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Abstract—Data Handling at primary school involves gathering and record-
ing information and then presenting it in a way that is meaningful to others. It is
a fundamental part of student's mathematical understanding. Initial concepts of
Data Handling need to be exposed to students in the early years as these skills
will be used and built upon throughout their education. Due to its importance,
Data Handling is included in the curriculum at primary level in Malaysia. How-
ever results of international assessments which focused on the use of higher order
thinking skills showed that Malaysian students performed poorly in Data Han-
dling. Therefore, this study was conducted to identify students’ learning difficul-
ties in Data Handling at each level of higher order thinking skills (HOTS) namely
applying, analysing, evaluating and creating. In addition, this study also investi-
gated the use of smart board in overcoming HOTS learning difficulties in Data
Handling. Numerous teachers recommend the use of smart board at primary
schools since students have the opportunity to explore and learn novel concepts
using the technology. Subsequently, it helps to generate dynamic learning expe-
riences and student in school become more motivated about learning when the
smart board is used during their lessons. Four experienced year five mathematics
teachers and thirty year five students from a primary school were involved in the
study. The students and teachers were selected based on purposive sampling. An
interview protocol and rubric for cognitive domain in HOTS were used during
the data collection phase. In addition, semi-structured interview sessions with the
teachers and students as well as document analysis of the students’ mathematics
exercise sheets in Data Handling were carried out by the researcher to investigate
the students’ learning difficulties at each level of HOTS in Data Handling. It is
hoped that the results from this study can contribute towards development of
strategies, methods or programs using smart board to enhance HOTS in Data
Handling among primary school students in Malaysia.

Keywords—Data Handling; learning difficulties; smart board; higher order
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1 Introduction

Data Handling is an important aspect of mathematics which relates to collecting,
representing and analysing data in order to solve a particular question or problem [29],
[33]. It is an important subtopic of statistics which brings student out into the real world
of seeing data, reflecting upon it socially or individually, and make decisions from it
[39]. Several research have emphasized on the effectiveness of Data Handling in daily
lives, requirement for basic Data Handling knowledge in most of the career, its instru-
mental role in other disciplines, as well as the main role of Data Handling in developing
critical reasoning [10], [11].

Data handling is taught in Malaysian primary schools since students start their first
year of schooling [24]. Students are taught to construct, organise and interpret various
data from tables, charts and graphs. However, previous results showed that Malaysian
students generally performed badly in data handling in two international assessments
namely: Trends in International Mathematics and Science Assessment (TIMSS) and
Programme for International Student Assessment (PISA).

One of the content in PISA assessment is uncertainty and data whereby students need
to read, interpret and use data presented in mathematical graphical forms. Conse-
quently, the mathematical process category involves interpreting, applying and evalu-
ating mathematical outcomes. The item in PISA involves reasoning about the data pre-
sented, thinking mathematically about the relationship between their presentation and
the data, and evaluating the result. With regard to aspects of school location and math-
ematics content in PISA 2012, Malaysian students in urban and rural areas performed
moderately in uncertainty and data [29]. On the other hand, one of the content in TIMSS
assessment is data and chance. It stresses on the fundamentals of probability and inter-
pretation of data and students should be able to read different data displays, work with
data that have been collected by others or involve themselves in simple data gathering
plans. Students should be able to develop skills in identifying a range of forms of data
display and representing data. From TIMSS 2003 to TIMSS 2011, the results of Ma-
laysian students in the domains of data and chance dropped the most as compared to
other TIMSS domains. The average score fell from 505 in 2003 to 429 in 2011
[39].Generally, the students did not possess HOTS in data handling.

At present, Malaysia is undergoing a dramatic transformation in the local educa-
tional system in terms of facilitating teaching and learning practices in the classroom.
A result from UNESCO assessment highlights that Malaysia is among the first few
countries in the world to implement a strategic ICT plan for its education system,
whereby the objective is to attach the potential of ICT to increase the overall quality of
education system in Malaysia [25]. Smart board was introduced by MOE in Malaysia
in 2004 [23]. It is one of the more widely-used interactive technology tools in primary
schools nowadays as compared to others such as laptops and document camera. Smart
board promotes students learning motivation, increases their learning involvement and
also assists in the enhancement of HOTS by involving students and generating their
learning interest. Student commitment has been recognized as an important aspect in
the learning process [3], [14], [26], [32], [35].
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Therefore, it is crucial to identify students’ learning difficulties at each level of
HOTS in Data Handling and the potential of using smart board in overcoming the dif-
ficulties. Findings from the data can be used to develop strategies, methods or programs
for effective learning in order to enhance HOTS in Data Handling using smart board
among primary school students in Malaysia.

