 7 Arithmetic, Concepts and Skills, 1963
Grade 8 Introduetion to Mathematics, 1961
Grade 9 Alsebra I, 1961

Grade 10 Geometry, 1960

Grade 11 Algebra II, 1962

Avthor: University of Maryland Msthematics Project (UMMaF),
Publisher: University of Maryland,

Grade 7 Math for Jurior Hieh School - 1lst Book, 1959
Grede 8 Math for Senior Hish School - 2nd Rook, 1961t

APuthor: University of Illineis Committee cn School Mathematics (uicsM),
Fublisher: University of Illinois Presiz

Grzde 9 High School Mathematies Units l-2-3-k, 1960
Grade 10 Hisgh School Mathematics Units 9 and 6; 1960l

1Althouuh materials for these prosrams were available and distributed for

use in a few classes, there was not a sufficient number of classes provid-
ing the necessary test data to be included in the anslysis.

szble 1 in ‘he text incorrectly indicates that 1llth and 12th mrade UICSM
materials were svaileble and ineluded in the study, Only 9th and 10th
grade ULCSM materials were availeble and included in the study.
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Aruitoxt provided by Eic:



th Grade
ALL STATE

th Grade
ALL. STATE

LLINOIS

MSG

Oth Grade

ALL STATE

MSG

MSG

lth Grade

ALL STATE

HMSG

2th Grade

MSG

Aggendix B

List of the Instructional Materials

Used in the Experimental Classes

School Mathematics
Stuvdy Group

Brunfiel-
Eicholz-Shanks

Brumfiel-
Eicholz=Shanks

University Illincis
Committee on School
Mathematics

School Mathematics
Study Group

Brumfiel=-
Eicholz-Shanks

School Mathematics
Study Group

School Mathematics
Study Group

Brumfiel-
Eicholz=-Shanks

School Mathematics
Study Group

School Mathematics
Study Group

TITLE

Math for Jr. High
School -~ lst Book

Math for Jr. High
School - Vol, I

Introduction to

Mathematics

Algebra 1

High School Mathematics
Units 1-2-3-k

First Course in
Algebra

Geometry

Geometiry

Geometry With
Coordinates

Algebra Il

Intermediate
Mathematics

Elementary Functions &
Introduction to Matrix
Algebra

PUBLISHER

Univ, of
Maryland

Cushing=
Malloy, Inc.

Addison-Wesley

Addison-Wesley
Univ. Illinois
Press

Cushing=-
Malloy, Inec.

Addison=Wesley
Cushing-4alloy,

Cushiing-Malloy,

Addison-Wesley

Cushing-Malloy,

Cushing-Malloy,

Inc.

Inc.

Inc.

inc.

DATE

1959

1962

1961

1961

1960

1962

1962

1962

1962




