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THE PROBLEM

Introduction

This study was conducted in a school district increasingly comuitted
to the new program since 1960, Mr. George Evans, Supervisor of Mathematics
in Broward County, Flerida, estimates that in the school year 1966-67, at
least 80 per cent of the secondary school feachers had had some training in
the new programs, It is the goal of this school district to be virtually

100 per cent comudtted to the new programs,

of acceptance, what are the concepts and char-
acteristics of the new programs being accepted by teachers? Iu covering
this guestion, this report confines itself solely to whether or not teachers
in the described school district accept all or part of the new prograums,

The merits of the overall new programs as compared to the more traditional
secondary school mathematics programs and the possible benefits or detri-
nents to the pupil from each program will not be discussed, except where

any of these facts may relate to teacher acceptance of the new programs.

Statement of Lhe Problem

The purpose of the study was to determine what concepts or char-
acteristics of the new programs were being accepted or rejected by teachers
or certain groups of teachers, and whether or not age, eXperience, new
programs! experience and preparation were determinants in teacher acceptance

or rejection of the new programs,

Significance of the Problem

Much has been written about what the new programs are, and what they

hope to accomplish, but there has been little research on just what groups



of teachers are accepting which parts of these programs. Since the teacher
will probably be effective in purveying the changes associated with the new
programs only to the extent he accepts them, these facts are impertant to
know,

Definition of Terms

lew Programs, This term as used in iils repert refers to the new

instructional developments which have taken place since the mid-fifties, such
as, the SMSG (Sehool Mathematics Study Croup) and the UICSH (University of
Illineis Committee on School Mathematies), Other terms that appear in The
Review of Literazture that alsc refer to the same new instructional material
are: New math, modern math, modern mathematics, modern programs, new curr-
iculum, modern school program, new concepts and new mathematics,

Positive Statements., Statements contained in the survey instrument

(marked with an asterisk) on which a pesitive response was considered as in-
dicating acceptance by the respondent of that concept or characteristic of
the new programs mentioned in the statement,

Negative Statements: Statements contained in the survey instrument on

which a negative response was considered as indicating acceptance by the re-
spondent of that concept or characteristie of the nzv program mentioned in
the statement.,

Favorable Response. A negative response to a negative statement (see

above), or a positive response to a positive statement (see above), Such
responses would indicate acceptance of that phase of the new programs by
the respondent,

Unfavorable Response. A positive response to & negative statement, or

& negative response ito a positive statement, Such responses would indicate



rejection of thatl phase of the new programs by the respondent,

Ho Response. When & respondent failed to indicste on his survey
ingtrument either a faverable cr unfavorable response to any statement,
This apparently occurred mostly because the statement did not apply teo the
respondent and would account for an uneven tsbulation for each staiement
within & category (ses below).

Category. A term used to indicate & sorting of all returned survey
instruments, There ere four categorles: age, referring to the age of the
respondent; preparation, referring to the number of college credits the
respandent received in courses devoted to, or oriented towards preparing
teachers to teach the new programs; experience, referring to the munbers
of years teaching experience of each respondent; new programs experience,
referring to the number of years teaching experience with new instructional

material,

Subgroups. This term refers fo & specific segment of the population
whose responses were tabulated separately and compared, or could be eompared,
to other specified segments of the population, Each category has three or
four subgroups, such &s under 40, L0=-49, and gyver 49, referring to & group-
ing of responses by the age of the teacher; or =3, 4=9., O=1, 24, etc.,
referring to a grouping by either musber of credits earned, or ysars of
teaching experience of the teacher,

ed Totals, An additional category without subgroups that re-
flects tsbulations of responses of all the teachers,
Ascepted Statement, A classification designating when the favorsble
responses of & subgroup totaled enough to meet 8 predetersined eriteria,
fejected Statement. A classification designating when the unfavorgble
responses of & subgroup totaled shough to meet & predetermined criteria,




“
Heutrel Statement. A classification crested to designate when neither

the totgl of the fevorable or the unfavorable responses of & subgroup were
sufficlent to meet 2 predetermined eriteria,

The population of this study was composed of 262 secondary sehool
mathematies teschers of Broward County, Fiorida, during the 1966-67 school
year. The researcher and his departuent hesd who helped criticize the sur-
vey were exeluded.

