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Abstract

This research project examines the differences between two teaching methods in the teaching of
mathematics—active teaching and traditional teaching—in special education classes in standard
elementary schools in the Arab sector of Israel. The differences examined are related to the ad-
vancement of scholastic achievements in mathematics, both from the aspect of understanding the
study materials and the ability to solve mathematical problems. In addition, the impact of gender
on achievements in mathematics in special education is also examined. This research project in-
volved the participation of 40 students from four special education classes (Grades 3 and 4) at a
standard elementary school. Two classes studied mathematics using the active teaching method,
while the other two classes studied mathematics using the traditional teaching method. Findings
indicated that among students who studied under the active teaching method, the improvement
that occurred in the scope of mathematics achievements was distinctly greater than the improve-
ment in scope of mathematics achievements occurring among students studying under the tradi-
tional teaching method. It was also found that among girls, the improvement occurring in the
scope of mathematics achievements was distinctly greater than the improvement among boys. The
characterizing of a teaching method that places an emphasis on active teaching may constitute a
factor assisting in the boosting of scholastic achievements in mathematics, and its implications
may also have impact on the teaching of other subjects. Active teaching may lead to the prevention
of student drop-out from the educational framework, as well as fostering and motivating study
and an improvement in social relationships.
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1. Introduction

This research project examines the differences between two teaching methods—active and traditional—in the
teaching of mathematics in special education classes at standard elementary schools in the Arab sector of Israel.
Both methods strive to boost scholastic achievements in mathematics, from the aspects of understanding study
materials and the ability to solve problems. It should be noted that the active teaching method suggests a new
path in teaching—a path with which one can encourage and assist students experiencing difficulties and also fa-
cilitate in the perception of study materials.

Mathematics is considered to be one of the more difficult subjects studied in school—perhaps even the most
difficult—as students are required to solve verbal problems, cope with research assignments, present situations
using illustrations and mathematical representations, understand the properties of concepts and the relationships
between them, and more. Thus, the student must possess strong abilities in logical thinking. Active teaching
stresses social relationships among study participants in a school environment, as well as student actions in ac-
cordance with his/her personal study advancement, development of a flexible study program that corresponds to
student needs, development and organization of diverse study materials and the use of alternatives in teaching.
All these should serve as factors assisting in teaching math and in simplifying study materials for students with
difficulties. The research objective was to examine the measure of change that should occur in the math student
using the active teaching method, according to the RTI model (Response to Intervention) (Eylon & Linn, 1988;
Fischbein, 1997).

In order to examine the effect of teaching methods on scholastic achievements, this research project evaluated
four special education classes studying within the standard elementary education framework—two classes stu-
died mathematics according to the active teaching approach, and the other two according to the traditional
teaching approach. The research hypothesis was that differences would be detected in scholastic achievement
due to the differences in teaching methods.

Due to the lack of information on the unique characteristics of teaching methods and the relationship between
them and the boosting of scholastic achievements in mathematics in special education, the present research en-
gaged in the definition of these teaching approaches and examined the measure of impact of the various teaching
methods on scholastic achievements in mathematics among students in special education. The definition of dif-
ferences between the characteristics of active and traditional teaching approaches may enable a better under-
standing of the link between institutional components and scholastic achievement, and a more efficient design of
the educational system.

2. What Is Active Teaching?

The basic premise of the active teaching method is that every study group in the class is heterogeneous, even if it
would seem that the class or study group is composed on some homogenous basis. Moreover, as people learn
from within various systems of social relationships, the structure of the social group and the dynamics within it
will affect both individual and group learning. Therefore, differences among students and the heterogeneous
composition of the study group constitute a starting point in the active teaching approach (Yisraeli, 2008).

The active teaching approach commenced in Israel in the 1960°s in a small number of schools. The number of
active schools gradually increased, and in 1976 the Ministry of Education established the Unit for Active Study.
The active teaching approach does not draft preliminary definitions, but rather attempts to utilize local adapta-
tion in the characterization of students and in the determination of objectives and directions for action in study,
in knowledge and in study environments.

Globman and Harrison drafted a comprehensive definition for the active teaching approach in five detailed
areas: a) the emphasis of warm interpersonal relationships among participants in the school environment; b) the
emphasis of student action in independent guidance of his/her study; c) the development of a flexible study pro-
gram that is adapted to its students; d) the development and organization of diverse materials and resources in
the study environment that will trigger inquisitiveness and learning; e) the use of teaching methods and a range
of social systems to develop diverse learning experiences (Kashti, Arieli, & Shlaski, 1997).

