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THE EFFECT OF ATMOSPHERIC
OPTICAL PHENOMENA
PHOTOGRAPHED BY STUDENTS ON
LEARNING MOTIVATION

D. BLIZAK, S. REMLI, S. BLIZAK

Abstract—The atmospheric optical phenomena (mirages, rainbows, halos, blue sky, sunset ...) that we can observe in everyday life
are very interesting for stimulating the students’ curiosity. This study aimed to investigate the effect of atmospheric optical
phenomena photographed by university students’ on their learning motivation in geometrical optics (GO). To achieve the aim of the
study, an available sample of the study composed of (200) students from the biology department of Boumerdes University, Algeria,
was used. The subjects were randomly distributed into two groups: (165) of them in the experimental group and (35) in the control
group. We have asked every student in the experimental group to use their smartphone or tablet to taking photos of an atmospheric
optical phenomena and giving a physical explain. According to the motivation post and pres test, there were statistical significant
differences in learning motivation in the favor of the experimental group.

Index Terms— Atmospheric optical phenomena, motivation, geometrical optics.

1 INTRODUCTION

Motivation to learn is defined by Brophy (1983) as the
learner's tendency to look for meaningful activities for
him. As well, Viau (1994) states that motivation is a

ith the revolutions brought by Information and
Communication Technologies (ICT) in recent
decades, we are in the middle of a digital
world. The teacher is no longer the only source of
information. His new mission is to develop and
manage teaching strategies in order to make his
course interesting. He must use all possible means to
motivate the students because motivation pushes
learners to practice cognitive, emotional and dynamic

dynamic state that has its origins in the student
perceptions of himself and his environment and the
incentive to choose an activity, engage and persevere
in his accomplishment to achieve a goal. According to
the self-determination theory (Deci & Ryan, 2002),
there are three forms of motivation:

tivities. .. . .

activities e Intrinsic motivation is the most self-
determined form of motivation. It is the tendency to
engage in an activity for the pleasure of learning and
discovering new things. Thus, a student who attends
e Assoc. Prof. Dr D. BLIZAK Université M'hamed Bougara de Boumerdes, the course of geometrical optics (GO) for his pleasure
Algerie, E-mail: d.blizak@univ-boumerdes.dz and the satisfaction that learning new knowledge in

o Asst. Prof S. REMLI Université M'hamed Bougara de Boumerdes, Algérie, hi . him i d le of
o Assoc. Prof. Dr S. BLIZAK Université M’hamed Bougara de Boumerdes, this area gives him 1s a good example of a person

Algérie motivated intrinsically;

e Extrinsic motivation is the fact of engaging in
activities for purely instrumental and external reasons
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to the activity itself. For example; the student who is
taking science course to satisfy his father;

e The amotivation is the lowest level of self-
determination. A person amotivated, is neither
intrinsically nor extrinsically motivated. For example;
the student who attends the science course without
reason.

The theory of self-determination considers that
motivation is all the higher when the behaviours used
have been chosen freely and for pleasure (intrinsic
motivations) (Vallerand & Thill, 1993).

Because learning is possible only if the learner
is motivated and wanted to learn, motivation has
attracted the attention of many researchers in science
education, (Strike & Posner, 1992; Litchfield &
Newman, 2001; Novak, 1979; Pintrich, 1999; Viau,
1994; Amoozegar, Daud, Mahmud & Jalil, 2017,
Blizak, 2017;...... ). The results of their studies have
shown that motivation for learning seems to be
responsible for student success and failure. It is linked
to a variety of important academic outcomes,
including curiosity, perseverance, learning, and
performance. According to Bloom (1976, cited in
Novak, 1979) the learning success of high school
students can be explained to 25% by motivation.
Strike and Posner (1992) recognize the importance of
motivation in the learning process on conceptual
change and knowledge acquisition. It plays a key role
in conceptual change and learning new concepts
(Pintrich, 1999). Also, Litchfield & Newman (2001)
consider motivation as the main drive which gives the
maximum effort needed to achieve the learning
objectives. Learners with better disposition and
personal motivation have much more capacity for
learning (Santander, 2011). As Hwang, Echols, &
Vrongistinos (2002) showed, the motivation can be
increased by varying the number of learning sources
and teaching methods. For them, the more a student's
pleasure increases, the more motivated he is to learn.
According to Amoozegar, Daud, Mahmud & Jalil
(2017) students with more highly motivation are likely
to be involved in learning and perform better and
more satisfied.

