CHAPTER 1V

Mathematics in the Secondary School

THEODORE E. KELLOGG and DONOVAN A. JOHNSON

D URING the period 1957-1960, a time of ferment in mathematics educa-
tion, a variety of experiments with new curriculums were conducted at
local, state, and national levels. Evaluation of programs is a project for the
immediate future. In designing and implementing new curriculums and
new approaches, it is important that answers from research be used.

This chapter includes descriptions of experimental curriculums, of the
current status of teaching in secondary mathematics, and of controlled ex-
perimental studies.

Current Practices and Trends in Mathematics Curriculums

Shetler (1958), by questionnaire, surveyed aims, curriculum, methods,
and evaluation in the teaching of mathematics to determine how closely
they agreed with research results and proposals. Replies from a 10-percent
random sample of secondary schools in 20 states showed disagreement be-
tween expert opinion and practices in classroom methods and evaluation.
Many teachers reported inadequate equipment and poor library facilities.
The teachers who consistently follow recommended practices are those who
spend most of the school day teaching mathematics, and those who have
professional assistance in teaching. In a related study Diebel (1959) con-
sidered the influence of the evaluative criteria of the Co-operative Study
of Secondary School Standards in 57 Oregon schools evaluated during the
seven-year period 1950-57. This study indicates that the recommendations
resulting from these evaluations are sporadically implemented.

One way to study the mathematics curriculum is to analyze textbooks.
Izzo (1957) analyzed 627 secondary mathematics texts to determine trends
in the use of graphical material. He found increased attention to graph-
ing, especially in connection with locus and analytic geometry in plane-
geometry texts. Similarly, Rajaratnam (1957) studied 10 elementary-
algebra texts to relate the development of the concepts of variable, function,
equation, and equality with the work of mathematicians and logicians.
She observed new ideas mixed with outworn and erroneous ideas and
terminology. Wilson (1959), examining geometry texts published be-
fore 1900, saw authors generally competent mathematically, but not very
familiar with good teaching techniques and the learning process.

Wales’s (1958) appraisal of texts for purposes of building a course of
study was a typical misuse of textbook analysis. From 20 commonly used
general-mathematics texts she compiled a list of topics and submitted them
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to a selected panel of educators for ranking. On the basis of this appraisal,
a recommended program for general mathematics was formulated.

One method of evaluating the effectiveness of a curriculum is to con-
sider its contribution to success in college. Such an approach was used by
Knights (1957), who analyzed a test given to entering college freshmen to
determine their preparation for analytic geometry. Using these scores as
predictors of success in analytic geometry, Knights showed that students
need more skill in problem solving, more experience in applying learning,
and more understanding of definitions, relationships, and symbols to be
successful in analytic geometry.

A first step in a local curriculum reorganization is determination of the
current status. In this kind of study, Bruns and Frazier (1957), surveying
the variety of experimental programs in operation in Houston schools,
found a fairly uniform sequence of algebra and geometry through grade
10 but considerable variation in including topics from analytic geometry
and calculus in the upper grades. An interesting new course described was
a laboratory geometry course for non-college-bound students.

Evaluating the Content of Mathematics Courses

A variety of new content is being brought into the mathematics curric-
ulum, and the contributions of new topics need to be evaluated as well as
those of traditional topics. We have little evidence with which to defend
the old or the new. For example, it has been proposed that probability and
statistical inference be a possible semester course in grade 12. The
achievement of apt high-school juniors and seniors in such a course was
studied by Bridges (1959). The experimental class of 19 members obtained
significantly higher scores on the post-test as compared to the pretest and
as compared to a control group of tenth-graders.

Another curriculum recommendation frequently made is that courses
should be functional. Results of an investigation by Bush (1959) of two
groups of students at one high school after two years of study do not
favor a functional approach. The students with two years of formal math-
ematics were superior to the two-year functional mathematics students in
every category tested. The technique of covariance was used to hold ability
factors constant.

