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The Effects of Strategy and Mathematics Anxiety on
Mathematical Creativity of School Students
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The purpose of the present investigation was to study the effects of
strategy, mathematics anxiety and their interaction on mathematical
creativity of school students. A total of 111 class IX students
participated in the study. Out of which, 59 were taught with the
strategy for fostering mathematical creativity developed during the
study, and 52 were considered for the control group and continued
with the routine mathematics classroom activities. The strategy for
fostering mathematical creativity was found to be effective for
developing mathematical creativity. However, mathematics anxiety was
a crucial factor, as strategy for fostering mathematical creativity was
found to be better suited to students with low mathematics anxiety
than students with high mathematics anxiety when groups were
matched with respect to pre-mathematical creativity. The study calls
for the need to provide increased opportunities for students to increase
competency in mathematical creativity.
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INTRODUCTION
Creative thinking is rapidly becoming a common purpose throughout the world (Strom &
Strom, 2002) and cultivating better creative thinking ability in students has become an
important trend in educational revolution (Hwang, Chen, Dung & Yang, 2007). However,
this need becomes fundamental in case of mathematics as Kapur (1990) argued that one of
the purest forms of creative effort is in mathematics as it does not greatly depend on
availability of equipment, or on complexity of social phenomenon, while Silver (1997) held
that mathematics as an intellectual domain stands at or near the top of any hierarchical
list of intellectual domains ordered according to the extent to which creativity is evident in
disciplinary activity or production. Moreover, an increasing number of educators,
researchers, and agencies of education assert that there need to foster mathematical
creativity among students (NCTM, 2000; Singh, 2004; Mann, 2006; Shiriki, 2010; Fetterly,
2010; Bolden, Harries and Newton, 2010). Further, according to Sriraman (2004),
mathematical creativity ensures the growth of the field of mathematics as a whole. And, a
survey conducted in USA shows that 91% of the students agreed that creativity is part of
mathematics and acknowledged the importance of creativity in learning mathematics
(Brunkalla 2009). Furthermore, Fetterly (2010) pointed out that the NCTM’s vision is the
kind of creative mathematics that will produce the changes necessary to meet the demands
of the unknown problems our children will face, while Shiriki (2010) held that the teachers
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must be able to design and implement learning environments that support the development
of mathematical creativity.
In order to develop mathematical creativity, the classroom activities and curricular
materials are needed to be reorganized. Previously efforts have been made by the
researchers, like, Miyan, 1982; Meyer, 1969; Singh, 1985; Moghe, 1996; Shriki, 2010; and
Fetterly, 2010. However, there is need to develop more strategies, as Singh (2004)
mentioned that only one strategy is not sufficient to deal with either all the branches of
mathematics or various topics related to them. The more strategies are also needed to deal
with different types of students (gifted/average/backward) and psycho-social environments
of the mathematics classrooms.
Further, it has been found that mathematics anxiety is negatively and significantly
related with mathematics performance and achievement (Liebert & Morris, 1967;
Richardson & Suinn, 1972; Morris, Davis & Hutchings, 1981; Sarason, 1986; Eccles &
Jacobs, 1986; Wigfield & Meece, 1988; Cooper & Robinson, 1989; Hembree, 1990;
Engelhard, 1990; Green, 1990; Tocci & Engelhard, 1991; Ma, 1999; Ma & Xu, 2004;
Zakaria & Nordin, 2007; Olantunde, 2009). But, not much is known about the relationship
between mathematics anxiety and mathematical creativity. Only, Haylock (1987b), Johny
(2008) and Fetterly (2010) studied the relationship between mathematics anxiety and
mathematical creativity. Haylock (1987b) and Johny (2008) found that mathematical
creativity was significantly and inversely related to mathematics anxiety. However, Fetterly
(2010) neither confirmed nor denied the significant relationship between mathematical
creativity and mathematics anxiety.
Thus, keeping in mind that mathematical creativity is topical and little is known about
the effect of mathematics anxiety on fostering of mathematical creativity, it was thought to
study the effect of strategy, mathematics anxiety and their interaction on mathematical
creativity of school students. The specific research questions addressed in the study were:
1. Is the developed strategy effective in fostering mathematical creativity?
2. Is there a difference between students who have high mathematics anxiety versus
low mathematics anxiety in regard to their mathematical creativity scores?
3. Is there an interaction between treatment and mathematics anxiety in regard to
mathematical creativity?
Theoretical Background
Creative thinking has strong links across various disciplines (NCF, 2005; Neumann,
2007). Cheng (2011) synthesized the views of some profound western scholars and argued
that a full model of creativity education should include various cognitive and skill-based
trainings, as well as the development of student interest, value and confidence in creativity
pursuits. However, mathematics educators have acknowledged that problem-posing and
problem-solving, along with overcoming fixation are the aspects necessary for the
development of mathematical creativity (Hadamard, 1945; Aiken, 1973; Balka, 1974b;
Krutetski, 1976; Haylock, 1987, 1987a, 1997; NCTM, 1989; Ernest, 1991; Silver, 1994,
1997; Silver, Mamona-Downs, Leung and Kenny, 1996; Becker and Shimada, 1997;
Sriraman, 2005; Bolden, Harries and Newton, 2009). For example, NCTM (1989)
recommended that students should have some experience recognizing and formulating their
own problems, an activity that is at heart of doing mathematics. Hadamard (1945)
identified the ability to find key research questions as an indicator of exceptional talent in
the domain of mathematics. Silver, Mamona-Downs, Leung and Kenny (1996) mentioned
that problem posing is of central importance in the discipline of mathematics and in the
nature of mathematical thinking, while Ernest (1991) identifies mathematics as social
institution, resulting from human problem posing and solving. Mathematical creativity is
the ability to open avenues of new questions for other mathematicians (Sriraman, 2005).
The teacher fostering creativity is the one who poses problems, asks question, encourages
discussion, and provides opportunity to observe and explore “in the mathematical
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laboratory’’ (Aiken 1973). It is appropriate for elementary teachers to consider divergent
open-ended items in their classes to identify and encourage mathematical creativity (Balka
1974). The framework adopted by Haylock (1987a, 1987b, 1997) for recognition and
development of mathematical creativity includes, overcoming fixation and divergent
production tasks in mathematics. Researchers at Japan’s National Institute for Educational
Research conducted a six-year research study that evaluated higher-order mathematical
thinking using open-ended problems (problems with multiple correct answers). In a roundtable review of the study, Sugiyama from Tokyo Gakugei University affirmed this approach
as a means to allow students to experience the first stages of mathematical creativity
(Becker & Shimada, 1997). Bolden, Harries and Newton (2009) summarizes that the
creative opportunities in mathematics classroom are in, for example, the need for
mathematical expression and communication, the construction of meaning and
development of personal understandings, the generation of ways of solving problems,
hypothesizing about mathematical situations and outcomes, constructing tests of those
hypotheses and in formulating plans for solving complex problems.
Thus, mathematical creativity was operationally defined as an ability to overcome fixation
as well as conceptualizing, proposing, and even testing unusual solutions of problem(s) of
mathematics. Moreover, the review of the literature indicates that cooperative interaction
has considerable impact on the stimulation of creativity (John-Steiner, 2000; Sriraman,
2005; Neumann, 2007; NCTM, 2000; Shriki, 2010). Keeping this in view, the strategy was
designed on the premise that mathematical creativity can be fostered with the help problem
posing and problem solving activities in a cooperative learning environment with proper
feedback. This intervention is called strategy for fostering mathematical creativity and it has
three phases.
Phase I (Warm Up): The task of the first phase was to sensitize the students about the
unlimited number of responses that a mathematical problem can have. In this phase, a
mathematical problem demanding divergent answers was posed by the teacher. The
problem was then solved by the teacher with the active participation of the students.
Students were encouraged and prompted to think different solutions of the problem. Efforts
were made to get at least one response from each student. The responses were
simultaneously written on the board.
Phase II (Cooperative Confrontation): The second phase of the strategy for fostering
mathematical creativity aimed to bring into play the synergy for finding various solutions to
