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Abstract—This study aims to investigate the effect of slow-motion videos
use on the 8th graders' achievement in geometry and identify the students' views
about the slow-motion. The study was carried out in a quasi-experimental envi-
ronment on 74 eighth graders of two different classes. One of the classes was
designated as the experimental group (n=38). The other class (n=36) were desig-
nated as the control group, the results showed that the achievement level of the
students who attended the geometry lessons using the slow-motion mode was
higher than those who attended the traditional method lessons. Furthermore, the
results showed that the experimental group students found that learning through
slow-motion was information, easily understandable, beneficial, instructive,
stimulating, enjoyable, very creative.

Keywords—Bruner Model, Geometry, Lesh Model, Mathematical Achieve-
ment, Slow-motion

1 Introduction

Slow-mation animation videos (SMV) are a new teaching method, developed over
the last decade in the classes of science teaching in Wollongong University (Hoban,
2009, 2005; Hoban and Nielsen, 2011). Animations are among the most used technol-
ogies in teaching, and most affecting and attractive of the children's attention, and thus
could be invested in their teaching (Hoban, Ferry, Knoza & Vialle, 2007, McKnight,
Hoban & Nielsen, 2011).

Therefore, this study is seeking to develop the geometry and measurement unit of
the eighth basic grade, based on the slow-motion animation technology. The study de-
pends on its theoretical framework on Bruner's model (1966), and on the model of Lesh,
Cramer, Doerr, Post & Zawojewski (2003) for the intellectual representations. It also
relies on the cognition model of the technological, pedagogical content knowledge
framework (T-Pack).

Bruner argues that good knowledge focuses on understanding rather than perfor-
mance. This means that it is not sufficient to obtain knowledge (with the concepts, facts
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and principles it includes) the way it is represented, but it should be organized so that
the individual could expand and deepen his/her knowledge, and transmit what he/she
learned to other life situations (Takaya, 2008).

In this concern, Bruner sees that the teacher's role is to translate what could be taught
into a form that suits the learner's intellectual level, so that he/she will absorb it (Bruner,
1966). Bruner places great attention to the active aspect of learning, where the learner
is able to interpret his/her procedures and thinking ways, relying on his/her own learn-
ing style. He is also interested in how to represent the concepts the learner attempts to
acquire through practice, in order to develop his/her ability to process the information
he/she obtains.

In a related context, Lesh highlights the role played by the external representations
(all the items presented to the learner, such as pictures, drawings, paintings, tables,
models, and symbols to learn a certain concept), and the internal representations (intel-
lectual images the learner builds about the math concepts and ideas), to enhance the
acquisition and understanding of mathematical concepts (Chahine, 2011; Lesh, Cramer,
Doerr, Post & Zawojewski, 2003).

The technological, pedagogical content knowledge framework (T-Pack) refers to
knowledge in three main domains (content knowledge, technological knowledge, and
pedagogical knowledge). It is a framework to understand and describe types of
knowledge the teachers need to provide an active pedagogy in a technology enhanced
learning environment. This model aims at explaining the efficiencies the teachers need
to enable them to integrate technology into teaching (Doering, Valestianos, Scharber &
Miller, 2009, Niess et al., 2009; Harris & Hofer, 2011).

Slow-mation animations, in their content, seek to employ this model to contribute to
the increase of the students' participation and their understanding of the content (Keast,
Cooper, Berry, Loughran & Hoban, 2010; Paige, Bentley & Dobson, 2016). They use
technology to represent and explain certain content through suitable drawings and pic-
tures to conceptualize the ideas and explain the content, including its knowledge and
concepts in an organized matter, which attracts the students and trigger them to unleash
the imagination (Hoban, 2007; Hoban & Nielsen, 2014). This technology is further in-
terested in linking the previous knowledge with the context of daily life (Hoban & Niel-
sen, 2014).

Gambari, Falode & Adegberro, (2014) conducted a study to verify the effectiveness
of the computerized animations on the students' achievement in mathematics and re-
taining what they learnt at the long run. The results showed that the performance of the
students who studied using the computerized animations was better than their peers
who studied the same topic through the traditional way. Kaplan & Ozturk (2015) carried
out a study to identify the effect of the educational animations on the 6" graders'
achievement in the division and primary numbers subjects. The results showed that
those who studied using the animations outperformed the others who did not use them
in studying these subjects.

