ISSN 1948-5476

\\ Macrothi“k Inter national Journal of Education
A Institute ™ 2014, Vol. 6, No. 4

The Effect of Using Smart Board on Mathematics

Achievement and Retention of Seventh Grade Students

Khamis Mousa Nejem"" & Wafa Muhanna'

'Department of Curricula and Instruction, Faculty of Educational Sciences, Al al-Bayt
University, Jordan

*Corresponding author: Department of Curricula and Instruction, Faculty of Educational
Sciences, Al al-Bayt University, Jordan. E-mail: khnejem@yahoo.com

Received: April 2, 2014 Accepted: May 12,2014 Published: December 9, 2014
doi:10.5296/ije.v6i4.6753 URL: http://dx.doi.org/10.5296/ije.v6i4.6753

Abstract

The purpose of the study is to investigate the effect of using smart board on mathematics
achievement and retention of seventh grade students. To achieve this purpose a study sample
of (103) students was selected from the seventh grade. This sample was divided into two
groups. One group was randomly chosen to be the experimental group that studied
mathematics using smart board; the other was the control group that studied mathematics
using traditional method and board. The instrument of the study was an achievement test
which was used to measure mathematics achievement and retention of the students. Data
analysis procedures using T-test for independent samples revealed a positive effect of using
smart board on students’ achievement and retention in mathematics.
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1. Introduction

Technology has become an essential tool for doing mathematics in today’s world. It can be
used in a variety of ways to improve and enhance the learning of mathematics. As NCTM
(2000) highlights in its standards, technology can facilitate mathematical problem solving,
communication, reasoning, and proof, moreover, technology can provide students with
opportunities to explore different representations of mathematical ideas and support them in
making connections both within and outside of mathematics (Niess,2006). The research
literature provides supporting evidence that the use of technology has enabled students to
visualize mathematics, engage in active learning strategies, verify conjectures, have positive
attitudes, and build confidence in their ability to do mathematics (Kersaint, 2007).

This call to integrate technology into mathematics education challenges not only school
mathematics, but also preservice and in-service mathematics education of teachers.
Mathematics teacher educators are challenged with the task of preparing teachers who can
utilize technology as an essential tool in developing a deep understanding of mathematics for
themselves and for their students. Recent trends in teacher education have emphasized the
importance of learning with technology rather than learning about technology (L1, 2003).

Teacher preparation programs need to focus on strengthening the preservice teachers’
knowledge of how to incorporate technology to facilitate student learning of mathematics
through experiences that (Niess, 2006):

- Allow teacher candidates to explore and learn mathematics using technology in ways that
build confidence and understanding of the technology and mathematics.

- Model appropriate uses of a variety of established and new applications of technology as
tools to develop a deep understanding of mathematics in varied contexts.

- Help teacher candidates make informed decisions about appropriate and effective uses of
technology in the teaching and learning of mathematics.

- Provide opportunities for teacher candidates to develop and practice teaching lessons that
take advantage of the ability of technology to enrich and enhance the learning of
mathematics.

One of the new technological advancements that is widely used in the classroom nowadays is
a smart board to increase a student’s knowledge and motivation (Rakes et al., 2006; Siemens
and Matheos, 2010; Knezek et al., 2006). The technological capabilities of the smart board
and its attendant software are highly compelling to students, effectively drawing them into
the content of the lesson. Investment of financial and human resources in smart board
technology is seen as warranted in part because it promises to make learning more engaging
for students, especially in technical subjects (e.g., mathematics) in which teachers sometimes
struggle in their efforts to help students engage and achieve (Torff & Tirotta, 2010).

