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Abgtract — Flipped classroom was performed on 133 A) Satement of the Problem

students in “Cells and Molecules” course on juniorleveled

students at the American University of Science and

Technology (AUST) — Achrafiyeh Campus. This study isne
of the pioneering quantitative studies assessingahmpact of
flipping classroom on students in Lebanon. The ainof this
study is to test if the flipped classroom was to dilenge,
motivate, engage students in their learning processand use
class time in a more effective way. The data collexd in the
pre and post questionnaires was the basis for evalting
students’ reaction towards their traditional classverses the
newly introduced flipped module. The results of thestudy are
encouraging; comprehension, enthusiasm reflected tbugh
participation and collaboration and class time effetiveness
for both instructor and student. The impact of the fipping on
students’ performance was evaluated through a pogixam in
which their average increased by 13 points, and stients
were able to elaborate their answers. The outcomed this
study are encouraging and pave the road for future

The situation in Lebanon is similar to that in soArab
countries; the use of technology in the educaticeator
is still limited. Mary Burns reported “Lebanon’s erall
educational technology or ‘Information Communicatio
Technology (ICT) in education’ efforts may best be
categorized within the emerging category of natigms
terms of the overall educational technology effofty.
Moreover, the plan for implementing ICT in the Laebae
educational process is not properly controlled, st
some facilities are keen on improving their systend
have started using ICT according to their persargbn
and efforts [5].

The Faculty of Health Sciences at the American
University of Science and Technology (AUST) became
aware of the existing gap between students’ lifesand
educational approach as well as the importancesfgu

researchers on education on the Lebanese educationaltechnology in classrooms. In the recent years, AUST

system.

Keywords — Flipped Classroom, 21 Century Skills,
Students-Centered, Blending Learning, ICT, Educational
Technology.

. INTRODUCTION

Technology is advancing at a very fast pace itow &
primary tool in our social and professional livekhe
majority of people spends most of their time usaogne
kind of technology and has proved its crucial afecn

our lives. Even though education was the leastosec

affected by technology, the technology impact camneto
be positive [1]. Yet some teaching facilities hastarted
using technology based tools in their classrooms
decrease the gap between students’ life style pply she
21st century skills - creativity, innovation, comnization,
collaboration, critical thinking, problem solvingand
decision making [2] - in their learning-teachingopess.

Technology has improved education on many leveks o
of which is making knowledge available and easil

accessed online anytime and anywhere. This reoolaty
action of using new technology based tools simslatal
life experiences, makes the students the centethef
learning process, involves the students by persingl
their learning experience, and motivates them bkinga
the learning process and material more enjoyabies the
material is more comprehensible [3].

t

started using multimedia presentations in the farm
“PowerPoint” and videos in all of its classes. Thiady
aims to add more technology in the classroomsdititéete
students learning in the faculty of Sciences. Aeriview
was done with the doctor of the "Cell and Molecule"
course to collect some data about the course; ebated
learning methods, and to check the difficulties fmes
with her students in this course. After collectitige
information an observation was performed durindesr
hours in the classroom. The observation aims teatet
students’ attitude towards the learning environment
determine if the class is instructor or studenteed, and
evaluate the interaction between students amoreyst e
other and their instructor.

Upon analyzing the behaviors and circumstances
téhrrounding the observation done, the drawbackthef
teaching method in use were defined as well asnitgct
on students’ behaviors, engagement and attitudertisv
their learning process. The aim of this analysistds
determine a substitute method to remedy the weakses

nd improve the quality of learning inside and m#ghe
%lassroom. In the following sections, the problears

stated, analyzed and a solution will be proposed.

The summary of the interview and observation whee t
following. Students were not involved with the imstor
because the general atmosphere of the class wiaandul
passive. The instructor was the only active pemsatass;
explaining, asking questions and answering thermis Th
deprived students of numerous educational expergenc
and skills. Students didn’t prepare at home arslwaistes
instructor's time and consequently slows the leagni

Copyright © 2016 1JIRES, All right reserved
198



IREY

Source of Knowledge

process. They showed no collaboration or interactth
the material presented and they were distractell thiir
cellular phones and side talks.