2 Methodology

This study used qualitative research approach to identify students’ learning difficul-
ties at each level of HOTS in Data Handling. It was conducted in a Malaysian public
primary school. Four year five primary school mathematics teachers who possess more
than twenty years of teaching experiences in a Malaysian primary school and thirty year
five students were involved in the study. The selection of students in this study was
based on purposive sampling. They were from different classes with average academic
achievement in mathematics. The researcher was fully involved with the teachers and
students during the data collection. The study used a set of interview protocol and a set
of rubric for cognitive domain in HOTS. In order to test the validity of the data; indi-
vidual interview sessions with open-ended questions were conducted with the mathe-
matics teachers and students. In addition, document analysis of the students’ mathemat-
ics exercise sheets in the topic of Data Handling was carried out to identify the students’
learning difficulties at each level of the cognitive domain in HOTS in Data Handling.
The interview questions were based on social constructivism theory [40] and active
learning theory [21]. A set of rubric for cognitive domain in HOTS was used to deter-
mine the cognitive domain in HOTS during the interview. In addition, the students’
mathematics exercise sheets were analysed and coded based on Anderson and Krath-
wohl’s Revised Taxonomy. In addition, to identify the potential use of smart board in
overcoming HOTS learning difficulties in Data Handling for primary school students,
research papers were rifled through electronic databases such as Google Scholar,
JSTOR, SAGE Journals, ScienceDirect, and Web of Science. Keywords such as smart
board, interactive white boards and HOTS were used to search for correlated publica-
tions.

3 Findings of the study

The students’ interview data highlighted that their teachers used a traditional method
namely "chalk and talk" while teaching Data Handling in class. Thus, the students were
passive and be in receptive mode only. Subsequently, they just listened to the teachers.
In addition, teacher centered approach was used where students merely observed qui-
etly and did exercises in their workbook individually. Thus, the teacher had full control
of the classroom and its activities. Consequently, students did not have the chance to
think reflectively and performed discussion with friends while learning Data Handling
in class. This finding is exemplified in the excerpts from the data as listed below; S
refers to the students:

S1: “Teachers just use the whiteboard to teach in front of the class and we just listen.”
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S2: “Teachers seldom use the computer in the class while teaching.”

S3: “We just learn from teacher and do drill exercises in Data Handling individually
after the lesson.”

S4: “We do not do reflections after lesson.”

S5: “Teachers seldom let us do discussion with friends in class. We just watch
teacher teach in class.”

Consequently, students faced various difficulties while learning Data Handling. Ma-
jority of the students and teachers expressed similar views on students’ learning diffi-
culties at each level of the HOTS cognitive domain in Data Handling. The findings
from interview and document analysis on students’ learning difficulties at each level of
the HOTS cognitive domain in Data Handling when the teacher only used teacher cen-
tered approach, “chalk and talk" method in the class are presented below:

3.1 Students’ learning difficulties in applying

Applying focuses on students’ ability to use new concepts or knowledge, to solve
problems in new circumstances, or spontaneous use of an idea by applying acquired
facts, knowledge, skills, and rules in new ways. Most primary school students failed to
apply mathematical knowledge and skills while doing Data Handling tasks as they did
not understand the mathematical words used in class activities. Students showed that
they did not understand the terms used in Data Handling. Figure 1 shows a student’s
work when they solved an exercise on applying. The student did not understand the
sentences which required them to find the mode and also they did not understand the
term “range”. The student faced difficulties in reading and understanding the questions.
As aresult they took a long time to get to the information required in the questions.

S6: “I do not know what the questions want? I do not understand the words used in
the questions.”

3. The statistic barbelow shows a student’s savings within 12 m onths.

ol

I
O EMIDO  RMZ200 RM3IDO  RAMA400

(2) Whatis the am ount of m oney that this student eamsin m ostm onths? Draw a tick 4 in the box.

RM200 | J RM3U\"J{_ i ) RM4D{}[£j
\
(b} Calculate the range for this set of data.
RMU400 - RMI00= RM 300 Moo
L —fRnMroe
R 3oo

Fig. 1. A sample of student’s work on exercise sheets in applying
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In addition, Figure 2 shows an example whereby a student did not know how to solve
the problems as he did not understand the term “mode”. Thus, he was unable to under-
stand the mathematical concepts in Data Handling.

