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Abstract

Identifying the role of teachers with respect to preferred learning styles and strategies of secondary school students and to examine
the prevailing practices that restrict them to inspire towards the subject Mathematics are focused upon. This study contributes in

identifying students learning styles and strategies, provide feedback to the concerned Government bodies in the teaching learning
processes of Mathematics in secondary schools.

This study is conducted taking into account of Private and Government Secondary Schools within the purview of Nagaland Board of
Secondary Education-Kohima(NBSE). Normative survey method is employed in this study while the tools of the study are questionnaires

and opinionnaire. Sample comprised of 120 Teachers (53 from Government and 67 from Private Secondary schools) and 560 students
(208 from Government and 352 from Private Secondary schools) of class 9 and 10 from 70 secondary schools (26 Government and
44 Private) selected randomly.

Study Reflects a significant difference between trained and untrained teachers on students’ preferred learning style and strategies,

method of teaching, topic taught in Mathematics. Teachers need to be encouraged, supported and empowered to conduct action

research so as to improve their pedagogic practices and bringing in innovations in their teaching learning approaches. The student
assessment needs to be participatory, comprehensive and continuous. Capacity building of teacher is essential to be conducted

frequently for the teachers.

Key Words

Mathematics, Teaching, Learning, Styles and Strategies. Napoleon has said- “The progress and the improvement of Mathematics

are linked to the prosperity of the state”

L. Introduction

Mathematics is the base of all spheres of life. In life, every move
and step what one takes should be well calculated. Ignorance
of Mathematics is a big loss of individual and nation. Students’
inspiration towards Mathematics subject depends to a great extent
upon how Mathematics teacher deal with the subject inside the
class room. Mathematics occupies a prominent place in men’s life:
from an engineer to a technician, a labour to a finance minister and
other businessmen, all need the help of Mathematics according
to their requirements.

Being so important in all spheres of life hence in schools, Kothari
Commission (1964-66) has explained about placing Mathematics
as compulsory subject up to higher Secondary or tenth standard.
All great educationists like Herbert, Pestalozzi, etc. has accepted
Mathematics as a symbol of human development. Accepting
Mathematics as one best means of intellectual and cultural
development, these educationists have placed Mathematics on
the top in the curriculum. Mathematics is the mirror of civilization.
Mathematics has a pervasive influence on our everyday lives and
contributes to the wealth of the country.

Schools are the foremost and the preferred places where student
performance and prospective educational success is shaped. For
this purpose teacher plays an important role to inspire learners
to ensure success in achieving educational objectives. To
accommodate students’ comfortability in the classroom, teachers
must create warm and protective environment while maintaining
professionalism. Teacher encompasses the responsibility to be
acquainted with his/her students in the classroom.

When students are learning Mathematics, the teacher’s teaching
style is a crucial factor to how much the student would understand
and retain the material. The impact of teaching methods on students’
understanding of Mathematics can also be seen in Bayazit and
Gray’s study. Another factor that may affect the teachers’ teaching

methods is the training that the teachers received, education
background, and experience in math instruction. Teachers who
were exposed to these interventions were able to easily instruct
math in their classroom using innovative and engaging ways.
Recent research into student learning indicates what students do in
order to learn is of the greatest importance. Research educators have
developed “learner-centered” or “Student-Centered” pedagogy
that significantly influences students understanding level in the
process of teaching-learning.

Learning styles can be seen as the preferred ways of using
abilities that one possesses and significantly influence academic
performance of the students. Specifically, Mathematics learning
styles are part of a comprehensive learning system rather than just
focusing on one dominant style in the learning of Mathematics.
The National Curriculum Framework (NCF, 2005) also
recommended that, Mathematics teachers should adopt in the
schools by using constructivist approach of teaching-learning for
exploiting the advantages coming through promoting learners’
learning styles and strategies.