In a related issue, Chu (2012) used animations in his teaching, and the results pro-
duced three perspectives. First, animations provided a positive classroom environment,
and the students' performance was better in the tasks and activities they carried out.
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Second, it created a new teaching method in which there is a type of effective partici-
pation, followed by a discussion with the other students. Third, it assisted in utilizing
the class time more efficiently, and made the student more focusing during the course
of the class.

The study of Akhas, Burut & Yulsel (2011) aimed at verifying the effect of anima-
tions and different computer activities on the students' achievement in the patterns. Ac-
cording to the study results, there was an increase in the students' academic perfor-
mance, who studied using animations and computer activities about the patterns.

The current study emphasizes the use of slow-motion animations in math teaching,
especially the geometry subjects. In spite of the importance of geometry, yet it is the
most difficult math subject for the students. Many studies pointed out that students of
different educational stages suffer from or are weak in geometry learning. This may be
attributed to many reasons related to the general weakness in possessing fundamental
math requirements, such as the difficulty of the geometry subjects in the textbook; poor
abilities of the teacher in teaching it; lack of the student's basic concepts in geometry;
student's inability to link geometry with the daily life; and use of traditional methods,
instead of the modern methods that make geometry teaching-learning more interesting
(Berch & Mazzocco, 2007, Tambychik & Meerah, 2010).

Accordingly, this study represents an attempt to use modern teaching modes to im-
prove the students' level in mathematics, in general, and geometry in particular. Fur-
thermore, the study aims to answer the following two questions:

1. What is the effect of slow-motion animation use on the 8™ graders' achievement in
the geometry subject?

2. What are the students' perspectives about the use of animations in geometry teach-
ing?

The significance of this study is in that it contributes to the utilization of an
aspect widely loved by the children, which does not need more enhancements to
use, namely, the passion and attachment of these children to the mobile devices,
and using them as a means to keep abreast to the scientific development (Ekici,
Cakmak & Ekici, 2014). Therefore, this study employed the slow-motion anima-
tions technique as a technological means to teach the different geometry subjects.

2 Method

When we want to analyze the effects of the educational materials or teaching meth-
ods in different schools, semesters, and classes, it will be easier to employ the quasi-
experimental research design. In this type of research design, the academic semesters
are not organized based on a certain purpose; rather, they are taken in the research area
as are, in their particular conditions. This is a beneficial and practical way when the
sample selection is not made based on the equality of the groups (McMillan & Schu-
macher, 2006). Hence, this research was conducted in a quasi-experimental structure,
unequal groups, and applied the pre-posttests.
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2.1 Population

This research was conducted with the participation of 74 students of two different
8™ grades of a school located at the downtown of Zarga City, during the second semes-
ter of the academic year 2018/2019. One of the two classes was assigned to be the
experimental group and to use the slow-motion animation method (n=38). The other
class was considered a control group, where the traditional teaching was dominant,
which focuses on the teacher (n=36). The research was carried out in two different clas-
ses, with the same physical facilities and environmental conditions, over a three-week
period (5 hours per week).

2.2 Instruments

The researcher measured the dependent variables, which are the academic achieve-
ment, and the students’ views on teaching (animation technique). Meanwhile, the teach-
ing methods were the independent variables (teaching through the animation tech-
niques, and traditional teaching).

To achieve the study purposes and answer its questions, the researcher constructed
the following instruments:

1) Assignments and activities were developed and constructed based on the slow-mo-
tion animation technology so that the concepts and theories the geometry unit pre-
sents in the form of a slow-motion video and explanatory audio recording, are rep-
resented. (The film includes an audio recording to explain the teaching content dur-
ing the film show. A part of the film was presented, then it was stopped, followed by
an explanation or brief clarification of what was watched. Then the film is run till
the end, with parts of it are sometimes replayed, once there is any ambiguity or lack
of understanding. Sometimes, the film is stopped to posit questions to the students).

e These developed assignments and activities, based on the slow-motion anima-
tions, were presented to a group of long experienced and distinguished math
teachers in different schools, to review according to the set educational objec-
tives.

e The amendments they proposed were simple, such as the inclusion of other
concepts in the film that were not mentioned, time and speed of the show, too
slow or too fast, giving priority of an idea over another during the film show,
and clarity of the sound and picture.

e The researcher further presented the assignments and activities to another ex-
pertise group in information technology to check them in terms of quality and
technological aspects. Their comments and amendments were carried out as
per their views to make the films clearer and of better quality.