Limitations
No attempt wus made to qualify for the respondents any terms used in
the statesents contained in the survey sheet, or the statemsnts themselves,
Strdlarly no attempt was made to qualify any responses made by the teachers,
The survey was limited to secondary school mathematic teachers of
Broward County, Florida, and the resulis were not intended to be represent-
ative of any other group,



REVIEW CF THE LITERATURE

A pertinent part of the literature reviewed wes an article by Alice
Heutliz and John M. Newell, It described a survey conducted among 115
elementary teachers from a suburban school system near Boston, A survey
instrument containing 31 statements was used to test teacher reaction toward
the new program introduced within the prior two years. Fourteen of the
statements were designed as positive statements and seventeen were designed
as negative statements, The teachers were requested to agree or disagree
with the statements of the survey instrument, Their responses were class-
ified as either favorable or unfavorable towards the new program., Ths
teachers were 2lso requested to give information about their age, their
number of years of teaching experience and the amount of preparation they
have had in the new programs, This information was used to form subgroups
within the individual categories of age, oxperience and preparation, Sta-
tistics were developed comparing the subgroups and subjected to a ehi. square
analysis,

Their survey indieated that teaching experience was a significant
factor in teacher acceptance of the new programs, since a chi- square analysis
indicated that the differences in reaction by the subgroups within this cat-
egory wes significant beyond ihe .07 level; acceplance decreased as exper-
ijence increased, Those teachers with less than ten years' experience re-
acted significantly more favorably towards the new math programs than those
with more than ten years' experience,

Teacher training in the new programs also appears to be a significant
factor in teacher acceptance of the new programs, since 2 chi-square analysis

indicated that the differences in reaction by subgroups within this category



wae significant beyond the ,01 level; accepiance incrsased ss the amount of
training in the new progresms increased,

The results of the survey showed that the grade level teught was not
a slgnificant fector in teacher acceptance of the new programs,

The responses of all of the teachers, regardiess of the category or
subgroup, were unfeverable to the new programs for the following statements
contained in the survey instrusent:

1. The modern math program frequently seems to make the

cbvious complicated.

2. It is often easier to go back to the old methods when

it becomes difficult te get a point across,

3. My puplils would be covering more ground were I still

using the traditional program,

The authors of the article recomsended that a special program be con-
sidered for teachers with more than ten years' eperience to meet their
particular needs, They stated that there were "somes attitudes toward the
modern mathematles progrem thet detracted from the most effective implemen~
tation of them", and hoped that more experience would creste more positive
u'!r,’e‘i'l:vmlas.1

¥While there is & paucity of evidence regarding teachers! reactions to
the new progreams, there is ample material on the concepts and characteristics
of the new programs; and such is reflected in the statements contained in the

1

Alice Heutlig and John K, Newell, "Attitudes Toward Introduction of
Modern Mathematies Program by Teachers with Large and Small Number of Years
Experience", The Arithmetic Teacher, 13 (February 1966) pp. 125-30,



survey instrument used in comnection with this report.

while currieulum revision wes originally begun prior to the first
Russian space shot, Sputnick I (1957), this feal paved the way for Lmnediate
large-scale introduction of the new programs in the mathematies programs of
the secondary scheols througheut the mry.a Initially, the new programs
were adapted to the more eble secondary school students only, and treining
prograns for seeondary school teachers reflected this, Their treining did
not expose them to materials or problems related to so-called slow st-udmta.a

In fact, even in 1960 there was still discussion among noted educators
whether or not the new programs should be introduced into the elementary
school, and be extended to all students in all grades regardless of thelr
ah:l.lity..l* There were plsas to public school teachers to accept the change,
get into the spirit of the new program, learn and be profmi&mlﬁ

Revision of the original new curriculum was azlready teiing place in
1960=61, while programs for the less-talented student and the elementary
school were Just being preparsd for uae.é