Il. Back Ground of The Study

The purpose of this study is to investigate teachers’ Teaching
Style and Strategies and students’ Learning Style and Strategies of
secondary school Mathematics students and to explore persisting
practices of the students towards learning Mathematics.
Students are expected to construct their own mathematical
knowledge, discover relationships and find facts by using their own
learning styles and strategies rather than memorizing mathematical
formulas and procedures (Cangelosi, 1996). Park (2001) asserted
that teachers need to match their teaching styles to students’
preferred learning styles for difficult tasks, and to reinforce the
learning of contents by employing diverse teaching strategies.
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1ll. Objectives Of The Study

1. To differentiate between trained and untrained teachers role

in teaching Mathematics of secondary schools.

The difference between boys’ and girls’ learning styles

and strategies towards learning Mathematics of secondary

schools.

3. The difference between students’ learning styles and
strategies of Private and Government secondary schools in
Mathematics.

2.

IV. Hypotheses of The Study

Following are the hypotheses formulated for the present study.

There is no significant difference between:

1. trained teachers and untrained teachers role in teaching-

learning Mathematics with respect to Private and Government

secondary schools.

boys’ and girls’ learning styles and strategies in Mathematics

with respect to Private and Government secondary schools

3. students’ learning styles and strategies of Private and
Government secondary schools in Mathematics.

V. Research Design
The designs adopted for the study are:

i)  Descriptive survey research design for major practices in
teaching learning and
it) Interview of school administrator.

VI. Population and Sample

The population for this study is made up of students in both
private and government secondary schools of Nagaland. Sample
drawn using the simple random sampling technique consisted of
120 teachers and 70 school administrator from 70 schools (26
government and 44 private schools)

VIIl. Data Analysis
Data were analyzed using simple percentages, mean percent, SD,
ANOVA and variance and t-test.

VIIl. Analysis and Interpretation

Objective 1:To differentiate between trained and untrained
teachers role in teaching mathematics of secondary schools:
To identify the difference between trained and untrained teachers
role in teaching Mathematics in secondary school, following
factors are taken under consideration (Table 1).

Table 1 : Differentiate between trained and untrained teachers
role in teaching Mathematics

Srl. | Factors taken under consideration

No.

1 Teachers’ responsibility inside classroom

2 Mode of inspiration by Teachers inside the classroom

3 Dealing with different content of Mathematics inside
classroom

Table 2 indicates that-

e the mean (3.49) response of teachers with B.Ed. is greater
than the mean (3.40) responses of teachers without B.Ed.
with respect to Teacher’s responsibility inside classroom.

. the mean (3.86) response of teachers with B.Ed. is greater
than the mean (3.54)responses of teachers without B.Ed.

with respect to Mode of inspiration

e the mean (3.78) responses of teachers with B.Ed. is greater
than the mean (3.41) responses of teachers without B.Ed.
with respect to Class room interaction.

Table 2 : Mean and standard deviation of responses on teachers
role in Mathematics class

Variables N Mean |SD
Responsibility
With B.Ed. 48 3.49 0.68
Without B.Ed. 72 3.40 0.87
Mode of inspiration
With B.Ed. 48 3.86 0.86
Without B.Ed. 72 3.54 0.91
Class room Interaction
With B.Ed. 48 3.78 0.89
Without B.Ed. 72 341 1.01

Objective 2: The difference between boys’ and girls’ learning
styles and strategies towards learning mathematics of
secondary schools:

Factors taken under consideration are:

Extent of utilities of outline given by the teacher: Majority
(51.43%) of the responses obtained from Girls indicate that the
outline given by teacher in respect of on the concept /content is
somewhat helpful to them and 50.71% of Boys reflects as very
helpful.

Preference of students in presentation of numerical data by
the teachers:  Majority (52.50%) of the responses obtained
from Girls and 50.71% of Boys indicate that they prefer presentation
of numerical data by the teachers.

Activities preferred by students in a group project: Majority
(66.43%) of the responses obtained from Girls and 60.71% of
Boys indicate that they prefer to work with the group members
to generate ideas within the group

Manner of working of mathematical problems by students:
Majority (87.86%) of the responses obtained from Boys and
84.64% of Girls prefer to try to understand the problem first before
solving the problem.