Interactive smart boards have gained a reputation in the educational system from the first
grade to the university stage (Bell, 2002; Oigara, 2010). Cognitive research has shown that
learning is most effective when four fundamental characteristics are present: active
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engagement, participation in groups, frequent interaction and feedback, and connection to
real-world contexts (Roschelle et al., 2000). Research in educational technology has shown
that combining smart boards with computer use increases the interactive atmosphere in the
classroom (Carbonara, 2005; Oigara & Keengwe, 2011). The interactive quality of a smart
board lends itself to a degree of student participation not offered by other presentation
methods. Certain factors play a major role in how smart boards are used in education and
are sometimes called “contextual factors”. The most common contextual factors include
school culture, teacher training, time to practice and prepare materials, teacher confidence,
and technical support (Digregorio & Sobel-Lojeski, 2010).

The smart board is made up of a computer, smart board software, an interactive whiteboard,
and a projector. The smart board interactive whiteboard system is made up of a computer
with the smart board software, a projector and the smart board interactive whiteboard itself.
“With a touch of a finger, students can control applications; navigate the Internet; and write,
change, move around, and save content” (Sani, 2007). The entire premise of this technology
is built upon active engagement. Touch-sensitive screens are mounted on the wall of the
classroom and a projector shows information that can be manipulated and displayed with
unlimited capabilities. The advantage of smart board technology is its design for use in a
spacious work area with group interaction. The enlarged visuals are easily seen due to the
size of the interactive whiteboard. Participants become both visually and physically engaged
as they connect with electric content and multimedia in a collaborative learning environment
(Smart Technologies, 2004).

Applications of the smart board are dependent on the software that is installed and used on
the computer connected to the smart board. Some of the many applications available include
hiding and revealing, writing and manipulating text, handwriting recognition, saving,
retrieving, and printing notes, capturing and manipulating web content, shading, coloring, and
animation. In addition, more recent smart board software allows the teacher to connect over
the Internet to a library of subject specific flash content like a virtual calculator, virtual frog
dissector, interactive maps, and more. Many libraries are located at the smart board
manufacturer’s website, so that content can be added on a regular basis, giving teachers more
options (Digregorio & Sobel-Lojeski, 2010).

Using special pens, students and/or teachers write directly on the screen. They can
manipulate text and images, view websites, cut and paste research information, view video
clips, formulate graphs and charts, and design vivid and creative presentations. Students
combine their cognitive and physical abilities to interact with smart board technology. The
interactive nature of the technology and the state-of-the art software enable students to
generate activities that are engaging, useful, and enlightening. Informational text, research,
and real-time Internet sites can be easily incorporated and accessed during the lesson
(Starkman, 2006).

Additional interactive features include the conversion of handwritten text to typewritten text,
drag and drop boxes, the opportunity to highlight specific words, and the option of
diagramming/scaffolding information. Teachers can download lesson plans, adjust them to
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the specific needs of the students, and save them for future use. When learning with a smart
board, students are engaged and listening instead of taking notes. Taking notes is distracting
and does not allow the students to learn to their full potential. While the lesson is going on,
the students are engaged in learning and teachers are able to send the notes to the students at a
later time so that they can review on their own. This is an example of technology being put to
good use and reaching students at different levels of learning.

Research on the use of interactive smart boards in education has expanded in the last decade
as the emphasis in education spending and curriculum planning has extended to specifically
recognize the importance of skills in information and communication technology (Hall &
Higgins, 2005; Manitoba Education & Training, 1998). The research has included specific
examination of implementation at the broadest level in terms of the type of equipment that
may offer the greatest benefit for enhancing education to specific examination of the use of
interactive whiteboard technology for the teaching of specific topics (Rudd, 2007;Shenton &
Pagett, 2007).

Furthermore, research has included examination of the specific perceptions of students and
teachers regarding the use of smart boards within the classroom. Research has consistently
shown that students and teachers alike perceive that this technology offers considerable
benefits to enhance students’ attention to the task at hand and may even improve their ability
to learn the material (Hall et al., 2005; Miller & Glover, 2002; Reimer & Moyer, 2005). In
contrast, the use of this technology offers benefits for teachers with respect to professionalism
of the presentations they develop, the efficiency with which they can deliver a lesson, and
diversity in terms of the manner in which they present curriculum content (Rudd, 2007).