The success of curriculum proposals depends greatly on the attitudes of
teachers toward the new ideas and their competence to teach them. Spillane
(1959) studied the attitudes of Pennsylvania mathematics teachers toward
the inclusion of analytic geometry, calculus, and statistics in the high-school
program, and considered the teachers’ competence to teach these subjects.
On the basis of a 76-percent return of questionnaires to 500 randomly
selected teachers, he found that teachers favor the inclusion of these topics
in high school and feel generally competent to teach these subjects. As
would be expected, younger teachers and those who felt competent to teach
the subjects were more favorably inclined toward them. Similarly, Leissa
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and Fisher (1960) surveyed the attitudes of engineers and college and
high-school mathematics teachers toward the recommendations of the
Commission on Mathematics of the College Entrance Examination Board.
This group was highly favorable toward the recommended changes, being
much in favor of including inequalities, sets, vectors, and probability. The
group was not so favorably inclined toward including calculus, field theory,
group theory, or statistics.

Another frequent curriculum proposal is to eliminate solid geometry as
a separate course and include the concepts of three-dimensional space in
tenth-grade geometry. To resolve the problem of what topics should com-
pose tenth-grade geometry, Small (1959) submitted a list of 109 solid-
geometry concepts to 50 mathematics teachers. Topics approved on 75 per-
cent of 31 returned questionnaires included line perpendicular to a plane,
lines parallel to a plane, loci, perpendicular planes, polyhedral angles, area
and volume of prisms, cylinders, pyramids, cones, spheres, distances,
angles, and areas on a sphere. Topics to be omitted included spherical
triangles and congruence of prisms.

The number of experimental mathematics curriculums continues to grow,
and projects that have been under way some time continue experimenta-
tion. The content and operation of several programs were described by
Allen (1958), Brumfiel, Eicholz, and Shanks (1960), Davis (1960), and
Keedy (1959b). No experimental project has reported data adequate to
permit evaluation of its effectiveness.

The evaluation of a new curriculum will not be easy. A conference spon-
sored by the American Association for the Advancement of Science, the
American Association of School Administrators, and the Council of Chief
State School Officers was reported by Hull and others (1958). Its purposes
were (a) to develop guidelines for program appraisal and direction in the
teaching of mathematics and the sciences, and (b) to evaluate proposals
being made for changes in school programs. The report will be found useful
by anyone evaluating new curriculums. Putnam and Frazier (1960) com-
piled an annotated bibliography of state curriculum guides.

Attitudes, Concept Formation, and Understanding in
Mathematics

Experimental studies, although few in number, showed concern for the
significance of attitudes, the nature of understanding, and the formation
of concepts. The significance of maturity and other variables in relation
to an understanding of the limit concept was studied by L. T. Smith (1959).
Among 578 students in grades 7 through 12, some classes were given three
hours of special instruction in limits, other classes equated in mental age
were not. Data were collected on a limits test, chronological age, mental
age, and grade-point averages in mathematics. Findings showed experience
to be important; significant gains in conceptualizing limit occurred at all
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levels; chronological age is not a related variable; and mental age is posi-
tively correlated with limits test scores.

Troxel (1959) examined relationships within measures of reading eighth-
grade expository mathematical materials, and between such measures and
intelligence, arithmetic achievement, and general reading ability. He also
studied difficulty and interest in relation to purpose as well as reading
skills. Based on data from 45 students, sample conclusions were (a) read-
ing purpose influences reading speed; (b) general reading ability is re-
lated to speed of reading expository mathematical material; and (c)
difficulty is influenced by purposes. Johnson (1957b) analyzed readability
of 25 samples of 100 words from each of 18 mathematics texts and pro-
posed use of the modified Flesch formula for determining readability.

Poffenberger and Norton (1959) questioned 390 college freshmen to
determine factors relating to attitudes toward mathematics. Factors having
the greatest influence on attitude were previous teachers and parental ex-
pectations and attitudes toward mathematics. Renner (1957) tested func-
tional competence among 237 Iowa high-school seniors who had taken
one year of algebra or general mathematics. Using covariance to control
initial difference on the Jowa Tests of Educational Development, he found
a significant difference in favor of the algebra group over the general
mathematics group. E. M. J. Ferguson (1957) developed an observational
instrument for describing the algebra classroom in relation to selected aims
such as (a) ability to think, (b) appreciation of mathematics, and (c)
attitude of curiosity and initiative.

