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: The purpose of this study is to explore whether the spatial

superiority of the indigenous boys and girls is different
by the traditional gender culture, and to explore the
differences in the technology learning interest between
boys and girls.

Mixed methods research was applied in the study, 231
students in grades second, fourth and sixth as subjects in
Hualien County, using spatial intelligence test, graphic
spatial ability test, gender stereotype scale, and
technological learning interest scale to compare the
indigenous boys and girls. Case boys and girls of the
second, fourth and sixth grades of the four partner schools
were further invited to accept paper and pencil tests and
participate in the spatial ability game camp. The in-depth
interview method was applied to this study, and the case
students, mathematics teachers and ethnic language teachers
were invited to as research participants, and statistical
analysis and qualitative analysis were applied to the
collected data.
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The results showed the comparison of the spatial
intelligence of the indigenous boys and girls is the girls
were better than boys for the 2nd grades, and the boys of
the 4th and 6th grades were better than the girls. To
compare the ability of the graphic space, the boys were
better than the girls in the 2nd and 6th grades, and the
girls were better than the boys in the 4th grade. The
interest in science and technology learning was better for
boys in 4th grade than girls, and girls in grade 6 were
better than boys.

Comparison of the three paper-and-pencil tests of the
indigenous boys and girls in the four schools is
inconsistent with the above results. From the results of
the real assessment of spatial ability, 1t was found that
using map recognition ability, spatial memory ability and
online space visualization game, it couldn” t be seen that
the gender difference shows a stable trend with the grade.
The lyrics drawing ability increases with grades, and girls
were better than boys. These results were influenced by the
space environment of each school and the individual
language ability, the possession of technology tools and
the experience of playing online space games. The factors
affecting the mathematics learning of indigenous boys and
girls’ math achievement is not determined by ethnic
groups, but the self-control and learning motivation of
individual students, the difference in the number feeling
of boys and girls, the same participation of indigenous]
boys and girls in the game activities, and the same spatial
learning experience of arable land and hunting grounds. For
4th grade girls, they are aware of the restrictions imposed
by traditional culture on them; they do not like to be
girls; however, as boys increase their grades, they highly
participated in indigenous cultural activities. Both boys
and girls have professional gender stereotypes, but girls
are more obvious than boys.

Based on the above findings, the researchers
proposed teaching and research recommendations for the
reference of educators and researchers for indigenous
mathematics education.

gender stereotyped, indigenous boys and girls, mixed
methods research, spatial ability, technological learning
interest
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A Case Study of the Indigenous Culture Integrating Mathematics
Preparing Activity Modules to Affect the Mathematics
Performance of Boys and Girls in Primary School

Ting-Ying Lo, Associate professor.
Department of Child Development and Family Studies,
Tzu Chi University, Hualien city, Taiwan
E-mail:tyloh36@gmail.com

Abstract

There are sixteen indigenous groups in Taiwan. As the region of the university where |
taught at has the greatest indigenous population and indigenous ethnicities, this study presents
a research team that included a university professor and mathematics volunteers, a primary
school teacher, and an indigenous artist who cooperated with a primary school to explore
developed experimental mathematics modules in order to affect the triangle concept
understanding between boys and girls.

An experimental mathematics module
of “Mountain’s Ethnicity”

The experimental mathematics modules were used to design the triangle culture meaning of indigenous
totems to integrate the mathematics preparing activity modules according to the study team after generalizing
the main concepts of the related literature.

(1) After comparing the relationships between gender and mathematics confidence, interest, and
achievement in 4™ grade students in Taiwan, the results showed that boys were more confident, showed
greater interest in mathematics, and achieved better results than girls in Taiwan (Lo, 2011).

(2) Game-based learning could be enjoyable, motivating, and interesting for students (Cavanagh, 2008).

(3) A small group activity was an ideal context for teaching by extending students’ learning during and
after playing the game (Durden, & Dangel, 2008).

(4) JUST DO MATHEMATICS (JDM) is a mathematics reform program in Taiwan. The plan
emphasizes these mathematics modules designed for operational and game-based teaching activities with the
goal of preparing students to acquire mathematical concepts and skills in the future ( NTNU Shi-Da Institute
for Mathematics Education, 2015).

(5) The ethno-mathematics modules could help students’ correct misconceptions and improve their
mathematics achievement by teaching mathematics within the context of their immediate culture (Barkley,
&Cruz, 2001; Rickard, 2005).



1. The design idea of the experimental mathematics module
Figure 1 shows that the study team designed the learning activity and evaluating activity in the
experimental mathematics module. The idea of the learning activity was to lead the students to listen to the
triangle legends of the indigenous totems and observe the geometry features of these triangles in the totems; to
learn the mathematics concepts of the triangular composing conditions and similar triangle by the activity and
game property of two mathematics preparing activity modules; and to fold the paper umbrella for applying the
learned mathematics concepts of the mathematics preparing modules.