Broader discussions of the use of smart boards in the classroom have examined whether the
presence of technology contributes to a more dynamic classroom environment or whether it
creates conditions that place the teacher (using the board) as the focal point of the learning
context rather than promoting interaction within the classroom between students and the
teacher and students (Rudd, 2007). In fact, Shenton and Pagett (2007) reported that some
teachers who used the interactive whiteboards were most concerned about creating
interactivity between the students and the board itself rather than between members of the
classroom. The question is whether, as teachers are integrating the technology into the
classroom, they are using it in a way that enhances the dynamic nature of instruction or
disrupting it. Is there evidence that teachers use smart boards, as Burden (2002) suggests, in a
way that creates conditions for learners to be passive or in a way that adds value to the
learning process? In his study, he examined the experiences of nine grade 6 teachers as they
developed their skills in the use of an interactive whiteboard in their classrooms, particularly
for teaching science. He was particularly interested how they perceived the potential use of
the board and how they implemented it in their classroom instruction.

The results of studies indicated that the use of smart boards has a positive effect on student
engagement, and both students and teachers have generally positive attitudes toward the use
of smart boards in teaching process and they are both aware of the potential uses of this
technology (Gregory, 2010;Aytac,2013; Digregorio and Sobel-Lojeski, 2010).
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Torff and Tirotta (2010) conducted study to determine the extent to which use of interactive
whiteboard technology (IWB) was associated with upper elementary students’ self-reported
level of motivation in mathematics. The study’s participants included 773 students (241
students in 4th grade, 260 in 5th grade, and 232 in 6th grade). There were 32 participating
teachers: 19 who indicated they were IWB users (the treatment group) and 13 who indicated
that they were not extensive users of the IWB (the control group). The treatment group
included 458 students and the control group had 315 students. The results of the study
revealed that the students in the treatment group reported higher levels of motivation relative
to control students. Students with teachers who were more supportive of IWB technology
reported higher motivation levels (compared to students of teachers who were less
supportive).

Wall et al. (2005) conducted survey research in which 80 students filled out templates with
questions that asked them what they thought of the IWB and what they were likely to share
with others about this technology. A total of 1568 responses were analyzed; 883 of the
statements were judged to be positive, 494 statements were scored as neutral, and 191 were
judged to be negative. Positive statements were then broken down into subcategories, with
““motivation” and ‘‘fun” each noted in over 120 responses. The researchers concluded that
students deemed the IWB to be motivational and fun, especially when students were able to
see their work projected on the IWB screen.

The study of Aytac (2013) investigated the students’ viewpoints and the problems they face
during the use of Interactive Whiteboard (IWB). This research has been applied on 202
students in primary school and high school in Ankara. In this study, the quantitative data
were collected through “IWB Survey Questions” (Student Views). To identify any significant
differences in terms of gender and duration of using IWB for students’ views, t-test and
one-way ANOVA were used. No significant differences were found in terms of gender.
There is a clear difference between primary school and high school students’ views about the
use of IWB. During this study it was observed that students generally had a positive attitude
towards the use of IWB. Students identified teachers’ inefficiency to use IWB, technical
problems, insufficiency of e-materials and their wonders about the radiation and eye health as
problems.

2. Problem of the study

One of the new technological advancements that is widely used in the classroom nowadays is
a smart board. The current study tried to investigate the effect of using smart board in
teaching mathematics on mathematics achievement and retention of seventh grade students.

3. Questions of the study

1. What is the effect of using smart board on mathematics achievement of seventh grade
students?
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2. What is the effect of using smart board on mathematics retention of seventh grade
students?

4. Hypotheses of the study

1. There is no statistical significant difference (o = 0.05) in mathematics achievement test
between the experimental group that studied mathematics using smart board, and the control
group that studied mathematics using traditional method and board.