Approaches and Techniques in Teaching Mathematics

Studies of approach and technique emphasized individual differences,
the use of visual materials, application, and specialized ways of teaching
particular content. Zoll (1957) investigated the relative merits of varying
amounts of application in plane geometry. Each of three teachers taught
both experimental and control classes equated for intelligence, geometric
aptitude, arithmetic and algebraic competency in one high school.
Analysis-of-variance techniques showed no significant differences between
classes with varying amounts of application and control classes nor among
experimental classes in regard to ability to solve “originals,” knowledge of
facts and principles, or ability to apply facts and principles in practical
problems. Ability to apply geometric facts and principles seemed to be as-
sociated with individual males of good ability and mathematical com-
petence. With limited statistical and experimental controls, Miller (1959)
compared a single-equation approach to solving verbal elementary-algebra
problems with a combination of guessing specific solutions and a subse-
quent multi-equation approach. Thirteen classes split between the methods
in one high school were used.

Shoemaker (1957) reviewed the effectiveness of teaching principles of
mathematics and science in Ohio public-school trade and industrial pro-
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grams and found the current plan ineffective. According to Mazzei (1959),
teaching estimation to ninth-grade and tenth-grade students did not help
significantly to reduce errors. Kenney and Stockton (1958) equated three
groups of seventh-graders (with more than 100 in each group) and com-
pared three approaches to teaching percentage: (a) drill emphasis, (b)
emphasis on understanding and reasoning, and (c) a combination of the
first two. Using a self-designed test after 19 days, they found progress in
the upper three-quarters of all classes, and inconclusive evidence suggest-
ing possible advantages for the composite and understanding approaches.

Among three heterogeneous interest groups totaling 79 plane-geometry
students, Griff (1957) observed the effect of one-level and three-level as-
signments varied quarterly through the year. Using a test of functional
competence and class quizzes, he found students doing more and better
work in a one-level approach. The analysis and design were limited. Hines
(1957) reported a limited study of the effect of homework on achievement
in plane geometry. Although the matched groups were of restricted
equivalence, achievement differences seemed to favor students doing out-
of-class work, particularly on cumulative review tests as opposed to unit
tests.

Crosby and Fremont (1960) found that small groups in algebra, with
testing as appropriate, and freedom of topic choice, provided a better
learning climate and effective opportunity for achievement. Although ex-
perimental and control groups were used, the study tended to be descrip-
tive. An informal study, without controls, by Ivie, Fowler, and Graham
(1958), indicated that use of small groups in algebra, geometry, and busi-
ness mathematics provides a good learning situation. However, superior
students showed limited desire to progress, and some students felt the need
for class activities. Ilioff (1957) investigated the effect of systematic home-
school co-operation on the achievement of eighth-grade students. Increased
parental understanding had a consistently positive effect on pupil achieve-
ment.

Studies of Association and Prediction in Mathematics

Studies dealt with associations among mathematics achievement, school
size, student ability and sex, teacher attitudes, curricular choices, and school
policies. McCutcheon (1957) analyzed achievement in eighth-grade mathe-
matics (and science) in relation to school organization, enrollment, and
pupil-teacher factors in Minnesota public schools. A stratified random sam-
ple of 85 schools was used. Pretests and post-tests in mathematics, designed
by the experimenter, and an intelligence test were administered. A total of
378 teachers answered questionnaires and 6471 students participated.
Analysis-of-variance and covariance techniques led to such findings as the
following: (a) there were no sex differences in final achievement with
adjustments for initial differences; (b) girls scored higher on the pretests,
post-tests, and intelligence tests; and (c) significant differences in achieve-
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ment among the upper, middle, and lower 5 percent in intelligence were
noted.

Pruett (1960) studied mathematics and science achievement of 44,649
ninth-grade pupils in 618 Indiana private and public schools. Girls did
better than boys in mathematics, and the better mathematics students were
found in schools with large enrollments.

Using 29 teachers of first-year algebra and 1643 pupils in 13 schools
in a large midwestern city, McCardle (1959) related scores on the Minne-
sota Teacher Attitude Inventory (MTAI) to pupil achievement. He found
pupils with teachers having high MTAI ratings profited most in quantita-
tive thinking and functional competence; teacher attitudes were not signif-
icantly related to algebra achievement.