Activity involved solving mathematical problems: A section
(47.86%) of the responses obtained from Boys and 43.57% of
Girls indicate that they prefer to work in their own ways to solve
problems, one step at a time.

Mode of retention by students: Majority (78.21%) of the responses
obtained from Boys and 75.36% of Girls indicated that they
remember well when they do something by self involvement.
Mathematics teachers preferred by students: Majority (57.86%)
of the responses obtained from Boys and 44.64% of Girls indicate
that they prefer explanation of Mathematics lesson in detail and
get solution of all the problems by teachers.

Objective 3: The difference between students’ learning styles
and strategies of private and government secondary schools
in mathematics:

Following factors are taken under consideration for the
purpose:

Preference of students on Mathematics lesson: ~ Majority
(63.64%) of the responses obtained from students of Private
schools and 45.67%, students of Government school prefers both
abstract and concrete presentations on Mathematics lesson.
Extent of utilities of outline given by the teacher: In the view
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of utilities of outline given by teacher in the class room, majority
(57.69%) of students from Government school students indicated
is very helpful to them and 55.40% of students from Private school
indicated as somewhat helpful to them.
Preference of students in presentation of numerical data by
the teachers: Majority (58.81%) of the responses obtained from
students of Private schools indicated that they prefer teachers
to indicate numerical data in the form of tables, chart or graph
whereas 41.83%, students of Government school prefers chart
or graph only.
Activities preferred by students in a group project: Majority
(68.75%) of the responses obtained from students of Private
schools and 54.81% of students from Government school indicated
that they prefer to work with the group members to generate ideas
within the group to complete a project given to them.
Manner of working of mathematical problems by students:
Majority (88.92%) of the responses obtained from students of
Private schools and 81.73% of students from Government school
indicated that they prefer to try to understand the problem first
before solving the problem.
Activity involved solving mathematical problems: It reflects,
46.88% of the responses obtained from students of Private schools
and 43.75 % of students from Government school indicated that
they prefer to work in their way to solve problems step by step
while solving mathematical problem.
Mode of remembering: It reflects majority (77.56%) of the
responses obtained from students of Private schools and 75.48 %
of students from Government school indicated that they remember
well when they do something practically.
Mathematics teachers preferred by students: Majority (55.29%)
of the responses obtained from students of Private schools and
49.86 % of students from Government school indicated that they
prefer Mathematics teacher who explain Mathematics lesson in
detail and solve all the problems.
Hypothesis-1: Significant difference between Trained and
Untrained teachers.

Factors considered to test the significance are reflected in the
Table 3.

Table 3: Significant difference between Trained and Untrained
teachers.

6.3182%*
2.1311*

1.9514
6.7260%*

11 Evaluation

12 | Opinion towards teaching
profession

*at 0.05 level; ** at 0.01 level

On summarizing ANOVA test is conducted on Trained and
Untrained teacher and the (Table 4) revels that there exists no
significant difference of the opinion among the teacher role in the
classroom. Box Plot reflects mean position of Trained teacher is
higher than the Untrained teacher (Graph 1).

Table 4: One way Analysis of Variance (ANOVA) on Trained and
Untrained teacher on the basis of role in the classroom

Source df | Sumof [ Mean |F p
Square | Square

Between group | 1 1.147 | 1.146

Within group | 118 [ 1.987 [0.017 |©68.0658  0.1970

Total 119 13.134

p=0.1970 > 0.05
Graph 1: Box Plot representing mean position of Trained and
Untrained teacher

2

Trained Untrained

Hypothesis-2: Significant difference between boys’ and girls’
learning styles and strategies:

Items are grouped in different areas as shown in Table
5. The underlying idea behind the grouping of different areas is to