Brophy (1992) emphasized the importance of
distinguishing between general motivation and
specific motivation. Therefore, the use of effective
strategies to improve students' motivation towards a

specific subject, such as geometric optics becomes
necessary.

Optics education research has focused on students'
conceptions and precisely their misconceptions
(Blizak, Chafiqi & Kendil, 2009). Other work has been
based primarily on teaching strategies, with the goal
of conceptual change. We note here that the strategies
of conceptual change are related to constructivism:
knowledge can’'t be transmitted, but must be
constructed by the learner. But a student who is not
motivated can’t build his knowledge or be responsible
for his learning. There is a positive correlation
between intrinsic motivation and students’
understanding (Blizak, 2017). Uzun, Alev, & Karal
(2013) state that students at all levels of education
should be aware of light phenomena without being
able to articulate explanations. This is due, according
to these scientists, to programs that focus on
knowledge rather than understanding.

Some investigations show that teaching and learning
physics within the context of everyday life
phenomena may be very stimulating and successful.
Physics lessons have to be combined with everyday
life phenomena and problems:

“There may be established connections between school
physics and everyday life in an affectively positive
atmosphere. This is of great importance from an educational
point of view because the restriction of physics to subjects
and phenomena which only occur within physics and which
do not provide any possibility to be encountered in the daily
world are committed to oblivion” (Schlichting, 2006,

p.51).

Natural optical phenomena occur in nature, in which
the human being has had no intervention. As Berry
(2015) stated, natural optical phenomena have been
implicated in the development of a surprisingly large
number of scientific concepts. Here are some
examples about atmospheric optical phenomena:

e Rainbow is one of the most impressive
phenomena on atmospheric optics, which is
caused by the dispersion of the scattered light
from water droplets (Sakurada and
Nakamur, 2002).

e Sun Halos or moon halos have the shape of
rings, generated by the refraction or reflection
of sunlight or moonlight by ice crystals
suspended in the atmosphere (Hong &
Baranoski, 2003).
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e Mirage is the impression that the object one is
looking at is somewhere other than its actual
location. It is due to the variation of the
refractive index of air layers of different
temperatures (Delmas, 2012).

e Shadows are formed because of the absence
or prevention of the propagation of light by
objects (Grigorovitch, & Nertivich, 2017).

e Crepuscular rays known as sun rays diverge
through holes in the clouds. The light rays are
visible with air lit by darker, shaded areas
and can be observed at any time of day (Van
Den Broeke, Beasley & Richman, 2010).

¢ Lightning accompanies the storm due to an
atmospheric disturbance associated with the
presence of a cloud called cloud storm
involving electric shocks (Maunder, 2007).

Man could not become aware of his existence without
becoming aware of the world around him. Nothing is
better than the visual image to coexist with this world
and appreciate nature. This is why Plato uses optical
phenomena to set the image:

“I firstly call images the shadows, then the reflections we
see on the water or on the surface of opaque, polished and
brilliant bodies, and all similar representations” (PLATO,
cited by Branddo et al., 2011, p:171).

According to Martine (2002), the image is the
direct way to present an object to a person by
presenting the same subject so that he can understand
the nature of this subject with all his senses where he
can make the same feelings in the same way. As stated
by Paul Claudel, the image represents the real
enclosed in a small "durable square, portable, something
now and forever at your disposal" (cited by Frangne,
2010, p.10). It has another meaning for Gervais (2003).
He defined it as a mode of knowledge that gives
knowledge shapes, which can seduce and provide
pleasure.