S7: “I do not know what concept to use and how to answer the question?”

14. Table 1 shows Yong Zhi's savings in five days.
Day Monday Tuesday | Wednesday Thursday | Friday
Savings | BEM1.00 EM1.30 | RM2.00 EM1.30 EMI1.30
Table 1
White outthe m ode of the savings. (2 marks)
AMl-o0
Risl-§o
£i1-0 g (2
= "Fwirod + RMIBO + Bma-004+ EMI50+RMI-EO 4 ‘qﬂ‘:{;r‘:;a /\/
= fMg-10 AME-lo

Fig. 2. A sample of student’s work on exercise sheets in applying

The school teachers also pointed out that one of the main reasons for the students’
inability to understand the terminology used in the questions was because of their dif-
ficulties in understanding the language. Language barrier would result in having to al-
locate more time to answer the questions. Thus, the students might not have sufficient
time to answer all the questions and made careless mistakes. The findings were high-
lighted in the excerpts below, T refers to teacher.

T1: “Most of the students always confuse with the questions on Data Handling.”

T2: “Students had problem to understand the question on Data Handling. They spent
a lot of time to understand the problem. Students failed to collect and record data as
well as constructing graphs from the data given.”

Figure 3 shows another example of a student’s work on mathematics exercise sheets
in applying. The student had to perform some steps in order to get the answers therefore,
he needed a lot of time to understand the question and get the mean. As a result, he
made some careless mistakes when applying the calculation. Then, the student needed
to construct a vertical pictogram. He failed to make connection to the problem, unable
to draw a vertical pictogram correctly and the title and scale were also incorrect. Thus,
data from the worksheet showed that the student did not have sufficient knowledge to
apply the concepts in Data Handling to solve the questions.
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1. The following table shows the radio sales (b)According to the data, draw a vertical pictogram
am ount of Li Ming’s Electric Store in May. { ). sherads sales amsant
Month Jan | Feb | Mar | Apr | May ==
Sales(setf) | 12 | 0 | 24 | 21 sae | aa [aa | a0 [aaa
add 1aa (AAAlTASIAAA
Ada | apn A A AN ad
aaalas |4, 48] an, fﬂ.:\
() The mode of this set of datais24 set. What A apd ﬂﬂ: AD L:\
is the m ean of radio sales am ount in these ‘z:-‘l‘- rlf‘ aa
five m onths? R g apb i,fjﬂl
1o A A
1249+ 24421424 _ g0, & lems
= 313 Jan | Feb Mar Apr Wy
=& Y et -
A & -
(

Fig. 3. An example of a student’s work on mathematics exercise sheets in applying

Consequently, most primary school students were not familiar with the vocabulary
used to present mathematical concepts and symbols when they have to solve problems.
Thus, misinterpretation of semantics of mathematical text can often be a cause of stu-
dents’ failure. Language is very important for students’ cognitive development because
language offers the concepts for thinking and consequently a means for questioning and
expressing thoughts [40]. However, primary school teachers do not use words to con-
struct students’ interpretation of experiences. Students’ experiences are crucial as they
shape students’ language; and in the culture of schools a concept does not occur until it
has been named and its meaning is shared with others [18].

3.2 Students’ learning difficulties in analysing

Analysing emphasizes the process of examining and breaking information into small
parts by identifying purposes or causes to build an organizational structure that is easily
understood by students. Hence, the ability to distinguish facts from inferences is the
main purpose of an analysis category. Students need an understanding of structural
forms and also content of the subjects. Data showed that when primary school students
understood the mathematical problems, they still could not answer the questions related
to Data Handling. Excerpts from the interview are shown below:

S8: “I often make mistakes while dealing with the facts in the questions on Data
Handling.”

S9: “I still make mistakes in the working procedure.”

Figure 4 shows a student’s work on mathematics exercise sheets in analysing. Alt-
hough the student understood the term “range” used in Data Handling, he made mis-
takes while dealing with the facts in the questions. In the worksheet, the picture of one
book represented four reference books. The student failed to make connection of the
problem on Data Handling.

48 http://www.i-jim.org



Paper—Using Digital Smart Board to Overcome Higher Order Thinking Skills Learning Difficulties ...