One article appearing in the February, 1966 issue of The Ardthmetic

2Howard ¥, Fehr, "Breakthrough in Mathemstienl Thought," The Mathe-
matics Teacher, 52 (Jamuary, 1959) pp. 15-19.

m% Sehool Ha & Report of Reglonal Orlen-
tation %mn m, fmﬁn D.C.; Hationsl Couneil of
Teachers of Mathematies, 1961) pp. 13, 45-47.

hyarcld Faweett, "Guidelines in Mathematical Education, "The Mathe-
matics Teacher, 53 (Cctober, 1960) pp. L18-23,

Showard F. Fehr, "New Thinking in Mathematical Education, " Ihe
Hathematics Teacher, 53 (October, 1960), pp. 424=29,

b7he Revelution in Sehool Mathesatics, oo, cit., ppe 62, 72.
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Tescher concerning elementary teschers of one school distriet indicated that
the new msth programs were intreduced in shese schools in 1962.7 Another
article eppearins in the s2me issue mentions the instability of the elemen~
tary progrems, end indicated & need for textbooks adapted to the reading
and study abllity of the puplls, becsuse our democratic soclely demands a
new program for 45,.‘J.ZL.B

s for average or slow learners were acknowledged tc have
10

had a late start,9 though steady progress has been made, This resezrcher
used the first state-adopted (approved for purchasing) modern math textbook
for slow learners in the junior hizh sehools of Browerd County in the 1965-
66 school year, and the first state-odopled modern math textbook for average
students (C grede in junior hizh school) in the high sehool in the 196667
school year,

A report on the April 1967 NCTM (Hetional Couneil of Teachers of
Hathemetide) meetiny mentions thet Draunfield and Associates have been trying

and rovising meterisl for slow learners to be as non~verbel as possible, 11

Talice Heutlig and John M. Newell, loc. cit.

Eloward F, Fehr, "Sense and Fonsense in & Hodern School Program,!
Ihe irithmetic Tescher, 13 (February, 1966) pp. €391,

97ne Revolntion in Sehool Mathesatics, op. cite, p. 62,

1050vert B, Davis, "hecent Activitiss of the Madison Frojeet®,
Americen Mathe.acies Monthly, 72 (Jamary, 1965) pp. 72-73; ¥. J. Kelly
and H, 7. Lerch, "Mathematics Programs for Slow Learners®, The Arithmetic
Teacher, 13 (Mareh, 1966) pp. 332-36; Sarah Creenholsz, "Successful Prac-
tices in Teaching iathematies to Low Achlievers", The Mathematics Teacher,
60 (April, 1967) pp. 329-35.

il : T | ,
HCTH Speakers Stress X Llogy, Floride Council of Teachers of
Mathematies Newsletter, May, 1967,



They began thie project in 1964, but do not expect to be eble to publish
the material until 1968, The claim is that good mathemsties is involved,

The litsrature thus far reviewed placed empheasis upon currieulum re-
vision, The teacher was mentioned primsrily in connection with the need for
him to change or upgrade his backgreund, Some articles did discuss to a
degree, the nesd for obther changes, and in particular, a ehenge in method-
clogy. For example, Ferpuson stated that & "change to the new prograsm necess-
itated & change in new content, & chenge in the approsch to familiar content,
& chenge in teacher preparation, and a change in mm&olag."m

Another source reported that "the new methods of tesching (discovery,
eaphases on proof, ete,) do not stand alone, but are to be regerded as
essential components of the new content, Conventicnal courses do not, in
general, provide & basis for applying these improved methods,"'>

Kelly noted that, "teachers need training in methodelogy, assoclated
with a systez of inquiry and discovery along with content; better understande
ing of the desired goals of the program, and development of techniques unique
to the prograa® .;m

Another article, though appearing in an elementary school mathematics
Journal, included the secondery school &s also having as its greatest need in
modern math a "theory of instruction” coordinating simmltensously curriculum

iz&.ﬁgsne D. Ferguson, "Current Reforms in the Mathematies Curricula -
A Passing Phase or Progress, "The Hathematics Teacher, 57 (March, 1964)
e ’Mn

1J3evolutdon in School Mathematics, op. gite, pp. 76~79.