McKinley (1960) sought a relationship between achievement in a twelfth-
grade probability and statistics unit and intelligence, reading comprehen-
sion, previous mathematics achievement, and previous mathematics ex-
perience. The study extended for only 13 class periods with 10 classes in
nine schools. A maximum multiple-correlation coefficient of .68 was found
with achievement and three intelligence factors, reading comprehension,
and previous achievement in mathematics. McKinley believed such a unit
desirable for college preparatory students and that aptitude for such work
could be measured to a significant degree. Dinkel (1959) found a multiple
correlation of .86 between algebra achievement and a series of seventh-
grade and eighth-grade predictive variables, including previous grades,
intelligence, and prognostic and achievement tests.

In an analysis of Wisconsin school policies as related to students’ choice
of high-school mathematics courses, Parkinson (1959) observed that (a)
schools with college preparatory tracks enrolled a larger proportion of stu-
dents in algebra at the ninth-grade level than those without; other schools
enrolled larger proportions in grades 10 through 12; (b) 57.2 percent of
the schools had college preparatory tracks and 70 percent of these required
at least four semesters of mathematics for college preparatory students;
(¢) mathematics achievement, teacher reports, and IQ scores were influ-
ential in mathematics guidance; and (d) students indicated the importance
of out-of-school factors, particularly parents, in the choice of mathematics
courses. Stone (1959) saw an increase in enrollment in elective mathe-
matics and science as possibly related to students’ reaction toward teachers
in introductory courses.

Secondary Enrollment, Teacher Characteristics and
Preparation

Studies pertaining to enrollment and teacher factors include broad
national studies, state-wide investigations, and proposed training programs.
The most critical problem was the lack of properly trained teachers.

The National Education Association Research Division (1958) surveyed
enrollment, curriculum revision, and facilities for mathematics and science
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in U.S. secondary schools. Of 1957 high-school graduates, 14.4 percent
had four or more years of mathematics; 22.9 percent, three years; 35.2
percent, two years; 25.6 percent, one year; and 1.9 percent, none. Prin-
cipals tended to select teachers on the basis of skill in instructional methods
rather than subject-matter preparation. Curriculum revision was reported
in about half the schools. Facilities were seen as lagging. The large com-
prehensive high school was singled out for its contribution to preparation
in mathematics, teacher qualification, curriculum, and facilities. Maul
(1958) reported on teacher supply and demand in mathematics and sci-
ence. The supply of candidates for high-school mathematics teaching
decreased each year over a five-year period; one out of every three newly
qualified persons did not teach. Turnover was great in what was described
as an improved but still critical situation.

Teaching load and qualifications were summarized by Brown (1960).
Mathematics enrollment in grades 9 through 12 was 4.4 million in 1956
and 4.5 million in 1960. About 100,000 seniors were unable to get ad-
vanced mathematics in small high schools. In 1957 about 43 percent of
schools had curriculum studies in progress. In that same year secondary
teachers averaged 23 hours preparation in mathematics; 7.1 percent had
no mathematics; one-third were mathematics majors; and one-third had
the master’s degree but not usually in mathematics. Ahrendt (1958)
believed that student enrollment and interest in mathematics were greater
than generally claimed but that the shortage of adequately trained mathe-
matics teachers was more critical than generally realized.

Torrance (1958) analyzed the extent of change in Minnesota mathe-
matics and science teaching, using a 50-percent random sample of public
secondary-school principals and superintendents. Four-fifths reported recent
or pending decisions to improve their programs. Summer institutes and
training programs were strongly supported. Finding and retaining quali-
fied teachers was a major problem. Lohela (1958) studied enrollment char-
acteristics and teacher preparation in Michigan secondary-school mathe-
matics. Enrollment in mathematics decreased from 1925 to 1950 but has
increased since. Nonpublic schools in Michigan enrolled a higher propor-
tion of students in mathematics than public schools. Large schools had
better prepared and more experienced teachers than smaller schools. En-
rollment in mathematics dropped off rapidly for each succeeding grade,
especially among girls. Teacher questionnaires revealed interest in prac-
tical application, realistic student teaching, college topics geared to the
secondary school, preparation for dealing with individual differences, and
instruction in motivation and class management.