SL. | Area Between Trained & pinpoint the students learning style and strategies in the classroom
No. Untrained Teachers situation.
Private gzzfm- Table 5: Significant difference between Boys and Girls student.
T value SL Area Between
No. Boys & Girls
1 School resources 5.4088** [ 0.6759 Students’
2 View on curriculum 14.0749* 1 0.1125 ‘¢ value
3 View on syllabus 2.7056** | 1.9160 1 Mathematics, as a subject of inspi- 2.2467"
4 Views in teaching Mathematics | 0.6264 1.5159 ration.
5 Variety of teaching methods 2.6469% | 2.4115* 2 Interest towards the subject. 2.7891°
6 Use of teaching method best fit | 7.1254** | 3.6049** 3 Memorizing mathematical terms. 2.1594°
fo a content 4 Computation of mathematical tasks. | 1.906
7 Use of teaching aids 3.4378%* ] 0.2691 5 Understanding importance of the 0.8693
8 Classroom teaching 2.9897** | 0.9889 subject in day to day life.
Clearing students doubt 0.444 2.8469** 6 Opinion towards the subject Math- | 0.2222
10 | Freedom of expression 0.5265 2.8115%* ematics.
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*at 0.05 level Table 7: Significant difference between Students of Private and
For this purpose, t-test is conducted to test significance of Boys” Government schools.
and Girls’ learning styles and strategies in Mathematics with [ g Area Student
respect to Private and Government secondary schools under | . :
different areas. Private | Govern

ment

Table 6: Deference between students’ learning styles and strategies ‘t’ value
of Private and Government secondary schools on the basis of |1 Mathematics, as a subject of 0.5343
gender (Mean and SD) inspiration.

Variables N Mean SD 2 Interest towards the subject. 2.3299*

Private Boys 176 3.39 0.42 3 Memorizing mathematical 0.4797

Girls 176 [337 0.41 ferms. '
Government | Boys 104 329 041 4 Computation of mathemati- 1.0500
- cal tasks.
Girls 104 3.18 0.38 - -
5 Understanding importance 6.7758**

Hypothesis-3: there is no significant difference between students’ of the subject in day to day
learning styles and strategies of private and government secondary life.
schools in mathematics: 6 Opinion towards the subject 7.4249%*
For this purpose, t-test is conducted to test significance of students Mathematics.

learning styles and strategies in Mathematics with respect to
Private and Government secondary schools the factors considered
under the areas reflected in Table 7.

*at 0.05 level; ** at 0.01 level

The result of the two way t-test (Table 8) revealed that the t value of students with respect to Private and Government secondary
schools is 3.6309, which is more than tabulated value. Thus the result is significant at 0.01 levels. This meant that there exists
significant difference between Private and Government school students towards learning styles and strategies in Mathematics.

Table 8: t-test analysis on summary of Boys’ and Girls’ learning styles and strategies in Mathematics

Category N M SD SEM |t Significance
Student | Private 352 3.30 0.3744 0.01995 |3.6309** significant
Government 208 3.18 0.3837 0.02660
**at 0.01 level
IX. Findings of The Study procedures whereas 60% of Government teachers without

Teachers with B.Ed. in both Private and Government
secondary schools take care of students’ learning style and
strategies where ever possible.

Near about 80% of Government and Private secondary
school teachers with B.Ed. applies the techniques of throwing
question, voluntary response and encourage students to
participate in class room discussion.

Teachers with B.Ed. are aware of the importance of different
teaching learning aids in the classroom compare to teachers
without B.Ed.

A few number of teachers from Government and near about
half of teachers from Private without B.Ed. expressed their
ignorance of the use of teaching aids.

This is quite shocking to note that more than 80% of
Government and Private teachers without B.Ed. expressed
that they have no idea about students learning styles and
strategies.

The tactics used in teaching a lesson by majority (69.70%)
of Government and 80% of Private teachers with B.Ed. is
based on facts and real life situations whereas a section of
Government and Private school teachers without B.Ed. deals
with theoretical aspects only.

More than 60% of the teachers from Government and Private
with B.Ed. and teachers without B.Ed. from Private schools
allow students to solve problem using teachers practiced

B.Ed. allow student to solve problem using students preferred
learning styles and strategies.

With respect to Teacher’s responsibility inside classroom,
teachers with B.Ed. is found to be more responsible than
the teachers without B.Ed. (in both Private and Government
schools.)