1. The following pictogram shows the num ber of reference books for four students.

Mohan 1 NN 1 0o
Wei Ren J

pemisn | OOOOO00CT
TenzXKai | (1] (7 D]_

—_—
—_—

{a) Four studentshave 80 reference books.

One a- represents how m any reference books?
s
e T % ~
(b) Eachreference book costs RM235.
Calculate the range of cost used by studentswho have the m ost andleast books.

§-3=5
SX Kmz25= RM125

Fig. 4. A sample of student’s work on mathematics exercise sheets in analysing

Next, Figure 5 shows that the student faced difficulty in identifying the concept of
mean in Data Handling.

S10: “T am so confused on how to answer the problems on Data Handling.”

T3 : “Students mostly do not understand which fact to use first, unsure how to make
connection, which fact and formula to use.”

2. Themeanof 7 numbersis 135.
(a) Find the sum of the 7 numbers above.

I
[EY

7 = 12 witha remainderaf 2

(b} The answer from 2 (a) plus 5 numbers, the m ean of these 5 numbersis 111.
Caleulate the m eanforthis set of data.

= 20with aremainderof 5

Fig. 5. A sample of student’s work on mathematics exercise sheets in analysing

In addition, the study also showed that the students faced difficulty in examining and
breaking information into parts by identifying purposes or causes, making a table or
graph and making connection of the problems. Figure 6 shows the student failed to
make connection when he was asked to calculate a new mode, median and range in
Data Handling when a new mean was given.
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The pocket money of a group of students per week
Student Mei Ho Saha Kelly Wei Min Sit Jia Min
Pocket money perweek | EMI10 RMI16 | RMI10 RM6 EMB EMI10

If you add JianHong and Xiao Hui, the new m ean of this set of data
is RM10.30. Their pocketm onevis equalto each otherper week.

Fill in the blanks according to the description above.

(2) Their pocketm oney per week is Basih P )

(b)) The new answer for this set of dawe.

i Mode =050 i Medan  A1io o -
iii. Range: Rinip.so 1 —

Fig. 6. A sample of student’s work on mathematics exercise sheets in analysing

Thus, primary school students did not have pre-requisite knowledge on algorithms;
they also possessed inadequate knowledge of necessary concepts and symbols, insuffi-
cient mastery of basic facts and incorrect procedures in applying mathematical tech-
niques. As a result, they could not solve problems in Data Handling. Several students
could not bring meaning to the problems and did not know in what way to plan and
implement Data Handling strategies. Students could not distinguish between relevant
and irrelevant data in a mathematical problem and also were not able to categorize them
in a table.

3.3  Students’ learning difficulties in evaluating

Evaluating emphasizes the process of presenting and defending thoughts by making
judgment about information, quality of work based on a set of criteria, or validity of
ideas. Generally, evaluating focusses on students’ ability to judge the value of a subject
for a given purpose. In order to find answers on Data Handling problems, the students
had to use and integrate all their mathematical knowledge and skills and this task was
quite challenging for them. From the interview, most of the primary school students
could not decide which method was the best way to solve a given problem on Data
Handling. They were also unable to provide a table or graph as the students thinking
skills were limited to the ability to memorize and to recall without understanding the
functions of each graph.

S11: “I could not remember what I learnt and transform the information concerned
into a meaningful mathematical sentence, table or graph in order to answer the problem
on Data Handling.”

S12: “I do not know which graph to use to solve the questions on Data Handling.”

T4 : “Students usually presents the data in a wrong method. They fail to present and
defend their works on Data Handling.”

50 http://www.i-jim.org



Paper—Using Digital Smart Board to Overcome Higher Order Thinking Skills Learning Difficulties ...

Figure 7 shows a sample of student’s work on mathematics exercise sheets in eval-
uating. The student understood the functions of scales and the way to calculate the scale
in Data Handling. However, the student failed to transform the information from the
table to the vertical bar graph correctly. In addition, the student also did not calculate
the total amount given. As a result, the student presented and defended the data in a
wrong way. Besides, most primary school students are lacking of visual-spatial skill, a
critical skill in building a connection between problem and diagram. Reference [12]
stated lack of visual-spatial skill might cause difficulties in differentiating, connecting
and organisng information meaningfully.

The following table shows the am ount of four types of m oney.