Some combinations from within these five areas result in different implementation models for active teaching
in schools. It should be noted that all five areas are implemented in every one of the models for active teaching;
however, the differences lie in the measure of emphasis granted to each of the areas—an emphasis that endows
each model with its own uniqueness (Kashti et al., 1997).
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One model, the individual-academic model, stresses humanity and socialness, placing the student at the center
of scholastic processes and an advanced teaching program. This model attempts to address the differences
among students according to level of achievements and learning style. Another model, the open corridor model,
places more of an emphasis on the third and fourth areas of active teaching—an advanced teaching program and
operation of an advanced study environment, and less on other areas of active teaching. According to this model,
the environment responds to the differences in student interests and attempts to develop them from both a cogni-
tive and expressive aspect simultaneously. A different model, the open school model, stresses the fifth area more,
and flexibility becomes a basic principle in the operation of an educational environment. With this model, there
is an attempt to refer not only to the different individual character traits among students, but also to the cultural
differences among them (Globman & Harrison, 1994; Kashti et al., 1997). Success in active teaching is depen-
dent upon the measure of cooperation among all active elements in the school, from a belief that this method
will assist the study population and provide a unique response to each individual student, in accordance with
his/her personal abilities.

A few examples of the active teaching approach include small group instruction, peer assisted teaching, using
computer games, digital presentation and briefs (Yisraeli, 2008).

In contrast, the traditional method refers to all study groups in a homogenous manner, where the teacher is at
the center of the study process teaching all students in the same manner, in other words, without considering
their individual differences with no pertinence to the differences among them. The structure of the curriculum is
rigid, and is imposed upon the students from above; the use of illustrative means in teaching is minimal, which
makes it difficult for students to understand the study materials, particularly those among them who experience
learning difficulties. Furthermore, the student in traditional method of teaching is passively receiving informa-
tion. The characteristics of the method is frontal, students receive information unilaterally and without using
means of concrete and creative illustration, change of class location for group activity or any reciprocal type ac-
ticity (Kashti et al., 1997; Yisraeli, 2008).

In social sciences, there is a reference to the distinction between genders in teaching and learning. The cha-
racteristics of the active teaching approach, which emphasize humanity and socialness and focus on the student
being at the center, while developing a teaching program suited to his/her needs, may contribute to the boosting
of both genders equally and in decreasing gender gaps (Klein, 2008).

3. Teaching in Special Education

Special education is given to students with deficiencies that impact their functioning in a significant way. The
education is designed to respond to the special needs of each student. A student is in need of special education
when he cannot benefit from the standard kindergarten and school curriculum because they are not a fit to his
way of learning and satisfy her needs (Bishara, 2005; Heiman & Olenik-Shemesh, 2004).

One of the problems in both regular and special education is the lack of an accurate, standardized means of
evaluation via which the level of a student’s knowledge in each subject might be examined. A special education
student should be helped in first acquiring the basic knowledge he/she lacks, and only at later stages, if possible,
providing him/her with the second portion of the study program; all of this should take into account the student’s
abilities, the student’s level of understanding and his/her age (Gabish & Shimoni, 2006; Sharan, Shahar, & Le-
vine, 1998).

Special education includes a range of educational, psychological, medical and social services and approaches
provided to children (and adults) defined as being disabled in the long or short term from physical, mental or
emotional aspects. In addition, it operates as an appointed service that intervenes in the treatment of a child ex-
hibiting preliminary signs of adjustment problems. The objective of preventive treatment is to anticipate treat-
ment in order to prevent a significantly greater abnormality. The field of special education is inter-disciplinary in
essence, including within it a doctor, a nurse, a social worker, a guidance counselor, a psychologist and addi-
tional supplementary elements (Bourke, 2007; Ginsburg, 2006; Heiman & Olenik-Shemesh, 2004; Lewis, 1983;
Plotnik, 2008).

The objective of special education is to rehabilitate the child with limited abilities and to prepare him/her for
as normal a social and professional life as possible, to the limits of his/her abilities. Hence, one must strive to
best utilize the best educational and therapeutic measures to enable the child’s optimal integration into the edu-
cational framework (Cohen & Lazer, 2004; Timor, 2004).