“’F. J. kelly and H, T. Lerch, "Mathematics Programs for Slow Learners,
"The Arithmetic Teacher, 13, (Mareh, 1966) pp. 332-36,




and mm.ﬁ

Bapasl suggested that:

It is easy to teach the teacher the new mathematics within
time; it is not so easy to teach him the real nature of
mathematics, or the methodology of the new math., Unless
teachers do gresp the new instead of compromising and re-
turning to the apron strings of the old, we may well bring
on & return to the old mathematics. Teachers indicate
they know what the new mathematics is but not what it is
not in the elassical response, Piell really, isn't it Just
the same as before, only with different words?®, 16

Adler had much to say on these same ideas, He talked aboub:

"Guiding Principles” we gocept but do not alwsys live by,
(1) Temeh for understanding not merely manipulative skill,
(2) Provide material that allows discovery. (3) Replace
drill for drill's sake by using past understandings to build
new meaningful situations, (4) Use the spiral approsch of
introducing more sophisticated meterial at higher levels
within the framework of the same structursl concepts. (5)
Use supplementary pamphlets, (6) Logieal reasoning should
be initiated in grades 4=b.

¥ & & @& @ & & & ® § ® F W & W B & B & & ¥ F 5 & ¥ & & = * 3

It is & grave error to assume that what children learn

is all they are capeble of learning, What they learn today
depends to & great extent on what we try to teach them and
the uwethods we use for Lesching them,

He also refers to the noted work of Jean Plaget, that in essence
indicates two of the three factors involved inm lsarning are subject o
cultural rether then gemetic control.'?

Others support the coneept of the new programs that a certain

tople should not be prejudged as too sophisticated for certain students,

15Vincent J, Glennon, "Research Needs in Klementary School Mathe-
satics, "The Arithmetic Tescher, 13 (May, 1966) pp. 363=07.

16mpother I. Rapael, "The eturn of the Old Mathematies,® The
Hathematice Teacher, 60 (Jamery, 1967) pp. 14=17.

Wirving Adler, "Cambridge Heport: Blueprint or Fantasy, *Ihe
Mathemstics Teacher, (Mareh, 1966) pp. 210-217.

10
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Both Davial® and Phillips'? discuss the Madison Project, in which there is
continuous suecess in presenting topics at still lower and lower grades,
Success in reaching culturally-drprived children with so-called sophisticated
topics is also part of the Madison Froject,® Phillips also wrote that the
liberal use of visual and other learning aids is a concept of the new pro-
grans 21

An underlying concept of the new programs is teaching for understand-
ing rather than using methodology that relies upon drill to gain momentary
results, In his article on evalustion (testing) programs, Hertung sugsested
that good test construction includes testing for what you teach; consequent-
ly, Lests used to evaluate student progress in the new programs should in-
clude testing for understanding,” In generel it is accepted that a pesitive
attitude towerd the new programs by the teacher is important to the eventual
success of thea,

18zobert B. Davis, loc. git.

198aryry 1. Phillips and Marguerite Klutis, Tour
U. S.Deputmntorﬁnlth, Education and T»
; Government Printing Office.
20n0bert B. Davis, loc. git.,
2ljarry L. Phillips, loc. cit.

“wurice 1, fertung, Evaluation in Mathematics, Twenty-Sixth #r-
book, Washington: The National Council of Teachers of Hathematlcs, 1
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METHODS AND PROCEDURE

The article by Heutlig and Newell, mentioned in the Review of Litera-
ture, formed & basis for the desipn and procedure of this report. While the
survey instrument used by Heutlig and Newell wes prepared with elementary
teachers in mind, many of the statements also applied to secondary school
teachers. It was declded that some of their statements could not be used
because they referred to learning situations primarily reserved for the elemen-
tary level.