[Money [ RMI | RM5 | RMID [ RM20 |
[Amount | 10 [ 20 [ 5 [ 15 |
Amouat raw the data in the figure below.

k)

Money

RMI RM5  RMID RM20
How tall is the barfor “BM3”? Why?
o =2
20. . ="2X"12
The amount of RME is two fimes more than the amount of RM1
therefore the height of the bar for RMB is two times higher than the
height of the bar for RM1

yd l\

Fig. 7. Asample of student’s work on mathematics exercise sheets in evaluating

3.4  Students’ learning difficulties in creating

Creating involves the process of collecting information from various elements by
joining elements in a new meaning or offering alternative solutions. Creating empha-
sizes on students’ creative behavior and actions, with main stress on the formulation of
new structures or patterns. Solving and creating a Data Handling mathematical problem
focusses on students’ creative behavior and actions. It is a time taking task. The students
needed to collect data from various elements, devise a procedure to record the data,
organise and interpret data as well as create a graph. Thus, by the time they collected
and recorded the data they were already bored and were unable to organise and interpret
the data. As a result, they lost concentration to study the similar question again. Stu-
dents would misunderstand the problem in Data Handling and made careless mistakes.

T4 : “Students always makes mistakes due to carelessness to create a graph.”

S13: “It involves a lot of steps to create graph. It is easily for me to make mistakes.
I do not have time to check my answers.”
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Figure 8 shows a sample of student’s work on mathematics exercise sheets in creat-
ing. The student spent a lot of time to create the graph and thus he did not have enough
time to check his work. As a result, he gave incorrect answer. The graph created by the
student was a histogram, not a vertical bar statistic graph as it did not have gaps. Be-
sides, the scale used for the pocket money per week was wrong as well as the calcula-
tion of pocket money per week for Jian Hong and Xiao Hui were also incorrect.

The pocket money of a group of students per week
[ Student [ MeiHo | Saha | Kelly [ WeiMin [ §ifi [ JiaMin |
Pocket moneyper week | RMIO | RMIS | RMIO [ RMWMS | RME | RMID |

’
“@ ik, If you add Jian Hong and Xiao Hui, the new mean of this set of data is
~,.- BMI10.50. Their pocket money is equal to sach other per week.

According to the new data, draw a vertical bar statistic graph.

= ]
[

et [
B |
J |
A

: . oW
MeiHs Saha Kelly WeiMin 35 JiaMin JianHang Xigg Hui

Fig. 8. A sample of student’s work on mathematics exercise sheets in creating

Besides, the results indicated that many primary school students had difficulties in
giving attention in class. Students’ had short concentration span when they were asked
to perform a particular task. Therefore, they were not able to solve the problem on Data
Handling. Excerpts for interview with a student and a teacher are listed below:

T3 : “Students showed uninterested face when asked to create graph. Many students
did not complete Data Handling questions involving creating graphs.”

S14:“It is boring to create a graph. It involves a lot of procedures and it is time con-
suming.”

Concentration is more than giving attention [38]. It is the ability to meaningfully
focus on a certain task in certain duration of time with the force of intrinsic motivation.
Therefore, most of the students felt frustrated and did not complete the whole process
of solving Data Handling problems. Table 1 shows the summary of findings from the
interview and document analysis on students’ learning difficulties at each level of the
HOTS cognitive domain in Data Handling.

52 http://www.i-jim.org



Paper—Using Digital Smart Board to Overcome Higher Order Thinking Skills Learning Difficulties ...

Table 1. Findings from the interview and document analysis on students’ learning difficulties
at each level of the HOTS cognitive domain in Data Handling

HOTS Cognitive

H Students’ Learning Difficulties
Domain

o Confused with the question.

e Did not know what concept to use and how to answer the questions.
Had difficulties understanding the needs of the questions. They spent a lot of time to
understand the problem.

e Failed to collect and record data.

e Could not construct graphs from the data given.

Applying

e Often make errors while dealing with the facts in the question.
Did not know which fact to use first, unsure how to make connection, which fact and
formula to use.

o Confused on the way to solve the problems.

Analysing

Presented the data in a wrong method.

Evaluati
valuatng Failed to present and defend their works systematically.

e Could not concentrate and uninterested in making table or graph.
Lack of time to solve the questions and create table or graph.
o Always make mistakes due to carelessness when making tables or graphs.