2. There is no statistical significant difference (a = 0.05) in mathematics retention test
between the experimental group that studied mathematics using smart board, and the control
group that studied mathematics using traditional method and board.

5. Termsof the study
5.1 Smart board

Hardware and software programs are combined by the smart board to create an interactive
whiteboard that allows presenters to display and manipulate information on the board for the
audience to view. The board operates by touch or by pens that are provided with the board.
The smart board was used in teaching the geometry unit from the seventh grade mathematics
textbook.

5.2 Mathematics achievement

The total marks obtained by the student in mathematics achievement test directly after
finishing the experiment.

5.3 Mathematics retention

The total marks obtained by the student in mathematics achievement test after four weeks
from finishing the experiment.

6. The study limitations

The mathematics achievement and retention of the students were measured through an
achievement test prepared by the researchers, so the results are connected to the test questions
from its validity and suitability to the subject.

7. Method and procedures
7.1 The study population

The population of the study included all of the seventh grade students in the governmental
male schools of Education Directorate in the first Amman region in Amman city in Jordan,
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who are attending the schools in the second semester of the scholastic year 2012/2013, their
number is (3941) students.

7.2 The study sample

The study sample consisted of (103) seventh grade students. This sample was divided into
two groups. One group was randomly chosen to be the experimental group (consisted of 52
students) that studied mathematics using smart board, the other was the control group
(consisted of 51 students) that studied mathematics using traditional method and board.

7.3 Instrument of the study

The instrument of the study was an achievement test which was used to measure mathematics
achievement and retention of the students in the geometry unit from the seventh grade
mathematics textbook. This test was prepared by the researchers themselves, it consisted of
essay and subjective questions.

To ensure the test validity, the questions of the test were presented to several experts
specialist in mathematics curricula and educational psychology from the professors in the
Jordanian universities. The necessary changes were done according to the suggestions and the
remarks of the judges, so the final form of the test has done. The total mark of the test was
(30).

To ensure the test reliability, the researchers applied it to a pilot sample of (41) students
excluded of the study sample with a two-week period between the first and second time it
was applied. The reliability of the test was calculated using correlation coefficient and it was
found (0.82) which is suitable for conducting such a study.

7.4 Procedures of the study
The study has been accomplished in the following steps:

- After choosing the study sample, the teacher was trained to do the procedures in using the
smart board in teaching mathematics, and testing these procedures on a pilot sample to solve
problems that might show during the execution.

- Before executing the experiment, the achievement pre-test was applied to both the control
group and the experimental group and that is to check the equivalence of the two groups in
the mathematics achievement before executing the experiment.

- The study was executed during the second semester of the scholastic year 2012/2013 were
the experimental group studied using smart board and the control group studied using the
traditional method and board.

- After two days from finishing the experiment, the achievement post-test was applied on
both groups to answer the first question of the study and testing its first hypothesis, and the
students were told the test date.

- After four weeks from finishing the experiment, the achievement test was applied on both
groups to answer the second question of the study and testing its second hypothesis, and
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without telling the students the test date.
7.5 Satistical analysis

To answer the questions of the study and testing its hypotheses, SPSS statistical program for
social sciences was used. The following statistical analyses were used: means, standard
deviations and T-test for independent samples.

8. Results
8.1 The results related to the achievement pre-test

Before executing the experiment, the achievement pre-test was applied to both the control
group and the experimental group and that is to check the equivalence of the two groups in
the mathematics achievement before executing the experiment. Means and standard
deviations were calculated, then T-test for independent samples was used, the following
results have been reached and illustrated in table 1.