With respect to Mode of inspiration, teachers with B.Ed.
inspires the students more compared to the teachers without
B.Ed. ( in both Private and Government schools.)

With respect to Class room interaction, the mean responses
of teachers with B.Ed. is greater than the mean responses
of teachers without B.Ed. ( in both Private and Government
schools.)

More than 55% responses obtained from Boys and Girls
indicated that they prefer both abstract presentations
(concepts, theories) and concrete presentations (facts, data)
from their teacher.

More than 51% of the responses obtained from Girls indicate
that the outline given by teacher in respect of on the content
is somewhat helpful to them and 50.71% of Boys reflects as
very helpful.

Majority (52.50%) of the responses obtained from Girls and
50.71% of Boys indicate that they prefer presentation of
numerical data by the teachers.

Majority (66.43%) of the responses obtained from Girls and
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60.71% of Boys indicate that they prefer to work with the
group members to generate ideas within the group
Majority (87.86%) of the responses obtained from Boys and
84.64% of Girls prefer to try to understand the problem first
before solving the problem

Asection (47.86%) of the responses obtained from Boys and
43.57% of Girls indicate that they prefer to work in their own
ways to solve problems, one step at a time

Majority (78.21%) of the responses obtained from Boys and
75.36% of Girls indicated that they remember well when
they do something by self involvement.

Majority (57.86%) of the responses obtained from Boys
and 44.64% of Girls indicate that they prefer explanation
of Mathematics lesson in detail and get solution of all the
problems by teachers.

In the view of utilities of outline given by teacher in the class
room, more than 57% of students from Government school
indicate that it is very helpful to them and 55.40% of students
from Private school indicate as somewhat helpful to them.
More than 58% of the responses obtained from students of
Private schools reflects that they prefer teachers to indicate
numerical data in the form of tables, chart or graph whereas
more than 41% students of Government school prefer chart
or graph only.

More than 54% of the responses obtained from student of
Private schools and Government schools indicate that they
prefer to work with the group members to generate ideas
within the group to complete a project given to them.
More than 81% of the responses obtained from students of
Private schools and Government schools indicate that they
prefer to try to understand the problem first before solving
the problem.

46.88% of the responses obtained from students of Private
schools and 43.75 % of students from Government school
indicated that they prefer to work in their way to solve problems
step by step while solving mathematical problem.

More than 75% of the responses obtained from students of
Private school and Government school indicates that they
remember well when they do something practically.
Majority (55.29%) of the responses obtained from students
of Private schools and 49.86 % of students from Government
school indicated that they prefer Mathematics teacher who
explain Mathematics lesson in detail and solve all the
problems.

In respect to school resources, there exists a significant
difference of opinion of teachers with B.Ed. and teachers
without B.Ed. in the Private schools whereas there exists no
significant difference of opinion between teachers with B.Ed.
and teachers without B.Ed. Government school teachers.
With respect to curriculum there exists a significant difference
of opinion of teachers with B.Ed. and teachers without B.Ed.
in the Private schools whereas there exists no significant
difference of opinion between teachers with B.Ed. and
teachers without B.Ed. Government teachers.

With respect to teaching Mathematics, there exists no
significant difference of opinion of teachers with B.Ed. and
teachers without B.Ed. in both the Private and Government
schools.

There exists significant difference of opinion of teachers with
respect to teaching methods, between teachers with B.Ed.

and teachers without B.Ed. in the Private schools as well as
Government schools.

With respect to use of teaching method best fit to content,
there exists a significant difference of opinion of teachers
with B.Ed. and teachers without B.Ed. in both the Private
and Government schools.

With respect to use of teaching aids, there exists a significant
difference of opinion of teachers with B.Ed. and teachers
without B.Ed. in the Private schools whereas there exists
no significant difference of opinion between teachers with
B.Ed. and teachers without B.Ed. in Government schools.
There exists a significant difference of opinion of teachers
with B.Ed. and teachers without B.Ed. in the Private schools
with respect to classroom interaction but there exists no
significant difference of opinion between teachers with B.Ed.
and teachers without B.Ed. in Government schools.