@)
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Special education populations include the following groups:
a) Children with mental retardation (mild, moderate and severe);
b) Children with mental disorders (mild, moderate and severe);
c) Children with PDD (Pervasive Development Disorders);
d) Children with learning disabilities;
e) Violent children and those with behavioral disorders;
f) Children with motor and/or sensory impairment (cerebral palsy, orthopedic disabilities or physical limita-

tions, hearing/sight impairments, chronic illnesses) (Bishara, 2005).

While the child populations in special education are very diverse, the study reported upon below refers to
children learning in special education classes in standard education who can be taught specific subjects in ma-
thematics. The use of the appropriate illustrative means can assist these children and greatly facilitate their
learning.

4. Teaching Mathematics in Special Education

The mathematics study program in elementary education is constructed gradually, from Grade 1 to 6. The objec-
tives in teaching this subject are: a) acquiring concepts and structures in arithmetic and geometry; b) developing
the required skills in each of the subjects (arithmetical and geometrical insights, mastering of mathematical
skills, solving written problems, coping with research assignments, understanding of properties and relations
between concepts, familiarity with and correct usage of mathematical language); c) preventing failures or feel-
ings of failure, encouraging a fondness for the subject among students. For success in studying the subject, the
child’s functioning should be taken into account, as regards to grades and the level of his/her understanding of
various mathematical and other subjects. It is important to note whether the child has failed in all subjects, only
a few, or if his/her failure is focused on one subject in particular.

This knowledge should facilitate teachers in understanding the child and in identifying the source of his/her
difficulties (Chen, 2007; Hotzler, Jacob, Almosni, & Bergman, 2001; Kashti et al., 1997).

Beginning in 1920, five approaches for the teaching of mathematics have been formulated in the USA, such
as: Drill and practice approach (1920-1930), focusing on the development of computational abilities through
memorization; the significant teaching approach (1930-1950), developing the understanding of concepts and
procedures; the new math approach (1960-1970), stressing the aspect of math’s formal structure; the back to the
source approach, focusing on learning control of basic skills; and the problem-solving approach (1980-1990),
which attempted to develop the student’s ability to describe a problem with a mathematical model that would
enable its resolution. The change in mathematics teaching approaches stemmed from the lack of satisfaction in
level of scholastic achievement. Findings that have arisen from international achievement tests and research li-
terature on low achievement levels in math across the globe have raised many questions, among them, how one
might integrate new educational technologies into the teaching of mathematics, and how one might stress the
practical nature of mathematics (Fischbein, 1997; Geary, 2010; Ginsburg, 2009; Kashti et al., 1997; Zamir,
1998).

Success in teaching mathematics will require the definition of demands placed before the student. These de-
mands will define the work results anticipated by the school and the student. The study program is composed of
a wide number of subjects and fields of knowledge, and each subject should correspond to the student’s abilities
(Barkai & Zamir, 2005).

In Israel, mathematics is considered to be one of the more important subjects being taught, taking a central
place in study programs, beginning in kindergarten and right through elementary school to high school. It is also
a mandatory subject for acceptance of a matriculation certificate (Eylon & Linn, 1988; Fischbein, 1997; Gins-
burg, 2009; Geary, 2010; Kashti et al., 1997; Zamir, 1998).

5. Active Teaching of Mathematics in Special Education

Difficulties in teaching mathematics are not a new problem, and they seem to occur with many children studying
math. A lack of progress in learning may stem from many reasons, such as: lack of developmental stimuli in the
child’s immediate environment, low motivation to study, a child’s speech impairments, slow responses and more.
Therefore, in order to teach and assist children with difficulties, these factors should be taken into account dur-
ing teaching, with careful consideration on how to cope with them.
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Children with difficulties require special teaching methods by which the appropriate didactic measures may
be adopted to minimize the learning gap resulting from the impairments. The use of active teaching in math and
the study of selected subjects in accordance with the child’s ability level grant the child the ability to perform
operations from memory, mechanical tasks and problem-solving. This approach also assists the child in building
a positive, healthy self-image, in strengthening social processes and participation with others, and assists
him/her in overcoming fear and anxiety from mathematics (Zamir, 1998).