[ Mountain’s-ethnicity+ ]

[ 1.'I.enrning'activity-uj ‘;{ 2. Evaluating-activity ]

1.1The indigenous 1_4_-1'.he.5im1'lar 2.1.1et'smake- 25 Creation of
: i @ team flag indigenous-totems+
12.Cag you o
composea- 1.3.The paper
triangle?.. umbreltaworld.,

Figurel. The developing and implementing process of “Mountain’s
Ethnicity” experimental mathematics module
There were four sub-activities included in the learning activity. The ideas are as follows:
Activity 1.1 The indigenous totem legends
The teacher told the students about the cultural meaning of the triangle by the legends and the animated
movie of the Bunun and Paiwan tribes to inspire their curiosity about the triangle property.
Acivity 1.2 Can you compose a triangle?
This was the first mathematics preparing activity module. The teacher led the students to find and think about
the conditions of composing a triangle by using different length and color plastic building blocks.
Acivity 1.3. The paper umbrella world
The students practiced folding the paper umbrella to prove the triangle theorem of “The sum of both sides
must be larger than the third side”, and inspired by curiosity about “What is the similar triangle?”
Acivity 1.4 The similar triangle
This is the second mathematics preparing activity modules. The students need to help tarepanda find its

+t t t +t +t +t t +t +t t+t t

2.2.-Monster- -
baby fought the
king-oftriangles

family by listening to the teacher’s story clue. They eventually learn to understand the similar triangle concept
through the card matching games.

The idea of the evaluating activity was to design three sub-activities to evaluate the mathematics concept
that the students learned by using multiple assessment techniques, not limited to a paper and pencil test.
Activity 2.1 Let’s make a team flag

This is a form of breaking through the barricade. The team members need to cooperate to make a team flag
from the drawing triangle attributes.
Activity 2.2 Monster baby fought the triangle king

This was a kind of board game. The study team designed three play methods to check the students’
mathematics ability of distinguishing a triangle property and calculating the perimeter and area.
Activity 2.3 Creation of indigenous totems



The indigenous artist first introduced the culture meaning of a color symbol e.g. red symbolized passion
and blood, etc. He encouraged the students to create the totems for which the students need to notice the color
meaning and apply the learned triangle concepts.

2. The teaching process

The teaching of the learning activity was conducted by a primary school teacher who cooperated with the
university mathematics volunteers. The primary teacher, who was an activity teacher trained by the JDM plan,
taught the main two mathematics preparing activity modules. The university mathematics volunteers
implemented another two teaching activities for the indigenous legends and paper umbrellas.

The evaluating activity was that the indigenous artist taught about creating totems and the mathematics

volunteers implemented a breaking through the barricade game and a board game. The students’ learned under
the across-grade group cooperative learning method.

Boys and girls mathematics performance and teaching feedbacks
1. Understanding of mathematics concepts

After accepting two mathematics preparing activity modules, the boys’ and girls’ self-evaluating
mathematics concepts were as follows: above 80% of boys and girls understood the core concepts (e.g. 100%
girls and boys understood “I know the composing conditions of triangle”, and 87.5% boys and girls
understood “I know the sum of both sides must be larger than the third side in the triangle”) in the first
module. Over 70% girls understood the core concepts (e.g. 71% girls understood “the similar triangle is the
three corresponding angles of two triangles are the same”, and 100% girls understood “If two triangles are
similar, then their sides maybe are enlarged or reduced”) versus 50% of boys in the second module.

Figure 2 shows the experimental mathematics modules could benefit the boys’ and girls’ mathematics
performance by comparing the scores on the pre-, post-, and follow-up tests in the plane graphic test. The girls
exhibited more progress than boys, but the maintain effect was weaker than boys.

The researcher further analyzed the boys’ and girls’ scores on the mathematics cognitive load scale and

the feedbacks for the modules so as to seek out the influence factor.

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

mAll
=B
G

pre-test post-test follow- up test

Figue2.Boys and girls triangle concepts correct rate in plane graphic test in
different test period.