With respect to clarifying of students’ doubt, there exists
no significant difference of opinion of teachers with B.Ed.
and teachers without B.Ed. in the Private and in contrast
there exists a significant difference of opinion of teachers
with B.Ed. and teachers without B.Ed. in the Government
schools.

There exists no significant difference of opinion of teachers
with B.Ed. and teachers without B.Ed. with respect to
freedom of queries in the Private and in contrast there exists
asignificant difference of opinion of teachers with B.Ed. and
teachers without B.Ed. in the Government schools.

There exists a significant difference of opinion of teachers
with B.Ed. and teachers without B.Ed. in the Private schools
with respect to evaluation and in contrast there exists no
significant difference of opinion of teachers with B.Ed. and
teachers without B.Ed. in the Government schools.

With respect to opinion towards teaching profession there
exists a significant difference of opinion of teachers with
B.Ed. and teachers without B.Ed. in both the Private and
Government schools.

On the whole, there exists a significant difference between
Private and Government teachers with B.Ed. with respect to
their role in the Mathematics class.

On the other hand, there exists no significant difference
between Private and Government secondary school teachers
without B.Ed. for the same.

There exists a significant difference between Boys and Girls
student towards Mathematics as a subject of inspiration.
There exists a significant difference between Boys and Girls
student towards interest in the subject Mathematics.

There exists a significant difference between Boys and Girls
student towards memorizing mathematical terms.

There exists no significant difference between Boys and Girls
student towards computation of mathematical tasks.

There exists no significant difference between Boys and Girls
student towards understanding importance of the subject in
day to day life.

There exists no significant difference between Boys and Girls
student towards opinion on the subject Mathematics.
There exists a significant difference between Boys and
Girls student towards learning styles and strategies in
Mathematics.

In both Government and Private school students, Boys reflect
stronger learning styles and strategies towards the subject
Mathematics than girl students of Private and Government
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students.

¢ Further it is found that Private schools boy student has
stronger learning styles and strategies than Boys and girl
students of Government secondary school, more over there
is a nominal difference in learning styles and strategies on
the subject Mathematics comparing to boy and girl students
of Private secondary schools.

s Boys’attitude towards the subject Mathematics is better than
that of Girls’ in both Private and Government schools.

¢ There exists no significant difference between Private and
Government students toward Mathematics, as a subject of
inspiration.

« There exists a significant difference between Private
and Government students toward interest in the subject
Mathematics.

¢ There exists no significant difference between students
of Private and Government school towards memorizing
mathematical terms.

* There exists no significant difference between Private
and Government school students towards computation of
mathematical tasks.

¢ There exists a significant difference between Private and
Government students towards understanding importance of
the subject in day to day life.

¢ There exists a significant difference between Private and
Government students towards opinion on the subject
Mathematics.

X. Conclusions

Pupils in the Private schools performed better than the Government
schools due to good management, continuous evaluation and
continuous feedback where as percentage of professionally
qualified teachers in Private schools are less. Preferred learning
styles and strategies of students need to be employed in learning
Mathematics; to accommodate students’ own preferred learning
styles and strategies in the learning of Mathematics by the
students from their teachers, the assistance required is through the
conduciveness of the design of Mathematics curriculum. In Private
schools, teachers appointment should be strictly on professional
criteria so that teachers are aware of students preferred learning
styles and strategies while learning Mathematics and provision
needs to be made for longer retention of teachers in the school.
The teachers should be encouraged, supported and empowered to
conduct action research so as to improve their pedagogic practices.
Teachers need to be encouraged for bringing in innovations in their
teaching learning approaches keeping in view the needs of learners
with varying learning styles, intelligences and socio economic
and cultural backgrounds. The schools should provide essential
ICT equipments to teacher to use them. The student assessment
needs to be participatory, comprehensive and continuous. Capacity
building of teachers needs to be undertaken for the in-service
teachers.
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