As mentioned previously, the active teaching approach comprises five areas: humanity and socialness, student
centrality, teaching program, study environment and teaching methods. Therefore, emphasis on these areas when
teaching any aspect of mathematics may simplify the study materials for the student and facilitate his/her inter-
nalization and understanding; one cannot possibly teach subjects like fractions, percentages or geometric shapes
without the assistance of the appropriate aids to illustrate the subject and interpret the result. The teacher should
create a supportive and encouraging study environment for the student correspondent to student abilities.
Stressing these areas may greatly assist the student, although it should be undertaken differentially, according to
each student’s individual level of abilities and fields of interest (Globman & Harrison, 1994; Kashti et al., 1997).
It should be noted that the characteristics of the active teaching approach and coping with research assignments
should assist both genders in understanding the study materials and in boosting scholastic achievements (Klein,
2008).

This study examines the unique characteristics of two teaching methods—active and traditional teaching—in
the teaching of mathematics in four special education classes in standard elementary education, for the purpose
of evaluating the impact of teaching methods on the measure of improvement in scholastic achievement. It is
reasonable to assume that the active teaching approach in teaching math in special education is more appropriate
in performance and undertaking, and will obtain better results in boosting scholastic achievement (Agran &
Wehmeyer, 1999; Barkai & Zamir, 2005; Bishara, 2005; Chen, 2007; Margalit, 2003; Montague, 2010; Reiter,
2004).

6. Research Questions

The research questions were as follows:

a) Will differences be found between two teaching methods—active and traditional—in mathematical achieve-
ment among special education students regarding the understanding of study materials and the ability to
solve problems?

b) Will the differences in mathematical achievement among special education students correspond to their
gender affiliation?

¢) Is there an interaction between method and gender in relation to scholastic achievement?

7. Study Subjects

For research purposes, four special education classes were selected (Grades 3 and 4, students with learning dis-
abilities).

This particular group of students was chosen because it was found compatible with the current research. None
were exposed to any teaching methods so it renders the findings of the research more reliable and accurate in
referring to the difference between the two teaching methods: active and traditional only. In addition, it will be-
come possible to suggest applicable interventional programs to students at the very beginning of their school
experience. Students with learning deficiencies are defined as those whose basic functioning is impaired to in-
clude: reading ability, writing, math skills in such a way that it makes it significantly difficult for that person to
acquire and express knowledge at the level expected from his age group. Part of the students population with
learning deficiencies are also impacted by Attention Deficit Disorder, speech, abstract thinking, language and
nonverbal deficiencies (Margalit, 2003).

Two classes experienced the active teaching approach in the study of mathematics, and the other two expe-
rienced the traditional teaching approach. Each class comprised ten students, for a total study group of 40 stu-
dents who were also the final sample for the research. 20 were boys (50%) and 20 girls (50%) the age ranged
from 8 to 9 years old (average 8.3 years, standard deviation 0.45).

The teachers selected were similar in seniority and training in the teaching of math. In the classes experienc-
ing the active teaching approach, an attempt was made to select teachers with similar training, who placed a
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similar emphasis on active teaching, according to the patterns of their responses to the questionnaire on charac-
terization of teaching approaches.

The participating students were defined as special education students diagnosed with learning disabilities,
studying in various elementary schools in an Arab educational framework in central Israel. From a cognitive as-
pect, the children’s abilities were termed as normal, but they exhibited difficulties in attention spans and con-
centration, were easily distracted, and were slower in performing basic tasks. Regarding language, their vocabu-
laries were meager and limited; they knew the alphabet, but had not mastered letter combinations, and had nu-
merous spelling errors. In mathematics, they performed addition and subtraction up to 100, but experienced dif-
ficulties in multiplication and division. In addition, they exhibited difficulties in abstract thought and in verbal
problem-solving. The socio-economic level of the participants was midlevel; most mothers were housewives
and did not work outside the home, and the fathers earned average wages. From a social aspect, the participating
students belonged to a traditional, conservative society, and, accordingly, their values, beliefs, behaviors and
world views corresponded to those of their parents or the society around them.

It is worth noting that in elementary education, children are not placed in special education classes in Grade 1;
only later, in Grades 2 or 3 this may occur, so as to provide each child with the opportunity to integrate into a
normal class. This confirms that the basic student population evaluated regarding the two teaching approaches,
active and traditional, was indeed similar, i.e. the students only entered special education classes at the time they
were evaluated: they had not studied mathematics according to either of the two approaches before. The test
examined the initial stages of this study arrangement, so as to evaluate their achievements in relation to the ar-
rangement.