¢ In the animation group, the unit subjects were taught using animation tech-
niques. The first five minutes of the lesson were used to ask the students ques-
tions, to probe their prior knowledge about the subject. Then the lesson is
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taught through the slow-motion techniques, where the animations were pre-
sented through the mobile devices and data-show device over equal periods (5
minutes each) (Fleer & Hoban, 2012; Turan, 2013).

e Following the show, questions related to the subject were posited over 15
minutes. Parts of the fully un-understood subjects were defined according to
the answers, which were clarified anew using the animations. (See for instance,
the links): https://youtu.be/u7kre9Z-Znk, https://youtu.be/kHVHN1R0oGql

2) Achievement test that aims to measure the 8th graders' achievement in the stere-
ograph's unit, which was constructed based on the table of specifications. The test
consisted of (36) items of the multiple-choice type, with one grade for each item. It
was built according to the following procedures:

o Analysis of the stereographs unit content by phrasing the educational objec-
tives of every lesson of the unit, which included seven lessons as follows: Net-
works, Size and surface area of the triangular prism, Size and surface area of
the cylinder, Size and surface area of the cone, Size and surface area of the
pyramid, Size and surface area of the ball, and Variation coefficient.

e The objectives were categorized into three levels: knowledge, application, and
inference.

e The test items were written so that they include the objectives they were set
for.

o The test validity was verified by presenting it to a pool of reviewers, who were
requested to provide their views and suggestions. The test items were amended
in the light of their comments. The test was applied to an exploratory sample
and the reviewers calculated the difficulty factors, which ranged between (0.30
— 0.77), as well as discrimination coefficients, which were between (0.28 —
0.79). The test reliability was also verified using the Cronbach Alpha coeffi-
cient, which was (0.85) that represents an educationally acceptable value.

e The test was applied before the experiment to assure the parity between the
experimental and control groups, and after the experiment to identify the stat-
ically significant differences between the two groups.

3) The views of the students were measured using the student opinion scale (SOS),
which Doymug, Simsek, and Bayrakecken (2004) used, and was applied to identify
the students' views about the teaching method using the animation techniques. Fi-
nally, the test reliability was verified by applying the Cronbach Alpha coefficient,
which amounted (0.88), an educationally acceptable value.

2.3 Group parity

To ensure the group parity, the researcher calculated the T-test value, which
amounted (0.54), and the statistical significance was (0.59), which imply the nonexist-
ence of differences between the two groups in the application of the achievement pre-
test. This result shows that the students of both the control and experimental groups
were similar in terms of achievement before applying the teaching methods.
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3 Results

1. What is the effect of slow-motion animation use on the 8th graders' achievement in
the geometry subject?

The mean and standard deviation of the students' scores in the posttest were calcu-
lated, and then an independent sample T-test was carried out. The mean of the experi-
mental groups was 32.27 and the standard deviation was 1.54, while the mean and
standard deviation of the control group were 21.19 and 1.41, respectively. On the other
hand, the T value was 20.63 and p=0.00, which indicates that there were differences
between the two groups in the achievement posttest. This result shows that the experi-
mental group students' achievement was better than the control group students. We fur-
ther found that the academic achievement levels of the students who attended the ge-
ometry lessons, based on the slow-motion animations (animation group), were higher
than those who attended lessons through the traditional method (control group), as
shown in Table (1).

Table 1. T-Test Results of the Posttest Achievement of the Independent Samples

Group M SD T-Value Sig.
Experimental 33.27 1.54 20.63 0.00
Control 26.19 141

2. What are the students' perspectives about the use of animations in geometry teach-
ing?

This test was given to the experimental group by the end of the study to identify their
views about the use of slow-motion animation technology. The percentages and means
of the scores of the students' responses are displayed in Table (2).

i. Was the use of the animation method during the lesson beneficial for you?
The students' responses are shown in Table (2).

Table 2. Views about the Use of Animation Technology in the Lesson

Score Response Percentage
5 Very well 65
4 Well 35
3 Satisfactory -
2 Not too well -
1 Poorly -

As illustrated in Table (2), the results show that the students adopted the use of slow-
motion animation. The data of the table shows that 100% of the students evaluate this
technology as "very good", and "good". The results further show that the scores mean
in this question was 4.60, which is higher than the midpoint (3), which, in turn, indicates
the positive views of the students about the slow-motion animation technology.
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ii. What is your opinion about learning through slow-motion animations? The
students' answers were as illustrated in Table (3). The figures of the table
show that the percentages of the students range between 91-99% as per the
point 4 and 5, respectively, and that the score mean of all the views was higher
than the midpoint (3).