a mathematics problem posed by the teacher, a collaborative manner on a worksheet. The
students were grouped and each group consisted of 4-5 students. During the process the
teacher motivated the groups, presenting a competition amongst groups to identify which
group brought forth maximum number of original answers. After 5 minutes, the worksheets
were taken back. For the responses feedback was provided by the teacher. For this, original
as well as inappropriate responses of the groups were written on the board. The feedback
helped the students to know about the appropriateness of the response. As Haylock (1997)
mentioned, a mathematical response may be highly original but it is of little use if it is not
appropriate within accepted mathematical criteria. However, students were neither
encouraged nor discouraged to make inappropriate response as discouragement to make
inappropriate yet original response may have negative effect(s) on students’ imagination.
Phase III (Independent Thought): In Phase three each student tried to pose a problem
similar to the one they solved in the second phase. The problems posed by all the students
were collected. The problems were checked by the investigator and correct problems were
written on the board. In order to expedite the process, 2-3 students were requested to write
problems on the board. Each student was required to solve at least one problem on the
worksheet. They had the freedom to choose a problem out of the various problems written
on the board. The problems were solved without the help from the teacher or the peer(s).
This aimed at bringing independent mastery of the activity. At the end, the worksheets were
collected. The feedback about the relevance of the responses was provided on next working
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day. The role of the teacher was supportive and motivating. The sample lessons based on
strategy for fostering mathematical creativity are given in the Appendix B.
METHOD
Participants
The sample for the field stage comprised of 111 grade IX students ranging from 14 – 17
years belonging to three different schools. The sample was selected through cluster random
sampling technique. Out of 111, 59 students (31 males and 28 females) were in the
experimental group and 52 (32 males and 20 females) in control group. Furthermore, 82
students were from urban area and 29 were from rural area. The medium of instruction
was English.
Measure
Sharma and Sansanwal Mathematical Creativity Test (S2MCT). In the present study
developed by Sharma and Sansanwal (2012) was used as a measure of
mathematical creativity. The S2MCT had a total of 20 items pertaining to problem solving,
problem posing, and overcoming fixation in mathematical situations. The items of S 2MCT
were individually time limited. The items were scored for fluency (F), flexibility (X), and
originality (O). The test-retest reliability of the S2MCT was .86 and the Cronbach’s alpha
was .78. A sample of items of S2MCT has been given in the Appendix A.
Mathematics Anxiety Scale (MAS). The MAS developed by Sharma and Sansanwal (2011)
was used as a measure of mathematics anxiety. The MAS comprises 44 items pertaining to
cognitive and affective dimensions. There was no time limit but generally students took 25
minutes. Moreover, there were 22 positive statements and 22 negative statements. The
weight age given for positive statements was 1, 2 and 3 for yes, undecided and no, while, in
case of negative statements the weight age given was 3, 2 and 1 for yes, undecided and no.
The test-retest reliability and split-half reliability coefficients were reported as .80 and .82
respectively. They also reported a criterion validity (The mathematics achievement test
developed by L.N. Dubey was used as a measure of mathematics achievement) as –.74.
Reaction towards Strategy for Fostering Mathematical Creativity Scale. The reaction
towards strategy for fostering mathematical creativity was assessed with the help of
Reaction towards Strategy for Fostering Mathematical Creativity Scale constructed by the
investigator. There were 24 statements related to different aspects of strategy for fostering
mathematical creativity, such as, cooperative learning, level of difficulty, interest, and
classroom environment. Against each statement a five-point scale was given. The five points
were Strongly Agree (SA), Agree (A), Undecided (UN), Disagree (D) and Strongly Disagree
(SD). The students were asked to read each statement carefully and put a tick mark on any
one alternative that represents their reaction towards that aspect of the strategy for
fostering mathematical creativity. There were 12 positive and 12 reverse statements. There
was no time limit for responding this reaction scale. However, students generally took 15 –
20 minutes. The items of Reaction towards Strategy for Fostering Mathematical Creativity
Scale can be seen in the Table 2.
S2MCT