Then a pre-questionnaire was distributed to thdestts

under study (Table I). The purpose of it was tol pul

together students' perception of the class enviestirand
their opinion on the level of technology used. Tre

guestionnaire showed that despite the minimal use o

interactive multimedia presentations during exptajrthe
lessons, students were not motivated nor engagtd itwi
and the instructor was still the center of the rneay-
teaching process. Lectures are dominant in thesram
thus there is no interactivity inside the classro&tudents
consider the course as a difficult one, and theynat able
to answering correctly and accurately in the exdrastly,

they affirmed the need to add more technology amd a po you prefer if you study at your

keen to try new methods.

Table I: Pre questionnaire results

> L S 1293
25| 0o |25 5 |25
s < < (@) 2] 5 %
0 zZ o |nAo
% % % % %

Doyoufindthe | jo ol 4551 30| 30/ o

course interesting?

Do you find the

course difficult? 3.0 | 51.5| 27.3] 121 6.1

Doyoufindthe | 14,1 485 219 121 o

class is active?

Do you participate | 145 | 4o4| 212 152 3.0

in class discussion?

Do you have

Interactive 152 | 36.4| 152 303 3.0

presentation in

class?

Does the instructor

use lectures to 727] 182| 61| 30/ 0

explain the content

most of the time?
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Table II; Students perception on adding technology

Yes No
% %
Do you think adding more
technology in class will make it 78.8 21.2
better place to learn?
Do you prefer having digital fqrmet 727 273
for the material you are studying?
Do you like to interact more with
o : 90.9 9.1
the material given in the course?
57.6 42.4
own pace?
Do you knqw what a flipped 94 90.6
classroom is?
Do you like to experience it? 85.7 14.3

B) Research Question
This study will assess the impact of implementing a

flipped classroom model in “Cell and Molecules” cer1

The following are the leading questions for thisdst

1- Does the Flipped classroom model engage andrateti

students?

2- Does the Flipped classroom model in Cells and

Molecules course make the learning

(understanding) easier?

3- What are the students’ feelings towards thegiatigon

of technology in Cells and Molecules course?

How will this class model affect the instructori@ency

during class and his time management?

C) Hypotheses

H1. Flipped classroom engages and motivates stsidient

class.

H2. If flipped classroom is used in Cells and Moles

Class, then students will prepare prior to classetiand

thus increase their achievements.

After studying data collected through the interviewH3. Students have positive attitude towards thegiration

observation and post questionnaire, the flippedsttzom
might be a potential for a suitable alternativeckeag
method to solve the observed problems. Flippedadasn
is based on blending of digital and class basethileg
which stresses on the importance of acquired fueddah
concepts prior to class. It is a new pedagogicar@ach
which allows students to study according to hisfpace,
and creates an active class environment wherettbersts
is the center of the class while the educators egu@hd
facilitates the knowledge exchange. Also,

of flipped classroom model at class.

H4. The instructor teaches more effectively durabgss
and has more time to focus on her new roles aseatdr
and facilitator of information exchange rather thas a
information provider.

[I. LITERATURE REVIEW

The “Flipped classroom where it is also known as th

flippedeverse, inverse, or backwards classroom whereestsd

classroom method stresses on the importance ofradqu gain first exposure to new material outside of slas
fundamental concepts prior to class. It also ceeat@isually via reading or lecture videos, and thesstame is

opportunities for students to share newly learnautepts

used to do the harder work of assimilating thatvkedge

with their colleagues in class discussions. Thidpse through strategies such as problem-solving, disonssr

evaluate and improve students understanding atidl ins
them the desire to learn more (Table II).

debates” [6]. Flipped classroom is based on blandifh
digital and class based learning which stresseghen
importance of acquired fundamental concepts proor t
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class. It is a new pedagogical approach which alowaccording to the objectives and requirements of the
students to study according to his/her pace, aedtes an content. For example scientific subjects favor tise of
active class environment where the students iscéimter simulated visual tools rather than auditory duethe
of the class while the educators guides and fati#it the nature of the material which is better comprehenaied
knowledge exchange. Also, flipped classroom methoabsorbed when seen and practiced. On the other hand
stresses on the importance of acquired fundamentsibtory teachers prefer podcasts since this enatleents
concepts prior to class. It also creates opporamifor to follow the sequence of events [11], [12]. Moregv
students to share newly learned concepts with thesducators can make use of this online applicatign b
colleagues in class discussions. This helps ewalaatl updating it constantly without the need to informstop
improve students understanding and instill in théma the students learning process.
desire to learn more [7]. C) Familiarity with the Material