Table 1. The results of T-test for independent samples to compare between the means of the
control and the experimental groups in the achievement pre-test

Grou Number M ean Std. Degreeof Value Statistical
P Deviation freedom of (T) significance

Control 51 5.18 1.64

Experimental 52 4.92 1.71 101 0.787 0413

Table 1 shows that there is no statistically significant difference between the means of the
control and the experimental groups in the achievement pre-test, where calculated (T) has no
statistical significance at the level of significance (o = 0.05). We conclude that the two groups
are equivalent in the mathematics achievement before executing the experiment.

8.2 The results related to the first question: What is the effect of using smart board on
mathematics achievement of seventh grade students?

To answer the first question of the study, the achievement post-test was applied to both the
control group and the experimental group. Means and standard deviations were calculated,
then T-test for independent samples was used, the following results have been reached and
illustrated in table 2.

Table 2. The results of T-test for independent samples to compare between the means of
the control and the experimental groups in the achievement post-test

sd. P9 vaue  satistica
Group Number  Mean Deviation ° of (T) significance
freedom g
Control 51 18.59 6.17
%
Experimental 52 22.78 5.42 101 3.663 0.000

* Of statistically significant at o < 0.05
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Table 2 shows that there is a statistically significant difference between the means of the
control and the experimental groups in the achievement post-test, where calculated (T) has
statistical significance at the level of significance (a0 < 0.05). This difference is in favor of the
experimental group that studied mathematics using smart board, where the mean of the
experimental group was (22.78), while the mean of the control group was (18.59). The
previous result shows that the first hypothesis of the study is rejected.

8.3 The results related to the second question: What is the effect of using smart board on
mathematics retention of seventh grade students?

To answer the second question of the study, the retention test was applied to both the control
group and the experimental group. Means and standard deviations were calculated, then
T-test for independent samples was used, the following results have been reached and
illustrated in table 3.

Table 3. The results of T-test for independent samples to compare between the means of the
control and the experimental groups in the retention test

sd. P vaue  satistical
Group Number  Mean Deviation ° of (T) significance
freedom g
Control 51 16.03 6.95

101 2.892 0.001 *
Experimental 52 19.84 6.41

* Of statistically significant at o < 0.05

Table 3 shows that there is a statistically significant difference between the means of the
control and the experimental groups in the retention test, where calculated (T) has statistical
significance at the level of significance (o < 0.05). This difference is in favor of the
experimental group that studied mathematics using smart board, where the mean of the
experimental group was (19.84), while the mean of the control group was (16.03). The
previous result shows that the second hypothesis of the study is rejected.

9. Discussion

The results of the study revealed a positive effect of using smart board on students'
achievement and retention in mathematics. The researchers found that this might be due to
the following reasons:

- Mathematics teachers are able to do many things on the smart board to make learning
mathematics more interesting such as making slides show, using internet, draw pictures and
executing mathematical games.

- Students feel comfortable using a smart board and they are listing, hearing and are
engaged during a lesson using a smart board, and using smart board helps students to be more

115 www.macrothink.org/ije



ISSN 1948-5476

\ Macrothi“k Inter national Journal of Education
A Institute ™ 2014, Vol. 6, No. 4

fun and motivating in mathematics lesson.

- Visual representation on the smart board helps students to understand and remember
mathematical information.

- Using smart board in teaching mathematics helps students to participate more in class
discussions, enables them to stay on task better, helps them to express their thoughts better,
and enables them to be more creative.

10. Recommendations
In light of the study results, the following recommendations are proposed:

- Encouraging the educational administration to provide all governmental schools with smart
boards, and provide the teachers with the needed training to use the smart board in the
classroom.

- Doing more researches to reveal the effect of using smart board on other variables other
than mathematics achievement and retention such as: the ability of solving mathematical
problem, mathematical thinking and attitudes toward mathematics.

- Doing more researches to reveal the effect of using smart board in teaching other subjects
other than mathematics and for different grades.

- Doing more researches on the achievement and retention in mathematics such as:
developing teaching methods and assessment techniques to enhance the students'
achievement and retention in mathematics.
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