Indeed, the image invades our daily lives in
very different forms. It fills several roles in our life.
The image also becomes a very indispensable element
of communication. It is endowed with a considerable
capacity born from its power of demonstration in
relation to speech. It is a pleasant medium and
synonymous with entertainment (Bourissoux &
Pelpel, 1992). Also, Richaudeau (1979) indicates that
the image would have an increased intentional,

explanatory and retentive effect. This leads us to
consider, according to Duval (2003), that any
visualizing representation could be self-sufficient.
Thus, the image techniques provided many options
for the teacher that can’t be ignored but utilized and
harnessed to serve the learning process. It currently
occupies an important role in society. Bourissoux &
Pelpel (1992), emphasizes the importance of the use of
the image as an essential element in pedagogy. He
considers it as a means of teaching and a tool for
learning about the world. For Joffe (2007), the image
has a certain affective power that the text does not
have. While Florey & Cordonier (2017) claim that the
image accompanies, completes or replaces the text,
especially in the modes of existence of operational
knowledge.

There are several forms of images. But nowadays,
students prefer the photographic image. It is easier
and faster to use the mobile phone, digital camera,
webcam or tablet to have a nice picture. Photography
is a technical object considered as a scientific
instrument of discovery and as a fascinating and
charming image. It is at the same time an instrument
of truth, a means of information or authentication
(Frangne, 2010).

Although researchers in science education
argue that the use of ICT and experiences is very
important for students' achievement, GO teaching
with traditional methods can’t be neglected in our
university, especially in the biology department. We
have large groups of students in addition to the lack
of technological supports. Therefore, in GO courses,
conferences (traditional pedagogy) often cover a large
part of the program over a limited period of time. In
this context, the mission of finding an effective and
less costly way to motivate students in our university
to learn GO, challenged us. Like many scientists, we
believe that the photographic image of an atmospheric
phenomenon taken by the student himself could very
well increase his motivation to learn OG.

In the light of the ideas outlined above, this
study aimed at investigating the effect of atmospheric
optical phenomena (AOP) photographed by
university students to improve their learning
motivation level for geometrical optics. This objective
will be examined taking into account the gender of the
students.
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RESEARCH QUESTIONS

We express our problematic by the

following research questions:
1. Will the wuse of atmospheric optical
(AOP)  photographed by
university  students have significantly
different effects on the level of intrinsic

phenomena

motivation to learn geometric optics
compared to students who taught just
traditional courses?

2. Will the wuse of atmospheric optical
phenomena  (AOP)  photographed by
university ~ students  have
different effects on the level of extrinsic
motivation to learn
compared to students who taught just
traditional courses?

3. Is there a difference between male and female
students in their motivation intrinsic to learn
GO in pre-test and post-test?

significantly

geometric  optics

2 METHOD
2.1 Sample

Department of Biology in the faculty of
sciences in Boumerdes University, Algeria, was
selected for this purpose. 200 students in first year
university participated in this research. 70,5% of them
were female. The average age of the students was
18.24 years with a standard deviation of 1.86 years. All
students in our sample took 3 hours GO courses per
week for 3 months during the 2017/2018 academic
year.

2.2 Design and Procedure

The study used the semi-experimental method. The
sample was divided in two groups, one of which was
randomly selected to be an experimental group (EG),
and the second was a control group (CG). CG consists
of 35 students and EG 165 students. The GE has been
divided into two groups. GE1 (N=38) was used to
answer research questions 1 and 2, while the GE 2 was
used to answer the third research question. More
students in the department of Biology in Boumerdes