The fihal survey instrument of this report (see Appendix A) contained
twenty-two statements., Thirteen used by Heutlig and Newell were also used in
this report, some with slight revision in word, but not in thought. The two
statements below, used by Heutlig and Newell, were used in this report after
changing words to make the statements more applicable to learning situations
in the seeondary school level (the number appearing in a parenthesis is the
same rumber used for the statement as it appeared in the final survey instru-
ment),

(6) Students grin a mich deeper understanding of mathematics

through the new program. (Heutlig and Newell used "number concepts®

instead of "mathematies"),

(22) Large quantities of visual aids often serve as a distraction

to the learning processes, (Heutlig and Newell used "manipulative

aids" instead of "visual aids"),

Two statements used by Heutlig and Hewell were used in this report
after additions were made, Both the writer and his department head, who
helped criticize the survey statements, felt that these two statements in

their original form did not allow much of a choice in responses.
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(5) Students learn best by working with a single textbook,

rather than being provided supplementary material that might

approach the same topic from a somewhat different wviewpoint.

Do not consider research material, (Heutlig and Newell ended

their statement after the word "textbook"),

(15) You should always develop the logic behind why a series of

mechanical steps work, rather than simply teaching these

steps, even with average or below-average students. (Heutlig

and Newell ended thelr statement after the word "steps®™ which

is underlined),

The following statements were not included in the survey of Heutlig
and Newell, but were used in this report:

(4) You may teach for understanding, but success can best be

evaluated by testing for answers.

(8) The students that have had & substantial modern math background

seem t0 do better in subseguent mathematics courses,

{11) The new math is worthwhile for above-average students only.

f20) Learning and teaching the modern program has made me &

better teacher.

(21) The modern program is alright, I suppose, but not for what

I teach,

Following the example of Heutlig and Newell, eight statements were
designed to be positive statements with respect to the new programs, while
the remaining were designed to be negative, The mathematies department head

of this researcher, his county mathematies' supervisor and Dr. R. J. Yates<3

23R, J. Yates, Dr. of Philosophy in Mathematics, Kansas State Univer—
sity, personal interview, June 21, 1967.
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were requested to view the final swrvey statements from the standsoint of
these designs, All three individuals cited concurred with them,

The survey instrument wes prepared, together with 2 data sheet and an
instruction sheet, (see Appendix A)., In order to use the Broward County mail
"pony" system, it was necessary to forward the above three papers stepled to-
gether with a self-addressed envelope.

Surveys were sent to all 262 teachers of the Browerd County school
district. Agein, in order to make use of the "pony® system, the surveys were
forwarded to the stiention of emch mathematics' department head, together
with & covering letter (sec Appendix A), Of the 166 sealed surveys returned,
163 were useable, &t least in part, This represents an approximate 63 per
cent response, which compares favorably to the sbout 65 per cent considered
rapnt.:hlo.a

Quantitative responses were requested in the data sheet, but sisdlar
to Heutliz and Newell, the results were tabulated as being simply & favorable
or unfavorable response, without regard to the degree of ggreement or dis-
agreement, The information requested on the data sheet was used to place the
individual responses in subgroups of four categories of age, preperation,
experience and new programs' experience, whereas feutliy and Newell in their
survey compared degree of acceptance of the new progrems between subgroups of
only three categories - experience, grade taught and preparstion, This survey
onitted the category of grade taught primarily becsuse the information sup-
plied by the respondents as to the grade level or subject they tauzht wes
nebulous, For exazple: grades 7-12, or grades 10-12, or algebra, geometry, ete.

st S S AL, P Ve o Yo
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The category of age wae added, hopefully to determine if longevity in
teaching was in itsell a factor in rejection of the new programs as the survey
results of Heutlipg and Newell indicates, or if sluply age and its posture of
resistance to change was not indeed the determining facter,

The category of teaching experience in the new programs was also added
to this survey, primarily because Heutlis and Newell conjected that exper-
ience would create more posilive sttitudes

The date sheel information requesting the muber of overall mathe-
maties credits earned (oriented towards new programs, or otherwise) was not
used, since it was decided that subgroups in this category should generally
follow the pattern of acceptance or rejection of several other categories,

The tabulated responses were converted to percentages, If at least
60 per cent of a subgroup gave & favorable response to a statenent, the
statewnt was considered accepied by that subgroup, (When terminology such
as aceeptance or rejection of a statement is used in this report, it should
be understood that what is actually bedng accepted or rejected is the meaning
of the statement as it relates to the new programs)., If at least 60 par cent
of a subgroup gave an unfavorable response, then that statement was considered
to be rejecled by that subgroup, Statements that were nelther accepted or
rejected by & subgreup were classified as noutral, The mumber of statements
accepted, rejected or considered nentral were tabulated for each subgroup,
and a chi-square analysis of tids dats was used 25 & test for significance.>