Small (1957) sent a 52-item questionnaire to 1465 members of the
National Council of Teachers of Mathematics to discover recommended
aspects of a fifth year of preparation for mathematics teachers. Responses
proposed 50 percent mathematics and not more than 25 percent profes-
sional education, with some work in research, advanced teaching, and
cultural areas. Topics of interest were number theory, mathematics history,
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mathematical statistics, modern algebra and geometry, theory of equa-
tions, mathematics of finance, adolescent growth and development, and
measurement. Jorgensen (1958) outlined characteristics and advantages
of an inservice institute.

Nelson (1959) received 100 usable questionnaires from 154 Nebraska
secondary mathematics teachers designated as superior or above average
by their administrators. Classes in 46 schools were visited and 2188 stu-
dents were queried. These capable teachers entered the profession because
they liked mathematics, selected their careers in college, participated in
professional growth activities, taught upper-level courses, used a wide
variety of methods, and were concerned about improving their teaching.
The students of these teachers praised their explanations, helpfulness, and
personalities.

Programs for the Gifted Student in Mathematics

Although much space was devoted to special programs for the gifted,
few studies evaluated their effectiveness. Long (1957) examined an en-
richment program in four classes of 98 randomly selected students. In
two experimental classes talented students served as group leaders, pre-
sented new topics and materials, gave special reports and projects, and
participated in contests. Activities for all of the experimental group in-
cluded weekly review, extra-credit problems on the tests, and special
projects. Both the control and the experimental groups received the same
basic instruction from the same teacher and the same topics, assignments,
and tests. On two achievement tests and an attitude inventory both the
talented and the nontalented in the experimental group surpassed the con-
trol group in both achievement and attitude. As this study was carefully de-
signed, used appropriate statistical tools, was extended over a school year,
and applied principles of randomization and controls, considerable confi-
dence can be placed in the implication of the contributions of an enrich-
ment program.

Wells (1958) reported an informal experiment with a modified cur-
riculum for capable students in one eighth-grade algebra class. Achieve-
ment of the 25 high-ability eighth-graders was comparable to that of
ninth-graders completing a similar course. The former achieved as well as
or better than the ninth-grade control group.

One of the problems in setting up a program is identification of superior
students. Cherry (1958) selected 90 eighth-grade students out of 1600 on
the basis of an aptitude test, an achievement test, a reading test, an intelli-
gence test, and teachers’ recommendations. Although this method was
accepted by students and parents, Cherry urged continued study of indi-
viduals and flexibility of assignment. In a similar study, M. B. Jones (1959)
found that Maryland schools use teacher recommendations, previous
achievement records, intelligence test scores, and achievement test scores
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to select the rapid learners. Over 90 percent of the participating schools
reported the practice of ability grouping. Almost 60 percent provided
special courses for their high-ability students.

Various programs have been advocated. Devine (1960) described a
seminar to provide an accelerated program for gifted senior-high-school
students, and Elder (1957) described a seminar to provide an enriched
program for gifted junior-high students. Summer seminars supported by
National Science Foundation funds with emphasis on topics from con-
temporary mathematics were described by Nichols (1960), M. L. Ferguson
(1960), and Nielsen and Gohman (1959). Ferguson’s findings from a
state-wide summer program at eight centers in Tennessee indicated sig-
nificant gains in subject-matter achievement by the experimental group,
but no significant gains in ability to use knowledge for problem solving.

The national contest sponsored by the Mathematical Association of
America and the Society of Actuaries was described by Fagerstrom and
Lloyd (1958). The test used in this contest emphasized mathematical in-
sight rather than isolated facts or skills. Pruitt (1960) and Keaveny
(1959) described programs for grades 8 through 12 which are essentially
acceleration programs with content similar to that of traditional courses
in algebra and geometry. Elementary algebra is taught in grade 8 and
intermediate algebra in grade 9. Plane and solid geometry and trigonom-
etry are completed in grade 11 so that an advanced course such as mathe-
matical analysis can be given in grade 12.