Creating

4 Studies on smart board

Smart board is more than a screen, a projector, or a computer [22]. It combines all
the functions of computer, whiteboard, and projector into a particular system [13].
Smart board can be used to carry out lessons in visual, auditory, and tactile learning [3].
The use of smart boards in the school makes students feel much more relax and happy
in learning mathematics as it sounds more interesting and fun. Students’ interest could
be increase and learning could be facilitate with smart board as a learning tool [4].
Students who learn mathematics using smart board have advanced creativity levels,
because smart board facilitates the mathematical learning process [28]. Students also
could remember and understand mathematical information better with the help of visual
representation on the smart board. Students’ mathematics academic archievement
improved simultaneously their attitude towards mathematics turned to be more positive.
Besides, students’ motivation to learn increased with the use of software and media for
instance cartoon characters on smart board [5]. In mathematics class, smart board sup-
ports students to contribute more in student group discussions, supports them to express
their ideas better, allows them to stay on task better and to be more creative [20]. Rather
than just getting information in a lecture format, students are actively involved in build-
ing their own knowledge [34]. Student’s conceptual knowledge gain deeper and can
apply that useful information in novel situations. When student build their own
knowledge, they are mastering more advanced thinking skills. Students’ understanding
of present topics is developed to support practical thinking and critical thinking skills
[31]. Knowledge gained through higher order thinking processes is easily transferable;
student with deep conceptual understanding of an idea are more likely to be able to
apply that knowledge to resolve novel problems. Reference [17] proposes that the
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integration of the practice of students’ skills with the interactivity of smart board stim-
ulates students’ HOTS. By integrating the use of smart board, student models, shares
and demonstrates what they have learned, thus, play the role of an instructor. Smart
board does not only foster an environment which lets every student to go beyond the
surface and dig deeper into a concept but also foster HOTS and differentiated learning.
The development of smart board offers various chances for innovative teaching through
the use of computer resources and effective approaches to support the teaching learning
process and individualized learning [9]. Therefore, with the use of smart board, the
level of potential HOTS development among students can be discovered and achieved.

4.1 The use of smart board to overcome students’ learning difficulties in
applying

In applying, students need to carry out or use a procedure in a given situation [1].
When the concept of period is fixed, students remember 10% of what they read, 20%
of what they hear, 30% of what they see, 50% of both what they see and hear, 70% of
what they say, and 90% of both what they say and do [6]. Hence, the rate of recall is
increased when many senses are used in an educational activity, the more the event of
learning is permanent. It is significant to form the classroom base on the process of
teaching by living and doing so that the students could remember what they had learned
in school. Smart board performances as a multimodal portal, gives teachers the potential
to use moving or still images and sound to deliver the lesson. The use of audio and
video, manipulating and writing text, hiding and revealing, handwriting recognition,
retrieving, saving, capturing and manipulating web content, printing notes, shading,
animation, and coloring using smart board make classroom lessons fun and visual.
Smart board can address the needs of students who find text difficult as the only mode
of communication [36]. Smart board can make the lesson enjoyable and ultimately
achieve permanent learning [2]. In addition, smart board assists students to understand
the needs of the question and feel that they own their learning process. They will un-
derstand that their body has a way of learning and their fingers are useful for writing.
Smart board helps them discover their own world. It makes it possible to use pictures
and words simultaneously. The ability to include visual references is excellent for stu-
dents in communicating effectively. Moreover, smart board can be updated quickly and
easily. Research, real time internet sites, and informational text can be easily incorpo-
rated and retrieved during lessons [37]. It helps student to apply appropriate solution to
a familiar or an unfamiliar task. Smart board is seen as an important piece of the class-
room of the future [27]. Subsequently, teachers should prepare proper learning envi-
ronments and involve students in interactive learning using smart board as it can help
them to get ready for their future.

4.2 The use of smart board to overcome students’ learning difficulties in
analysing

In analysing, students need to break materials into constituent parts and determine
how the parts relate to one another and to an overall structure or purpose [1]. Students
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often make errors while dealing with the facts in the questions. With the help of smart
board, common misconceptions or error done by students can be immediately recog-
nized and undoing to correct them as the usage of smart board is ensured by different
software installed in the computer. Smart board shows information that can be manip-
ulated and displayed with boundless capabilities. It helps students to differentiate im-
portant from unimportant parts or relevant from irrelevant parts of existing materials,
define in what way the elements fit or function within a structure and conclude whether
a point of view is bias, valuable, or any intention underlying existing materials. Besides,
smart board assists instructors in schooling with more focus and explaining subjects
[41]. Smart board speaks to the multiple senses of sight, sound and touch which helps
reinforce topics, create a compelling focal point in the classroom as well as provide
extra context for lessons and discussions. Teachers can use smart board to bring up
diagrams or images during a lesson and thus offer extra reference materials. In the
meantime, students can see strong patterns of their data using smart board and this can
help them to make strong claims about their inquiry [15].