8. Research Tools

Research data was gathered via a test selected from the Ministry of Education’s diverse collection of tests admi-
nistrated to schools to evaluate scholastic achievements in mathematics. This test underwent preliminary testing
of validation and reliability by teaching experts at schools with student populations similar to that of the research
population, in settlements with similar socio-economic backgrounds. Following data gathering and evaluation of
questionnaire quality, the questionnaires were adjusted and refined for research purposes. It is worth noting that
class teachers were asked for their professional opinions on whether they felt the test was suited to the students
in their classes, and the test questions were adapted to student levels according to teacher remarks.

The test comprised seven sections: a) addition and subtraction; b) finding the missing number; c) breaking
down parentheses; d) multiplication and division; e) verbal problems; f) fractions; g) geometry. The child was
asked to answer all questions in every section of the test, and relative scores for each section, as well as an over-
all test score were calculated. In addition, the test was administered to each child twice (on two different dates)
and a difference in scores between the two tests was calculated.

The test was administered at the beginning of the year (pre) and at the end of the year (post), to evaluate the
measure of improvement in each student. Two versions were used simultaneously, to avoid the repeat test effect.
The children did not receive feedback following the first test undertaken.

In addition to the above, each teacher whose students participated in the research was asked to fill out a ques-
tionnaire characterizing his/her teaching approach. The objective was to determine the teaching method each
teacher used—active vs. traditional—as well as what emphases in the active teaching approach were expressed
in their work with the students. The questionnaire was based on Yisraeli’s questionnaire (2008), adapted for the
present research; it included two sections: Part A—personal background and professional variables, and Part
B—questions regarding the characterization of the teaching approach and emphasis on the various measures in
the active teaching approach. This section was divided into seven areas: a) use of diverse stimuli and multi di-
rectional materials in the lesson (questions 2, 3, 4, 7, 16); b) teamwork in the classroom (questions 5,6); c) use of
alternative learning, teaching and evaluative methods according to their definition (questions 9, 18, 19); d) the
promotion of inter-cultural understandings and mutual dialogue (questions 14, 17); e) parental integration (ques-
tion 13); f) teaching objectives—developing norms of mutual assistance and reduction of competition among
students (question 11); g) teaching objectives—getting the curriculum across (question 12).

In a reliability test of internal consistency (Cronbach’s alpha): for 19 questionnaire items in the questionnaire
on teaching approaches, a very high reliability coefficient was obtained (a = .94). In addition, high reliability
coefficients were obtained for the sub-scales (range of coefficients were o = .89 to o = .85). Based on the relia-
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bility coefficient, an overall score in the questionnaire on teaching approaches was calculated for each teacher
via a ratings summary of all questionnaire items. The scores ranged from 18 - 72, and the higher the score, the
more often the active teaching approach was used in schools over the traditional teaching approach. In addition
to this, scores were calculated for the seven sub-measures.

The overall scores in the questionnaire on teaching approaches served to divide the teachers into two groups
according to a median score value (median = 49). The traditional teaching group included participants whose
scores were lower or equal to the median score, and the active teaching group included participants whose
scores were higher than the median score. The variance in overall scores on the questionnaire on teaching ap-
proaches between these sub-groups was statistically distinct (t(4) = 6, p <.01).

9. The Research Process

The research was done during the 2014/2015 school year and was undertaken in four special education classes at
a standard elementary education school in central Israel. The researcher visited each school separately and met
with the students. Each student was asked to fill out the test questionnaire by hand, in the presence of the re-
searcher, who was available for assistance in explanations and on the appropriate manner in which to fill out the
test.

The data processing system—the research was undertaken using the quantitative method and a comparison
between two repeated measures of scholastic achievement in mathematics—one measure at the beginning of the
year and one measure at year’s end, to evaluate the impact of the teaching approach on the change occurring in
dependent variables. In other words, a personal score differential is calculated for each separate student, and a
comparison is undertaken between the two groups of students based on the teaching approach.

Data analysis approach—a measure was made of the connections between independent variables (active
teaching approach and traditional teaching approach, gender) and the dependent variable (progress in scholastic
achievement). Two-way and three-way variance analyses were conducted with repeated time measures, as well
as an examination of the correlations between the change in measures of progress in students’ scholastic achieve-
ments.