Teaching Mathematics via Television

Even though interest in and support for educational television have in-
creased in recent years, relatively few efforts have been made to use
television to teach mathematics. Wells (1959) compared the effectiveness
of television-correspondence study of first-year algebra with that of direct
teaching. Students in 11 small Nebraska high schools apparently achieved
as well with television-correspondence instruction as with direct instruc-
tion. In another experimental study involving three classes in each of nine
schools, Jacobs and Bollenbacher (1960) compared the effectiveness of
televised lessons in seventh-grade mathematics with the results of conven-
tional instruction. The year-long experiment used 20 minutes of live tele-
casts three days a week followed by 30 minutes of discussion. Care was
taken to insure randomness, replication, control of variables, acceptable
evaluation instruments, and proper statistical tools. The television method
was found to be superior for the average student, but the conventional
approach proved better for superior students. Other television projects
are described by Berger (1958) and Andrews (1960). Extensive ex-
perimentation at different levels with valid evaluation of all objectives
needs to be made before we can know the extent of television’s contribu-
tion to mathematics teaching.
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Facilities and Equipment for the Mathematics Classroom

The National Defense Education Act has provided funds for improved
facilities and equipment, and several surveys have been conducted to
determine needs. The U.S. Office of Education study by Obourn and others
(1960) surveyed with a questionnaire a random sample of 1207 high
schools to obtain information on rooms, furniture, equipment, teaching
aids, and library facilities, as well as on methods of purchasing and
sources of money. Findings are that classroom facilities are usually in-
adequate and that fewer than half the mathematics teachers replying use
commercial or improvised equipment even though models were rated the
most valuable teaching aid. Another government survey by Martin (1960)
reported requirements and recommendations of state departments of educa-
tion in regard to facilities, equipment, and instructional material for teach-
ing science and mathematics at the elementary-school and secondary-school
levels.

College Preparation and Entrance

Despite considerable emphasis on mathematics preparation and cur-
riculum changes, few investigations have reported implications for college
entrance and preparation. G. B. Smith (1958), analyzing the preparation
of 1124 freshmen entering the University of Kansas in 1956, found that
29 percent of the men and 5 percent of the women had four or more years
of mathematics. Forty-seven percent of arts and science students, 81 per-
cent of engineering students, and 28 percent of fine arts students had three
years.

Keedy (1959a), using questionnaire returns from 134 engineering
schools, learned that 38 required solid geometry for entrance; he con-
cluded that solid geometry was not significant in relation to entrance to
engineering. Brant (1960) followed up Keedy’s study by asking 51 schools
with some kind of solid-geometry requirement if they would accept a
one-year course of plane, solid, and co-ordinate geometry. In the few
instances where a solid-geometry requirement still existed and in the vast
majority of remaining courses, a fused course would be accepted. Thus
while three-dimensional concepts were still judged important, solid geom-
etry, as such, was an uncommon requirement.

McLean (1960) surveyed the status of integrated algebra-geometry
courses in California and sought to determine the acceptability of such
courses to teachers and college directors of admission. Integrated courses
were not commonly found, teachers disagreed as to the value of such
courses, and colleges generally accepted such courses except for science
majors. It was suggested that integrated algebra-geometry courses be
offered only as a second track in the college-preparatory mathematics
curriculum.
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Comparative Mathematics Teaching

With increased interest in American education, more attention has been
given to what is done elsewhere. Many teachers have visited other coun-
tries, and numerous informal observational studies describe a variety of
mathematics programs and suggest comparisons.

Woodby (1957) found in French secondary schools emphasis on na-
tional examinations and attention to modern mathematics, statistics, and
co-ordination of physics and mathematics. Reform objectives were (a)
classes four hours a week with no more than 40 students, (b) one hour a
week in directed study (“half classes), (c) better co-ordination of
secondary and vocational programs, and (d) addition of suitable modern
mathematics.