4.3 The use of smart board to overcome students’ learning difficulties in
evaluating

In evaluating, students need to make judgment based on criteria and standards. Stu-
dents need to detect inconsistencies or fallacies within a process or product; determine
whether a product has external consistency; detect the appropriateness of a procedure
for a given problem [ 1]. Brainstorming and discussion help students to develop creative
solutions and thoughts to a problem. Brainstorming in the classroom can be enjoyable
with smart board. Instead of putting the text or ideas together, students can also put
various images, diagrams or videos together during their discussion. Smart board can
maximize collaboration and facilitate clear communication during students’ discussion.
By manipulating information on a smart board to answer questions, several students
with behavioral and mental challenges who struggle with expressive communication in
the class will be given different opportunities for sharing their knowledge. Some teach-
ers use smart board to view videos which represent social circumstances. Smart board
offers students with the opportunity to view and analyse social interactions in order to
learn and practice suitable answers or judgments. Reference [7] demanded that the ad-
vantage of smart board is that teacher in school can save comment and explanation on
the smart board, consequently record the lesson for future use by student who absent
due to sickness or nonattendance.

4.4 The use of smart board to overcome students’ learning difficulties in
creating

In creating, students need to put elements together to form coherent or functional
whole and reorganise elements into a new pattern or structure [1]. Students need to
come up with alternative hypotheses based on criteria, devise a procedure for accom-
plishing some tasks or invent a product. Creating a table or graph by drawing is time
consuming; students may make mistakes due to carelessness when making table or
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graph. The main contribution of smart board is that students have the ranges on several
topics, to develop their own knowledge, increase the efficiency of learning at any places
and contribute to it, contribute to understanding the material, organisng information,
self-efficacy in carrying out assignments in a friendly environment, as well as to the
representation of products that generate a sense of success, pleasure, and contribute to
a more creative and higher standard learning product [8]. Smart board also allows un-
derstanding of various topics more quickly and easily, avoiding time consumption be-
cause smart board could makes the drawing and writing more comprehensible. It
enables the use of various kinds of visuals in computer environment as teaching and
learning tools, and make the topics much more easier, more fun and interesting to
student as compared to traditional teaching methods. All forms of media such as maps,
graphs, videos, photographs, illustrations and games can be used on the smart board,
making it incredibly dynamic in nature. This expands the range of content that students
can use for presenting information. For students of the digital age, whose lives outside
the classrooms are inundated with technology, having smart boards in classrooms pro-
vide continuity with their real lives experiences. Their need for instant answers and
desire for stimulating, media-rich environment can be satisfied in the colorful displays,
huge, touch control and sound capabilities that most smart board provides. As a venue
for content, the smart board allows digital learners the immediacy they desire and the
ability to find, synthesize, create, share, organise and play with information in exciting
and novel ways.

5 Conclusion

To put in a nutshell, evidence from interview sessions with the teachers and students
as well as document analysis of the students’ mathematics exercise sheets showed that
primary school students faced various difficulties at each level of HOTS while learning
Data Handling as majority of the teachers only used “chalk and talk" method in class,
used one way communication, practiced teacher centered learning and did not organise
discussion among students. Data Handling is an important topic as it lets students to
make sense of information, to detect trends and patterns as well as to forecast and plan
for the future [16]. It should be mastered by every student when they are in primary
schools. However, the “chalk and talk" method led to limited student thinking since
students were just passive listeners. As students are active learners, teachers in schools
should provide opportunities for students to think critically about Mathematical content
through a range of activities. This method will help to prepare them for the challenges
in their daily lives. Smart boards are recognised to have a positive influence on students’
achievement and attitude. A study showed that it facilitated students to visualise math-
ematics, verify conjectures, involve in active learning strategies, insist positive atti-
tudes, and build confidence in their ability to do mathematics [19][42]. Thus the use of
smart board creates rich interaction among students, under relatively unsupervised con-
ditions. In conclusion, learning strategies, methods or programs which are meaningful
and interesting such as using smart board should be integrated into students’ learning
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in order to enhance HOTS in Data Handling among primary school students in Malay-
sia.
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