10. Findings

1) The unique pedagogic traits of the two teaching approaches

Within the framework of the preliminary analysis, we examined the unique pedagogic traits of the two teach-
ing approaches, active and traditional. For each of the seven sub-measures, the median values served to classify
the teachers according to their level of unique traits in these teaching approaches. An examination of the distri-
bution indicated that with four out of seven of these sub-measures, there was full congruence between teacher
classification according to teaching approach and teacher classification according to median values for the
sub-measures. The four sub-measures were:

a) Use of stimuli and multi-directional materials during a lesson

b) Teamwork in the class

¢) Use of alternative learning and teaching methods according to their definition

d) Parental integration (according to one of Globman’s & Harrison’s five measures [1994], active teaching is
characterized by the emphasis on warm, interpersonal relationships among people in the school environment,
and with this in mind, one can include parental integration).

For every one of these four measures, scores for teachers classified to the active teaching group were found to
be higher than the measure’s median, whereas scores for teachers classified to the traditional teaching group
were found to be lower than the measure’s median.

In the measure of inter-cultural understanding and mutual communication, the correlation was almost total,
and aside from one teacher’s score from the traditional teaching group, all scores were found to be higher than
the median for this measure. Similarly, an almost total correlation was found in the measure of teaching objec-
tives—conveying the study materials as planned; however, with this measure, aside from one teacher’s score
from the active teaching group, all scores were found to be higher than the median for this measure. Neverthe-
less, contrary to expectations, with the measure of teaching objectives regarding development of norms in mu-
tual assistance and minimization of competition, no clear correlation was seen between the teacher classifica-
tions according to the two teaching approaches and the median values for this measure. The scores for one
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teacher from the active teaching group and those of all the teachers in the traditional teaching group were found
to be higher than the median value for this measure.

In summary, teachers classified to the active teaching group were found to have higher scores in the use of
stimuli and diverse, multi-directional materials in the lesson, in motivating teamwork, in integrating parents and
in the promotion of multi-cultural understanding and mutual communication.

These teachers were found to have low scores in the measure of teaching objectives—conveying study mate-
rials as planned. Conversely, the measure of teaching objectives—developing norms in mutual assistance and
minimizing competition—did not serve as an efficient means for the distinction among teachers according to the
two teaching approaches.

2) Differences in mathematical achievement according to teaching approach

The research question examined whether there were differences in the level of mathematical achievement in
special education from the aspect of understanding the study materials and abilities to solve problems, between
two teaching approaches, active and traditional. For this purpose, a test was first administered to obtain pre-
grades in mathematical achievement according to teaching method. The pre-grades indicate the level of mathe-
matical achievement before the trial year of study using the different methods. This analysis indicates that no
distinct difference was found between average achievements among special education students who studied un-
der the active teaching approach (M = 79.60, SD = 4.26) and those who studied under the traditional teaching
approach (M =79.95, SD =5.02) (t(38) = —.24, p < .05) (Table 1).

A similar analysis on post-grades following the trial year of study using the different methods revealed a dis-
tinct difference among students who studied under the two teaching approaches in levels of mathematical
achievement (t(38) = 4.00, p < .001).

Following this, a one-way variance analysis (ANCOVA) was conducted on mathematical achievement ac-
cording to teaching method on post-grades, while controlling the pre-grades. In accordance with the hypothesis,
this test found that in the post stage, average scholastic achievements for students studying under the active
teaching approach (Est.M = 87.77, Std. Error = .56) were distinctly higher than average scholastic achievements
for students studying under the traditional teaching approach (F(1,37) = 47.50, n* = .56, p < .001) (EstM =
82.33, Std. Error = .56).

In a two-way variance analysis on teaching method and measurement time with repeated and specific time
measures, a distinction was found in interaction of teaching approach and time measure (F(1,38) = 38.76, W
= .50, p < .001). Based on an analysis of pairs comparisons using the Bonferroni method, during which an ad-
justment was performed for multiple comparisons, it was found that the improvement in achievement levels
among students studying under the active teaching approach (F(1,38) = 163.11, n* = .81, p < .001) was more
significant than the improvement in achievement levels among students studying under the traditional teaching
approach (F(1,37) = 15.73, 7% = .29, p < .001) (Figure 1).

In response to the first research question, the findings indicate that the differences in special education stu-
dents” mathematical achievements corresponded to the teaching method. It was found that with students who
studied under the active teaching approach, improvement in mathematical achievement was distinctly greater
than the level of mathematical achievement among students who studied under the traditional teaching approach.