Procedure
The present study was experimental in nature. The study was designed on the lines of
the non-equivalent control group design (Campbell and Stanley, 1963). There were two
groups. One group was designated as experimental group and the other as control group.
However, the schools were randomly assigned to the treatment.
Both the groups were pre-tested by administering S2MCT. In order to overcome the
problems of administration, the items of S2MCT were divided into three parts - A, B and C.
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The time required for Part A, Part B and Part C was 35 minutes, 35 minutes and 34
minutes respectively. It did not include the time required to give instructions. Moreover, as
the items of S2MCT were individually time limited, the participants were instructed by the
researcher to move to the next item. The students were encouraged to write as many
different and original responses as they can. However, they were not told about the criteria
(F, X, O) used to score their responses on S2MCT. The pre-testing of mathematical creativity
with S2MCT was completed in three consecutive days.
The students of experimental group were taught through the lessons based on strategy
for fostering mathematical creativity developed by the investigator. Each day one period was
taken. The duration of one period was 35 minutes. This continued for 40 days. On the other
hand, no treatment was provided to control group. The control group continued with the
routine mathematics activities and traditional method was used to teach mathematics. In
traditional method, convergent mathematics problems are solved by the teacher on the
board and students are required to solve similar problems independently, without any
assistance. Furthermore, the students of the control group were not given any information
about the strategy for fostering mathematical creativity.
At the end of the treatment, both the groups were again post - tested with S2MCT. The
scheme of post-testing was similar to that of pre –testing. Moreover, on fifth day of the
treatment, MAS was administered on participants of both experimental and control groups.
This was done to assess mathematics anxiety of students.
RESULTS
A 2 × 3 (treatment × mathematics anxiety) analysis of covariance (ANCOVA), with premathematical creativity as the covariate, was performed on the students’ mathematical
creativity score on S2MCT. The ANCOVA indicated significant effect for treatment level, F
(1, 104) = 44.06, p< 0.01; and interaction F (2, 104) = 4.02, p < 0.05. No significant main
effect for mathematics anxiety was found. The adjusted and unadjusted mean scores for
these factors are presented in Table 1. An examination of the means indicated that
students belonging to strategy for fostering mathematical creativity group had significantly
(p< 0.01) greater adjusted mean score than students of traditional method of teaching
mathematics.
Table 1. Adjusted (and unadjusted) mathematical creativity means on MCT
Treatment Level