Wood (1958) discussed the expansion of secondary education in South
Australia, the problem of appropriate mathematics courses for less able
students, the virtual elimination of solid geometry, and the shortage of
adequately trained teachers. Vogeli (1960), describing the mathematics
program in Soviet 10-year schools, reported three trends: (a) polytech-
nism, (b) effort to lighten students’ academic load, and (c) effort to raise
the scientific level of mathematics instruction. Rourke (1960) observed
these proposed changes in Russian secondary mathematics teachings:
(a) elimination of trigonometry as an independent subject, (b) inclusion
of analytic geometry in function study, (c) addition of computational
trigonometry to geometry, and (d) addition of differential calculus to the
eleventh year. Soviet self-criticism included (a) lack of emphasis on under-
standing, (b) liberalism in grading, and (c) lack of uniform standards.

Wirszup (1958, 1959) discussed the mass problem-solving contests held
for Polish secondary students and mathematics requirements for secondary
students in the Soviet Union, Poland, Czechoslovakia, and Red China.
According to Rollett (1960), because of examinations and government
assistance, secondary mathematics teaching in England tends toward uni-
formity, even though schools are free to plan curriculums. Up to half of
advanced secondary mathematics was devoted to mechanics and often
included elementary statistics. Bodenman (1959) described mathematics
requirements and content in the Federal Republic of Germany. Pélya
(1960), discussing the teaching of mathematics in Switzerland, noted
emphasis on specialization after grade 7, emphasis on subject matter
in teacher training, the advanced nature of mathematics in university
preparatory schools, and the lack of recent or likely change.

Doremus (1957) reported on an exchange of test data between British
and New Jersey schools. Gattegno (1958), visiting U.S. schools, observed
(a) an unusual lack of professional trust of teachers, (b) little productive
research, (c) need for relating course content to grade level, and (d)
emphasis on instruction rather than on learning. A. W. Jones (1958) also
visited American classrooms and noted (a) failure to make mathematics
interesting, (b) failure to integrate algebra and geometry, (c) over-
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reliance on textbooks, (d) emphasis on time units rather than on under-
standing, (e) less emphasis on mental arithmetic than in Australia, (f)
poor blackboard and student work, and (g) less time for individual help
and work than in Australia.

Research Reviews and Proposals

Financial support by governmental agencies and foundations for re-
search in mathematics education should result in improvement in quality
as well as quantity of research in mathematics education. An illustration
of this support in action is the U.S. Department of Health, Education, and
Welfare, Office of Education (1960) report of a conference on “Psycho-
logical Problems and Research Methods in Mathematics Training.” This
conference brought together mathematicians and psychologists to discuss
approaches to research in mathematics education, and the report provides
a guide for investigation of mathematics education. It includes a review
of completed research, formulation of problems in the learning of mathe-
matics which should be investigated, and research methods and designs
appropriate to the conduct of such studies.

The U.S. Office of Education continued its semi-annual survey of re-
search in mathematics education. The latest surveys by Brown and Kinsella
(1960) and Brown (1958) included a summary of completed studies
during 1957-58 as well as a listing of questions which need solutions.
Unfortunately, this survey is not a complete listing of all research in
mathematics education in 1957-58, since many persons fail to submit
information on the research completed.

Summary

Studies reviewed in this chapter point to these general conclusions:
(a) there is urgent need for more well-trained secondary mathematics
teachers; (b) facilities for the teaching of mathematics need substantial
improvement; (c) although much curriculum development has occurred,
there is yet need for co-ordination, better definition of goals, concepts,
and understandings, and adequate evaluative research; (d) although teach-
ing by television has attracted much interest, the appropriate uses of such
instruction are not yet clear; (e) some evidence suggests that we have in
many instances expected too little from our students; however, the precise
implications for secondary mathematics and the secondary school as a
whole are still a moot point; (f) much curriculum study has been frag-
mented with emphasis on one level or another rather than concentration
on the total program; (g) opportunities for the talented student have been
greatly extended, but again without adequate evaluation and without ade-
quate attention to the total situation.

Research should make maximum use of the techniques, instruments,
and conclusions of previous studies of related problems. Johnson’s (1957a)
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summary of the implications of studies in the psychology of learning is
indicative of the contributions to be found outside the field of mathematics.

In view of the increased cost and complexity of a well-designed study,
Brown (1958) suggests that (a) key problems be identified by groups of
teachers and schools; (b) problems be investigated by means of a team
approach rather than by individuals; (c) results be published and dis-
tributed to avoid duplication and to suggest deeper studies. These are
basic needs.
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