At the beginning of this research, the level of achievement among students did not distinctly differ from ap-
proach to approach; however, at the end of the research, the students who studied under the active teaching ap-
proach had significantly improved their grades, to the point where this measure revealed a distinct difference in
achievements between the two student groups (Table 1) (Figure 1).

3) Gender differences in mathematical achievements

The second research question examined whether the differences in mathematical achievements of special

Table 1. Averages, standard deviations and adjusted averages for mathematical achievement grades according to teaching
method and measurement time.

Traditional study (N = 20) Active study (N = 20)
Pre Post Pre Post
Est.M M SD M SD Est.M SD M SD M
82.33 79.95 5.02 82.45 4.62 87.77 79.60 4.26 87.65 3.53
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Figure 1. Mathematic achievement averages according to measurement time
and teaching method.

education students corresponded to the gender affiliation of the participants. We began with a t test for pre-
grades in mathematical achievement according to gender. An analysis of results revealed that average achieve-
ments for boys (M = 83.07, SD = 4.38) were distinctly higher than average achievements for girls (t(38) = 4.18,
p <.001) (M =83.07, SD = 4.38). A similar analysis conducted on post-grades revealed no distinct difference in
mathematical achievement between boys and girls for this time measure (p > .05).

Due to the gender differences found in the pre stage, a one-way variance analysis was conducted (ANCOVA)
on mathematical achievement according to gender on post-grades, with controlled pre-grades. In accordance
with the hypothesis, this test revealed that in the post stage, average achievements for girls, Est.M = 86.30, (Std.
Error = .76) were distinctly higher than average achievements for boys (Est.M = 82.96, Std. Error = 1.03)
(F(1,37) =5.84, 0% = .14, p < .05) (Table 2).

A two-way variance analysis for gender and time with repeated time measurements also revealed a distinction
in interaction of gender and measurement time (F(1,38) = 12.07, n’ = .24, p < .001). Based on an analysis of
pairs comparisons using the Bonferroni method, it was found that the improvement in achievements among girls
(F(1,38) = 93.77, n? = .171, p < .001) was greater in significance than the improvement in achievements among
boys (F(1,38) = 9.65, n? = .20, p < .01) (Figure 2).

In response to the second research question, findings indicate that the change in mathematical achievements
among special language students corresponded to the gender affiliation of the participants. It was found that
among the girls, the improvement in mathematical achievement was distinctly greater than among the boys. At
the beginning of this research, the level of achievements among the boys was distinctly higher than the level of
achievements among the girls, whereas at the end of the study, the girls had significantly improved their level of
achievements, until the new measure showed no distinct difference in achievement levels between the boys and
the girls (Table 2) (Figure 2).

4) Differences in mathematical achievement according to gender and teaching method

The third research question examined whether there was interaction between teaching method and gender in
relation to student achievement. With this purpose in mind, a three-way variance analysis was conducted, for
gender, teaching method and time, with repeated time measures. No distinction was found for interaction of
gender, teaching method and measurement time (p > .05). Among both boys and girls, a significantly greater
improvement in mathematical achievement was expressed among those who studied under the active teaching
approach than for those who studied under the traditional teaching approach. Nevertheless, due to the limited
scope of the sampling, this finding should be considered with caution.

In response to the third research question, findings indicate that the change in mathematical achievements
among special education students according to teaching method had no correlation to their gender affiliation.

11. Discussion and Summary

This research had two main objectives: one—an examination of the differences between two teaching methods
in teaching mathematics—active teaching and traditional teaching—in special education classes in standard
elementary education, with relation to the improvement in student achievements in mathematics. The second
objective was to examine the impact of gender on mathematical achievement in special education.

Three research questions were developed and empirically studied. The first question examined the differences
between two teaching methods in mathematical achievement among special education students. In response to
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Figure 2. Mathematic achievement averages according to measurement time
and gender.

Table 2. Averages, standard deviations and adjusted averages for mathematical achievement grades according to gender and
measurement time.

Girls (N = 20) Boys (N = 20)
Pre Post Pre Post
Est.M M SD M SD Est.M SD M SD M
86.30 77.80 351 84.56 5.16 82.96 83.07 4.38 85.87 4.27

this question, findings indicated that the differences in student achievement corresponded to the teaching method,;
it was found that among students who studied under the active teaching approach, the improvement in mathe-
matical achievement was significantly greater than the improvement in mathematical achievement among stu-
dents who studied under the traditional teaching approach (Table 1) (Figure 1).