Mathematics Anxiety Level
N

Strategy
for
fostering
mathematical creativity

High
Intermediate
Low

7
39
13
59

425.77 (273.43)
517.59 (575.28)
671.37 (917.85)
538.24 (614.95)

High
Intermediate
Low

10
39
13
52

305.10 (118.20)
254.56 (166.21)
229.80 (273.89)
263.15 (175.62)

Total
Routine mathematics activities
and traditional method of
teaching
Total

Grade IX
M

In order to know the trend of effect of interaction between treatment and mathematics
anxiety on mathematical creativity of students by considering pre-mathematical creativity
as covariate, Graph 1 has been plotted.
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Graph 1. Trend of effect of interaction between treatment and mathematics anxiety on mathematical creativity
by considering pre-mathematical creativity as covariate
From Graph 1, it can be seen that in strategy for fostering mathematical creativity group,
students with high mathematics anxiety had significantly lower adjusted mean score of
mathematical creativity as compared to the students with average and low mathematics
anxiety. On the other hand, in traditional method group, students with high mathematics
anxiety had significantly higher adjusted mean score of mathematical creativity as
compared to the students with average and lower mathematics anxiety. Also, it can be seen
from the Graph 1 that in strategy for fostering mathematical creativity group, students with
average mathematics anxiety had significantly lower adjusted mean score of mathematical
creativity as compared to the students with low mathematics anxiety, while, in traditional
method group, students with average mathematics anxiety had significantly higher
adjusted mean score of mathematical creativity as compared to the students with low
mathematics anxiety. In the light of these observations, it can be concluded that students
with low mathematics anxiety can be benefited significantly more through strategy for
fostering mathematical creativity in comparison to students with high and average
mathematics anxiety when pre-mathematical creativity was considered as covariate.

DISCUSSION
Strategy for fostering mathematical creativity was found to enhance mathematical
creativity significantly and it was superior to traditional method in fostering mathematical
creativity when groups were matched with respect to pre-mathematical creativity. The
finding is supported by Miyan (1982), Singh (1985), Moghe (1996) and Fetterly (2010). That
is to say that still more strategies can be developed for enhancing mathematical creativity.
Strategy for fostering mathematical creativity was found to facilitate mathematical creativity
of students significantly more than traditional method of teaching mathematics. This might
be because students exposed to strategy for fostering mathematical creativity were given
different exercises where they were made to think divergently. Students exposed to strategy
may have been more active during the process of treatment. The students possibly got
opportunity to share their responses. It may have helped in widening their cognitive
domain. Each student’s responses were checked and feedback was given. It might have
helped them to know the status of their mathematical creativity in relation to other peers. It
might have motivated them to think differently. The assumptions made here were premised
on the information collected from the students of experimental group on reaction towards
strategy fostering mathematical creativity scale (see Table 2).
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Table 2. Statement wise percentage of responses belonging to different categories
Sr.
No.
1

Item

SA

A

U

D

SD

Working in a group was wastage of time.

15

5

0

22

58

2

Problems were difficult to understand.

5

22

19

32

22

3

Problems were according to level of the students.

54

29

9

5

3

4

Classroom environment was boring.

3

5

17

31

44

5

Problems were challenging.

46

29

15

8

2

6

Problems solved in the class were below the level of the students.

7

13

32

19

29

7

Problems solved in the class were above the level of the students.

9

15

15

29

32

8

8

7

12

27

46

9

Working in a group did not help in generating different solutions of the given
problem.
Working in a group did help to find different solutions of the same problem.

54

27

2

12

5

10

Problems stimulated thinking.

41

27

27

3

2

11

Generating different solutions of the same problem was not interesting.

7

13

17

29

34

12

Formulating problems was exciting.

41

30

15

12

2

13

Students knew before hand the solutions of problems solved in the class.

22

22

25

12

19

14

Students were free to speak their answers.

59

26

3

9

3

15

Problems solved in the class were interesting.

58

31

8

3

0

16

There should be more classes like that.

42

44

9

0

5

17

Teacher’s help was not required.

15

8

22

31

24

18

Such type of problems should also be given by teachers of science.

27

36

19

10

8

19

Students hesitated to share their ideas with peers.

5

10

19

34

32

20

More ideas can be generated in small group of FOUR students.

44

34

5

14

3

21

Whenever required teacher’s help was available.

58

27

12

3

0

22

The classroom setting was not motivating.

7

12

32

27

22

23

All students generated solutions of the given problem.

49

31

10

10

0

24

On the whole the exercises were boring.