Table 3. Statistical Values of the Views about Question 2 "Learning Through Animations"

Opinions Scores Opinions
1 2 3 4 5 X

No information - 2 6 10 82 4.77  |Information
Difficult - - 3 10 87 4.84  |Easy understandable
Not Beneficial - - 1 5 94 4.93 [Beneficial
/A poor instructive - - 7 13 80 4.73  |Instructive
Dull - 1 5 6 88 4.81 |Stimulating
Not enjoyable - - 5 18 77 4.72  |Enjoyable
Not creative - 2 10 18 70 456 |Very creative

X indicates score mean on a 5-point scale; other figure indicates percentage

The results obtained from Table (3) show that the students found learning through
slow-motion animation: beneficial, easily understandable, very creative, enjoyable,
stimulating, and instructive. However, the results of this question are in line with those
of Hoban and Nielsen, 2012; Dasdemir, Doymus, Simsek & Karacop, 2008. Therefore,
we can conclude that the animation method was adopted by the students.

4 Discussion and Conclusion

The results showed that the use of slow-motion animations in teaching geometry has
a positive effect on the students' achievement level. These results are in agreement with
those of the studies of Gambari, Falode and Adegbenro, 2014; Kaplan and Ozlurk,
2015, which aimed to verify the effectiveness of the computerized animations on the
students' achievement and retaining what they learned on the long run. The results fur-
ther showed that the experimental group students outperformed those of the control
group; and that the use of animation is an effective method in teaching different math
subjects. The positive effects of using this method in geometry lessons were further
supported by the students' views. In addition, these positive effects that are related to
the animations techniques are in line with the results of Marbach-AD, Rotbain and
Stavy (2008).

The results of this study are also in line with those of Cho's (2012), who used ani-
mations in teaching his students. He found that the students' performance level was high
in the tasks and activities they were exposed to recently and left a type of active partic-
ipation in the classroom. It is worth mentioning that many studies in the educational
literature emphasized the effectiveness of the scientific animations of different kinds in
improving the students' performance in mathematics in general (Wang, Chung & Tang,
2014).
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This positive effect of the use of slow-motion animations in math teaching may be
ascribed to that the information in these films is shown in an organized manner. They
enable the individual further expand his/her knowledge with more efficiency. In this
concern, the multiple representations, upon which the films are based in displaying
knowledge (sound, picture, moving pictures, motion) form the wide difference between
teaching using the traditional way and teaching using the slow-motion animations
method. Interest in the way to represent the concepts the learner attempts to acquire
through his/her practice, helps him/her develop his/her ability to process the infor-
mation obtained (Bruner, 1996, Takaya, 2008). These results were also in agreement
with those of Salim & Tiawa (2015).

In addition, the positive effect of the use of slow-motion animations could be further
attributed to that these films may assist the student to stop at any point of time during
the display to verify the information. They also create an effective discussion process
with the other students to discuss the information displayed in the film and attempt
deepening their understandings. In a similar context, Cho (2012) stated that the slow-
motion animations produced a positive classroom environment. Such an environment
has a type of active participation followed by discussion with the other students. As a
result, it helps students better utilize the time of the class more effectively and with
more focus during the course of the lesson. It also provides the students an opportunity
to depend on themselves in learning and developing their thinking (Gambari, Falode &
Adegbenro, 2014; Kaplan & Ozturk, 2015; Wang, Chung & Yang, 2014).

In this concern, Hoban & Nielsen, 2014; Hoban & Nielsen, 2012; Hoban, Loughran
& Nielsen, 2011 stated that providing information and knowledge within these films
offers every student an opportunity to learn and obtain the information anytime he/she
so wishes. This is quite different from the traditional way in which the student needs to
ask continuously to understand what he/she stopped bewildered beside. This is not al-
ways available due to the tight time of the lesson and the increasing numbers of students
in the classroom, which render the teacher unable to answer all the students' questions,
either due to the student's lack of attention, or inability to understand because the
teacher did not take into account the different levels of the students.

In addition, teaching geometry through slow-motion animations has its unique ad-
vantages, such as enhancing motivation, easy understanding, and contribution to the
development of cognitive skills. in light of the results of the academic achievements
and the students' views, the study recommends defining the duration of the animation
shows. This could be obtained by taking the students' development characteristics into
consideration, carrying out more studies on the use of the slow-motion animations in
the primary education stages, and adding certain activities to the courses of the faculties
of education, which assist in developing the skills of using the slow-motion techniques.
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