There is much reference to this subject in research literature, indicating that the use of active teaching me-
thods when teaching math and other selected subjects grants the student with the ability to perform memory op-
erations, mechanical operations and problem-solving. This approach also assists the student in building a posi-
tive and healthy self-image, and strengthens social processes and partnership with others (Zamir, 1998). The ac-
tive teaching approach comprises five areas: humanity and socialness, student centrality, teaching program,
study environment and teaching methods. Therefore, emphasis on these areas when teaching any aspect of ma-
thematics may simplify the study materials for the student and facilitate his/her internalization and understand-
ing (Kashti et al., 1997).

The use of various aspects of active learning such as: small group instruction, peer assisted learning, use of
computer games, digital presentations briefs and the success of such use depends very much on the cooperation
among all decision makers at school and a shared belief that this method will advance the student population by
providing a unique response to each student according to his personal abilities (Yisraeli, 2008).

The second research question examined the differences in mathematical achievements among special educa-
tion students with reference to their gender affiliation. Findings indicated that the differences in scholastic
achievement corresponded to the gender affiliation of the participants; it was found that the improvement in
mathematical achievement among girls was significantly greater than the improvement in mathematical achieve-
ment among boys (Table 2) (Figure 2).

Research literature, and in the social sciences in particular, refer to the term “gender”, distinguishing between
male and female, and its characteristics are dependent upon society and culture. The characteristics of the active
teaching approach-humanity and socialness, student centrality, a developed teaching program, a diverse study
environment and alternative teaching methods—characterize human nature, i.e. men and women together, and
therefore, use of the active teaching approach should assist in understanding study materials and boost scholastic
achievements among both genders (Klein, 2008). According to the other approach, the environmental, boys and
girls are born with an equal mathematical intellectual potential and the gaps that exist are environmental, born of
social and cultural influences through education, perceptions, expectations and conflicting messages passed on
through the surrounding society, parents, teacher in general and educators in particular (Klein, 2008; Geary,
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2010).

The third research question referred to the existence of an interaction between teaching method and gender in
relation to scholastic achievement. In response to this question, findings indicated that the differences in scho-
lastic achievement among special education students according to teaching method did not correspond to the
gender affiliation of the participants. It was found that for both boys and girls, the improvement in mathematical
achievement was significantly greater among those who studied under the active teaching approach.

The characteristics of the active teaching approach and coping with these research assignments should assist
both genders in understanding study materials and in boosting their scholastic achievements (Klein, 2008).

12. Pedagogical Ramifications and Recommendations

Within the framework of the present study, we have examined the link between teaching approaches—active
teaching and traditional teaching—in relation to the advancement in mathematical achievements among special
education students in standard elementary education. In addition, we have examined the interaction between the
teaching method and gender in relation to scholastic achievement.

One of the methodological ramifications that arose during this study is that in studies examining the wide va-
riety of teaching approaches, one must take into account the nature of the pedagogic method from the following
aspects: an emphasis on social relations among classmates, an emphasis on student activity in relation to the
measure of his/her personal progress and the development of flexible and diverse study materials and programs.
All these should serve as efficient teaching aids in simplifying study materials for students who have learning
difficulties.

In addition, from a pedagogic aspect, it is recommended to utilize the active teaching approach in schools, as
this study finds that this approach may contribute to an improvement in scholastic achievements, and as a result,
may have ramifications on a variety of matters related to the field of pedagogy, including: reduction of student
dropout, fostering motivation to study, and improving social relationships.

13. Research Limitations

Due to the limitations in scope of the present study, not all of the organizational variables that might be related
to the nature of the teaching approach nor additional institutional variables that might impact on scholastic
achievement were examined.

The limited scope of this research was also expressed in the small sampling of students; this will necessitate a
confirmation of findings in future studies conducted on larger samplings.

An additional limitation of this study is the principal method utilized, the quantitative method. The qualitative
research method should also be involved, based on interviews, to enable a more in-depth and comprehensive
view, for an examination of variables, teaching methods and mathematical achievements among special educa-
tion students, as well as their ideological perceptions in relation to these variables.

This study might also conduct a comparison among various sectors in Israeli society which represent different
socio-cultural world views. It is possible that these perceptions may project upon the concept of teaching method
and scholastic achievement.
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