University are females. That's why we decided that

only EG2contains male students. (N=59). All students
were taught in formal classes under the same
conditions. However, we asked the students in the
experimental group to take pictures of an atmospheric
optical phenomenon (AOP) and to explain it based on
the physical laws (refraction, reflection, propagation
of light, formation of an image, ....... ). We then asked
the students to represent their work by posters (Figure
1).The control group studied geometrical optics as
usual (without taking photos). All students had
geometrical optics motivation scale (GOMS) before
and after studying GO. GOMS was developed by the
authors (Blizak & Chafiqi, 2014). The scale includes 28
items dividing in 3 sub-scales; Intrinsic Motivation
(IM), Extrinsic Motivation (EM) and Amotivation
(AM). It had acceptable level; internal consistency and
temporal stability. The Cronbach alpha coefficient was
found to be 0.88, 0.80 and 0.95 for the IM, EM and AM
sub-scales, respectively. These values of o are
considered acceptable. The GOMS is scored on a 5-
point Liker scale ranging from “1”= Strongly Disagree
to “5”= Strongly Agree. It is given to the students as
pre and post-test. As we limited our study to intrinsic
motivation and extrinsic motivation, we made the
decision not to use the third sub-scale (Amotivation)
of the GOMS. This test was done in the language of
instruction (French). To answer the research
questions, the data obtained were analyzed using
Statistical Package for Social Sciences (SPSS 20) for
Windows 7. The design of this study is given by

concept map showed in Figure 2.

Figure 1 : posters of photos of AOPs photographed by
students
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3 FINDINGS

Before students have their GO courses, we
compared the averages scores of the students to the
pre-test in GOMS for IM sub-scale and EM sub-scale.
A t-test for independent samples showed that there
were no significant differences between EG1 and CG
for IM [t(71)= 0.45, p =0,656] and EM [t(71) =0,064, p =
0,949] (see table 1). In the EG2, there were no
significant differences too between girls and boys.
[t(125) = 1,284, p=0,202]. It means that all students,
participating in this study, have the same level of
motivation before studding GO (See table 2).

TABLE 1

MEAN SCORE AND T-TEST FOR INDEPENDENT SAMPLES

GOMS sub- Group Test N Mean Sd t df Sig.
scale
MI CG Pre-Test 35 15,143 3,02316 1,780 34 ,084
Post-Test 35 15,0857 2,99383
EG1 Pre-Test 38 14,1842 3,27856 12,862 37 ,000
Post-Test 38 21,6316 2,28297
ME CG Pre-Test 35 18,9143 2,63875 1,876 34 ,069
Post-Test 35 19,3714 2,41424
EG1 Pre-Test 38 18,9474 1,70765 1,953 37 ,058

Post-Test 38

19,5526 1,70369

As shown in Table 1, the mean score in IM
of GOMS for the EG1 increased from the pre-test
(M=14,18, Sd=3.28) to the post-test [M= 21.63,
Sd=02.28; t(37)=12,86, p=0.000]. Although, for the
CG, the post-test mean score (M=15.08, Sd=02.99)

Also, in post-test, students from the EG
had obtained higher mean scores for IM (M=21,63,
Sd=2,28) compared to the students from the CG
(M=15,08, 5d=2,99). The independent samples t-test
result was unable to show a significant difference
between the groups [t(71)= 10,55, p=0,000].

was slightly less than pre-test [M=15,14, Sd=03.02;
t(34)=1.78, p=0.084], with no significant difference.
Concerned the students mean scores in EM of
GOMS in pre-test and post-test the difference

between them is not significant in both groups.

Concerning extrinsic motivation, the independent
samples t-test shows that there was no significant
difference in GOMS post-test mean scores for the
EG1 and CG [t(71)=0,373, p=0,71]
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TABLE 2

T-TEST FOR INDEPENDENT SAMPLES FOR EG2

GOMS Test Gender N Mean SD t df Sig.
sub-scale
MI Pre-Test M 59 13,4068 3,26485 1,284 125 ,202
G 68 14,1618 3,33954
Post-Test M 59 16,2373 3,09248 8,183 125 ,000
G 68 20,7059 3,04228