10

3

7

22

58

On the other hand, in case of traditional method, teacher was active but students may
have been passive listener. They possibly did not get opportunity to think divergently. They
could have solved numerical problems where solutions were fixed and no scope of thinking
divergently. In case students failed to solve problem, the teacher might have solved it on the
board without teaching them the process of arriving at the solution. These might be the
© 2014 iSER, Mathematics Education, 9(1), 25-37
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reasons of superiority of strategy for fostering mathematical creativity in comparison to
traditional method of teaching mathematics.
Mathematics anxiety was not found to be a significant correlate of mathematical
creativity when groups were matched with respect to pre-mathematical creativity. This
finding is contradicted by Haylock (1987) and Johny (2008). But, it is in line with the
results reported by Fetterly (2010). Mathematics anxiety refers to learned phenomenon on
account of which an individual has negative cognito-affective reactions (worryfear/tension/physiological reactions) towards mathematics. This can happen in case of
performance in traditional school mathematics. Mathematical creativity is different from
what taught in schools in the name of mathematics. In mathematical creativity students do
not give responses which are designated as correct or incorrect. Mathematical creativity and
invention are aspects of 'doing' mathematics that have long been accepted as standing
outside of the theories of "logical forms" (Dewey 1938). Many students (and adults) who fear
mathematics are in fact quite capable of thinking mathematically, and do so quite often–
particularly in their attempts to avoid mathematics! What they really fear is not
mathematics itself, but school mathematics (Cockcroft 1982). While, answering to the items
of MCT, students may have enjoyed doing mathematics. They possibly have found problems
given in MCT interesting and different from the routine school mathematics problems. So,
the students may have worked solutions of problem without any worry, tension, fear, or
being nervous. Thus, mathematics anxiety might not have been found to be a significant
correlate of mathematical creativity.
Strategy for fostering mathematical creativity was found to be better suited to students
with low mathematics anxiety than students with high mathematics anxiety when groups
were matched with respect to pre-mathematical creativity. The reason of this finding might
be because students having low mathematics anxiety were relaxed, tension free and calm in
comparison to those who had high mathematics anxiety. In this study the treatment had
two levels, namely, strategy for fostering mathematical creativity and traditional method.
Students of strategy for fostering mathematical creativity were given exercises where they
were to think of different solution of the given problem. Students of traditional method were
not given any especially designed problems but they solved problems given in the textbook
having one answer and required convergent thinking rather than divergent thinking. In
strategy for fostering mathematical creativity students were required to think of different
solutions of each given problem. Generating different solutions of the given problem
required open and tension free mind. This was available with students having low
mathematics anxiety. On the other hand, in the traditional method, students with high
mathematics anxiety may have perceived mathematical creativity problems as recreational
activities. The researcher while conducting S2MCT observed that the students in traditional
group were excited and interested to deal with mathematical creativity as, it was different
from their routine mathematics. So, they may not have felt the negative effects of
mathematics anxiety while dealing with the problems of mathematical creativity. Thus,
students with low mathematics anxiety were found to benefit significantly more from
strategy for fostering mathematical creativity than their counter parts with high
mathematics anxiety. Though, the researcher feels that the limitation of the study is that no
qualitative data was taken from the students of control group to ascertain the exact cause
of the present finding.
In sum, the study has implications for students, teachers, teacher educators,
administrators, parents, and society. And, opportunities must be given to the students and
teachers to enhance their mathematical creativity by working with strategy for fostering
mathematical creativity.
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APPENDIX
A. Sample of items of S2MCT
1.
2.
3.
4.

5.

Using numbers 1, 2, 3, 4, 25 and 36 and any mathematical operation get a total
9. In each answer, use each number only once. Time: 6 minutes
Make as many equations as you can so that ‘2’ is at least one of the solutions.
Time: 6 minutes
Write all the questions that you can think with first four natural numbers, that
is 1, 2, 3, and 4. Time: 6 minutes
Observe the following given numbers. List all the common characteristics of the
given numbers. Write one new number, which has all the common
characteristics of the given numbers.
3902
51062
7250
Time: 3 minutes
Following arrangement is a way to make four identical compartments by using
9 sticks.