2. Mathematics cognitive load
There three subscales were included in the mathematics cognitive load scale. Table 1 shows that the
results reveal that the girls had a more positive feeling to learn mathematics than boys, the perception of
mathematics teaching materials was more difficult and cognitive load was lower than boys. After accepting
the modules, the boys had a more positive feeling than the girls. In addition, after comparing the maintain
effect in the follow-test, the girls had a more positive feeling than the boys.
Table 1: Boys’ and girls’ scores in mathematics cognitive load scale in different test period

Test Pre-test Post-test Follow-up test
period
Gender?
Item M SD M SD M SD
The in_terest of B=35.90 B=4.36 B=39.50 B=5.32 B=38.60 B=6.17
learning G=37.29 G=4.15 G=37.71 G=7.65 G=41.00 G=7.26
mathematics
The SimpliCity B=11.90 B=3.51 B=13.00 B=2.49 B=12.90 B=2.92
of teaching G=13.43 G=2.57 G=12.57 G=1.62 G=13.43 G=2.44
materials
No negative B=13.20 B=2.97 B=14.20 B=1.69 B=12.30 B=3.50
pressure f9f G=14.14 G=2.34 G=13.29 G=2.43 G=13.86 G=1.77
mathematics

'B:boys(N=10), G:girls(N=7)

We can understand the relationship between the mathematics performance and the cognitive load. This
meaningful issue was that the girls’ higher cognitive load was higher than boys, but their mathematics scores
were higher than boys accepted the teaching.

3. The feedbacks to the experimental mathematics modules

The modules are divided into two parts: learning activity and evaluating activity. The feedbacks from the

boys and girls on the experimental mathematics modules are as follows.
(1) Learning activity

The feedbacks of the boys and girls are as follows.

Activity 1.1
Boys: It is very funny and interesting about the totem stories.
Girls: It is very special for me to know the indigenous legends and understand the deinagkistrodon.
Activity 1.2
Boys: We can understand how to compose a triangle successfully; it is fun.

Girls: | can classify these triangles; I can learn new knowledge; it is fun; it is difficult for me, because I need
to continually think.

Activity 1.3

Boys: It is fun; it lets us know how to do a paper umbrella.

Girls: It is very fun; I always do it wrong, and that is why it makes me impatient.

Activity 1.4

Boys: It makes me successful; I am very happy; I can understand the similar triangle; the tarepanda is very

cute.

Girls: The activity is a bit like plotting scales; it lets me review mathematics knowledge; the game is very fun.
(2) The evaluating activity



The feedbacks of the boys and girls for the evaluating activity are as follows.
Activity 2.1

The boys are more concerned about the conflicts of human relationship and how to solve them in a group
(e.g. the leader of the group is great when the members quarrel or do not join the activity). The girls are more
concerned about the learning problem and how to solve it in the group (e.g. we will decide to draw a new
triangle when we find the triangle is too small).
Activity 2.2

Compared to boys, girls are highly satisfied with the game.

Boys (complained): We do not understand the game rules; the game is too difficult.
Girls (happy): The game is exciting! We busily grab many cards, and it is funny to overthrow the table,
because we are too engaged in the activity.
Activity 2.3

The traditional indigenous gender role culture influenced the boys and girls pay attention to the
indigenous artist’s some teaching content.
Boys: The teacher is great in drawing, and | am also great in work; | like to draw the indigenous knife tool,
Thanks to the teacher for teaching how to draw the indigenous weapons; the meaning of them are plenty.
Girls: | think the looms painted by the teacher are very beautiful and very powerful, because the totems are
hard to draw on it. | feel this especially when the teacher tells us the man owns a self-indigenous knife and
girls can learn to weave.

To sum up, although the study’s participants are multiethnic students, the study could improve their
ability in cultural identity or cultural appreciation.
Boys: | have never seen these totems until | accepted the teaching. | can understand the indigenous wisdom
and artistic feeling.
Girls: We think the indigenous people are very great, because they create the totems and give interesting
stories.

Boys and girls approved of the mathematics modules, in which the indigenous culture integrated the
mathematics concept teaching to benefit the mathematics performance.
Boys: | learned what the rhombic is, and that it presents an ancestor’s eye in our indigenous ethnicity. The
rhombic can be divided into two triangles, and then | can calculate the area of it; | can create the totems that
use many different patterns (e.g. circle, triangle, and rhombic) after the teaching.
Girls: There are many patterns in indigenous culture, and they are linked in a circle, triangle and rectangle in
mathematics class.

Conclusion

The research team developed a “Mountain’s ethnicity” experimental mathematics module to implement
in a primary school that had seventeen multi-ethnicity students, ten boys and seven girls, who attended the
experimental teaching. The module benefitted the boys’ and girls’ mathematics performance by reducing
mathematics cognitive load and positive teaching feedbacks. However, the study was not perfect; the research
team discovered some problems from the study and thus offered the following suggestions.

(1) The quality study needs to study more deeply into why the boys have a more negative feeling toward
mathematics learning and a higher cognitive load than the girls.

(2) The teacher needs to be sensitive and reduce the girls’ feeling of “fear to do the wrong thing” and

7



give a longer time to integrate the learned knowledge in order to help them maintain a positive feeling about
mathematics learning.

(3) The study outcome will push the researcher to inquire about the interaction between grade and gender

or ethnicity and gender in future research.

Keywords: Case study, Gender, Indigenous triangle culture, mathematics performance, mathematics
preparing activity modules.
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