Table 2 also shows simple differences in the
mean between female and males of GE2 in intrinsic
motivation to learn GO. To find out the significance of
these differences, the t-test was used. The results
showed a statistically significant mean difference in
post-test totals score in favour of females [t(125) = 8,183,
p=0,000].
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pre-test post-test

Figure 3: Averages scores at GOMS in CG and
EG1

The figure 3 clearly shows the increase of mean
score from pre-test (M=16,24, Sd=3,09) to post-test
(M=20,70, Sd=3,04) for females and males in EG2. It is
very clear that the use of OGP, had a positive effect on

IM to learn GO in female students.
4 DISCUSSION OF RESULTS

The purpose of this study is to investigate the
effect of atmospheric optical phenomena (AOP)
photographed by university students to improve their
learning motivation level for geometrical optics.

Therefore, we asked three research questions.

The first question related to the effect of atmospheric
optical phenomena (AOP) photographed by university

students have in the level of intrinsic motivation to learn
geometric optics courses. The results showed that the
intrinsic motivation to learn GO about the students who
had the experience of AOP images improved very well

in post-test.

The second question related to the effect of atmospheric
optical phenomena (AOP) photographed by university
students have in the level of extrinsic motivation to learn
geometric optics courses. The results showed that there
is no significant difference in extrinsic motivation scores

between pre-test and post-test.

The third question related differences in
intrinsic motivation to gender. The results of the
analysis of the survey indicated that there was a large
difference between males and females’ scores in their
intrinsic motivation to learn GO. The girls were more
interested than the boys at the AOP. That's why their
motivation was greater. Our result disagrees with the
result of Yau, Kan and Cheng. They found that there is
no significant gender difference on the level of intrinsic
motivation, among the targeted group of university
students in Hong Kong. While, the research study of
Kissau (2006) shows that the gender differences in
school motivation are related to age or grade and
subject. What the result of this study argues: the intrinsic
motivation for learning can be gender-related in some
subjects such as OG. The teaching situation that focuses
on the student and uses means that he found in his
everyday life or in the nature that surrounds him, not
only, it contributes to a constructive learning that
facilitates the learning and acquisition of knowledge, it

also promotes curiosity and pleasure. When students
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discover knowledge themselves, it builds self-

confidence and intrinsic motivation for learning.
5 CONCLUSION

Despite the unsatisfactory results of traditional
teaching methods in the learning of sciences, higher
education in our country cannot ignore them for the
reason of the increase of the number of first-year
university students and lack of resources to use more
modern technology like simulation and experiences.
Also, there is need to motivate students in the biology
department towards studying GO or physics so that the
learners can acquire knowledge and concepts that will
be relevant in their future studies. We have taken upon
ourselves the task of looking for easy and effective ways
that can have a positive effect on the learning of physics
in general and OG in particular. In this context, this
study had as purpose to investigate the effect of
atmospheric optical phenomena photographed by
university students’” on their learning motivation in

geometrical optics (GO).

The results obtained showed that the intrinsic
motivation to learn GO about the students who had this
experience improved very well, especially among the
females. However, no effect was noted on the level of

the extrinsic motivation.

We know today that every cognitive process has
an affective dimension that provides it with the energy
necessary for its fulfillment. The nature that surrounds
us is a suitable means for effective learning in the
student. She awakens her pleasure, arouses her
curiosity, attracts and mobilizes her attention. Therefore,
we must seek to define methods and resources to exploit
it in the classroom, to invest its enjoyment and
playfulness in accomplishing different learning tasks.
The image is a means of communication; a good image
can replace thousands of words. Through a photo of an
optical phenomenon, nature speaks and reveals us its

secrets.

Based on the results of the study, the

researchers recommend the following;:

e Give more importance to the

atmospheric optical phenomena in the
learning process of the geometrical and
physical optics at all levels of
education, in order to improve
motivation for learning.

e Conduct similar studies on the
atmospheric optical phenomena for
other levels of education such as
secondary and primary level.

e Conduct broader studies on the effect
of atmospheric optical phenomena on

learning achievement.
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