Now, try to make four identical compartments with the help of 8 sticks. Time: 5
minutes
B. Sample of lessons based on strategy for fostering mathematical creativity
Lesson I
WARM-UP
Posing Divergent Mathematical Problem and finding solutions with the help of
students
If the answer is 30, what might be the questions?
COOPERATIVE CONFRONTATION
Posing a New Divergent Problem
If the answer is 45, what might be the questions?
Students Solve the Posed Problem in a Group
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Investigator made groups of the students. Each group consisted of 4-5 students. Groups
were motivated to give maximum and different responses of the problem posed by the
investigator in this phase. Some of the responses given by the students were:
1. 18 × 5 ‚ 2 × 1 =?
2. solve (x - 3)(x + 5)(x - 45) = 0
3. solve x2 – 2025 = 0
4. solve x – 45 = 0
5. If cost price is Rs. 100 and selling price is Rs. 55 then what is profit?
INDEPENDENT THOUGHT
Students Pose Similar Problem(s)
Some of the problems posed by the students were:
1.
If the answer is 10, what might be the questions?
2.
If the answer is 25, what might be the questions?
3.
If the answer is 111, what might be the questions?
Students Solved the Posed Problem(s) Independently
Students solved the problems they had posed independently. At the end, Investigator wrote
the most original responses of the students on the Black-Board.
Lesson II
WARM-UP
Posing Divergent Mathematical Problem and finding solutions with the help of
students
Deduce other equations from the equations given below:
P – Q = X,
and Y = A + X
COOPERATIVE CONFRONTATION
Posing a New Divergent Problem
Deduce other equations from the equations given below:
B – C = D, Y = A + E, and Z = E + C + D
Students Solve the Posed Problem in a Group
Investigator made groups of the students. Each group consisted of 4-5 students. Groups
were motivated to give maximum and different responses of the problem posed by the
investigator in this phase. Some of the responses given by the students were:
1.
B=C+D
2.
–C=D–B
3.
Z=Y–A+C+B–C
4.
Z=Y–A+B
INDEPENDENT THOUGHT
Students Pose Similar Problem(s)
Some of the problems posed by the students were:
1.
Deduce other equations from the equations given below:
X + Y + Z = A, and Y = B + C
2.
Deduce other equations from the equations given below:
A + B − C = Y, and C = P + X
3.
Deduce other equations from the equations given below:
P + Q = D, W = Q − F, and Z = F + C + D
4.
Deduce other equations from the equations given below:
A – C = D, Z = P + E, and P = E + C + D
Students Solved the Posed Problem(s) Independently
Students solved the problems they had posed independently. At the end, Investigator wrote
the most original responses of the students on the Black-Board.
Lesson III
Phase I: WARM-UP
Posing Divergent Mathematical Problem and finding solutions with the help of
students
The mean of number of observation(s) is 30. What could be the observations?
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Phase II: COOPERATIVE INTERACTION
Posing a New Divergent Problem
The mean of number of observation(s) is 120. What could be the observations?
Students Solve the Posed Problem in a Group
Investigator made groups of the students. Each group consisted of 4-5 students. Groups
were motivated to give maximum and different responses of the problem posed by the
investigator in this phase. Some of the responses given by the students were:
1. (120 + 120)/2
2. (200 + 200 + 100 + 50 + 50)/5
3. (500 + 4000.5 +20 + 30 + 50 + {-4000} + 15 + 45 + 60 + 479.5)/10
INDEPENDENT THOUGHT
Students Pose Similar Problem(s)
Some of the problems posed by the students were:
1. The mean of number of observation(s) is 75. What could be the observations?
2. The mean of number of observation(s) is 220. What could be the observations?
3. The mean of number of observation(s) is 620. What could be the observations?
Students Solved the Posed Problem(s) Independently
Students solved the problems they had posed independently. At the end, Investigator wrote
the most original responses of the students on the Black-Board.
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