The above-procedure followed the pettern used by Heutlig and Newell,
and was copled in order %o lave a basis for comparing the results of their

257, p, Guilford, Fu

(Mew York: MeGraw-idil) Book . %%%1%&%
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survey with these of this report,

Chi-square analysis ms then used to establish the signilicance of the
responses mede to sach statement by eech subgroup, This procedure included
determining the muzber eof fevorable or unfavorable responses necessary to
have significance beyond the .05 level, It should be noted that the per-
centage of responses necessary to hawe significance varied from 58 per cent
when the total respenses were 163 as in the combined totals, to 70 per cent
when the total responses were only 20, ag in the 1-2 subgroup in the exper-
lence category.

It should be understood that only the chie~scuare statistiec wes used to
establish significance levels,
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RESULTS

Table I shows the results of tebulating responses as either favorable
(F) or unfavorable (U) for every subgroup of every category and also for the
combined totals,

Table II shows whether a statement was accepted (4), relected (R), or
was considered neutrzl (l) for every subgroup, using s & eriteria the 60 per
cent level of favorable or unfavorable responses explained above, These were
totaled, and each category and certain grouping within sach category were
tested for significance, The results follow,

A chi square anmalysis of data contained in two different eight cell
tables was made. In the first analysis only dets classified as accepted
and rejected was used, and the analysis revealed 2 chi square value of
94501, beyond the ,05 level., In the second analysis the neutral statements
were added to the rejected statements to comprise one column of four cells,
while the accepted colum was used unchanged, Thie data also revesled a
chi square value of 10,027, significant beyond the ,05 level., It should be
noted that the data shows that more statements were accented and less re-
Jected by teachers as the amount of thelr preparation ineressed,
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TABLE IX

as Accepted (A), Rejected (R

50 Percent, of Responses Being Favorable (Accepted), or, Unfavora
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Hitber of Yoars hccepted Relected  emtral
under 40 17 2 3
500G 13 5 L
over 49 iz & 6

A chi square analysis of data contained in two, six cell tables was
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mede, the data being set up in cells similar tc the method used in the prep-

aration eategory. The date excluding neutral statesments revealed a chi
square value of 2,039, wille including neutrel statements revealed & cid
square value of 2,750, Helther value is significant at the ,05 level,

& 6
Zedy 16 4 2
over 4 15 ] é

A ehi square enalysis of data contained in two, six cell tables was
made similar to above, and revealed a c¢ihd sgquare value of 2,121 exeiuding
the neutral steotements, and 1,728 including them, Nelther value is signif-
icamt st the O5 level,

3
won
-1 W W W

over 9 10
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A ehi square analysis of data contained in two, eight cell tables was
made a8 above, and revealed & chi square value of 2,827 excluding the
neutral statements, and 5,564 ineluding them, Nelther value is significant
at the .05 level,
Data for two special subgroups in the experience and age crtegories
was prepared using the same procedures as previously outlined,

Age focepbed Lelected Heutrel
Under 40 17 2 3
40 end over 10 5 7
Swerlence
Under 10 17 2 3
Over 9 i0 5 7

it should be noted thei the data for the subgroups "under 40" years
of age and "under 10" years experience is identical, as is the data for the
subgroups "40 and over" years of age and "over 9" years experience, A chi
square analysis of this date revealed a wvalue of 2,933 with the neutral
stateuents excluded and 3,452 with the neutral statements inecluded, FHeither
value is significant at the .05 level,

Summariszing the results analysed above, only preparation is clearly
& determinant in teecher acesptance of concepts and characteristics of the
new programs, and there is evidence to indicate that acceptance incresses
as preparation increases,

The categories of age, new programs' experience and experience are
less reliable as determinants in teacher soceptance of the concepts and
characteristics of the new programs, aexcept that there is some indiecation