This method is flexible when student study the pred  When using a flipped class method the student tees
material at home, they have the chance to paupeare material for the first time at home, he/she is fi@éake as
and check it again several times, and consequéa#tyand much time as he/she needs to understand and atteorb
slow learners will have the opportunity to excek th new information; when students are involved in dlstive
material [8]. This way class time is dedicated tdearning. Active learning is when "learning occuvien
encouraging student-center activities such as loodition people engage in appropriate cognitive processinngl
and problem solving learning experience. The flibpelearning, such as attending to relevant materraiamizing
classroom gives the instructor the time to engagéde the material into a coherent structure and intéggait
range of learning styles and implement pedagodies t with what they already know”[13]. During class tirneth

encourage higher learning activities [9]. By usitige
flipped classroom method, the students will haveea
class experience different than
implemented. Unlike the flipped classroom, the itradal

slow and fast learners are familiar with the mafeaind
can participate in class discussions without commising

the one currentlyne another's pace. The time spent at studying rheso

more effective and not limited to the interval spahthe

pedagogic method in use depends on “lecturing, notglucational institution only. Students can now wgtud

taking and memorizing information for later recdgm or
reproduction” [10].

anytime and anywhere making their learning a lifdes
that they can benefit from in their future. Consajly,

~Several Studies were done on the effect of usirg tltlass time is dedicated for activities and dis@rssi This
flipped classroom method, the outcome of the studieids students to build social as well as educaliskidls.

included a listing of the advantages of using thithod,
below is a description of the main advantages lheke
with case studies done by different researchers.
A) Flexible Studying Pace

The limited cognitive varies from student to anoflyet
traditional classes do not take that into consiitemathe
teacher in a traditional class has a limited timeeliver a
specified amount of information to students regzssllof
their response or engagement to the content. Onttier
hand, a flipped class method allows the studentski® all
the time they need to understand the material.|@tteire
is available online and each student can studycantrol
the pace of information flow based on his comprefmn
Fast learners might finish the material in minutesile
slow learners can take hours to establish the $aveé of

The collaboration, rising competition and need tespnt
ones ideas clearly are utilized in making students
motivated to learn more to prove and defend ttasas.
Students are more actively involved in the learning
process. Moreover this teaches students how to tgato
reach a certain goal and allows the rise of cfitica
questions due to the increased engagement and
understanding of material. All these proceduredlthped
class method introduces, helps shape the 21st rgentu
essential skills. This not only enhances the stiglen
performance but also the teacher becomes moreesiffic
and can spend more time focusing on detecting
weaknesses of his/her students and addressing wesde
points more efficiently, “ Students normally perfobetter
when teachers can explain clearly and keep thé@rest

comprehension. The main advantage of this is keepiwith the class. Multimedia is a powerful tool thedn
students interested in material unlike traditiontdsses assist teachers in attaining this goal” [14]. Asesult,
where fast learners might get bored and slow stisderclass time is more effective and a good environntleait
might not be capable to follow up. This is effeetiv invokes creative ideas and creative learning [112],
because it gives students more control on theie;tilhey [15].

are capable now of putting their own studying scited D) Pitfalls of the Flipped Classroom

accordance with their social and academic needs.The flipped classroom method if not implemented
Moreover even if students miss a class the matésial properly will induce negative outcomes. The possibl
present online and they can follow up with theilemgues pitfalls of flipped class were gathered based omeso

at any time [11].
B) Customized Content

The three learning styles, the auditory, the visaald
the Kinesthetic Learners targeted by the flippedsioom.

previous researches and observations performed. The
flipped classroom method is a new and not wideheagp
in the Middle East area, and thus there existsla that
students may resist it. To avoid this problem thetructor

The material uploaded online can be in the form dfhould be aware of this issue and stay keen onngaki

PowerPoint slides, video, podcast or interactiveeni.

students watch the prepared videos. There existsptau

The teacher decides on the type of material preparevays to make students watch the material one ofhwis
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giving homework at the end of each video, slide, oon questions that were asked in the PowerPointceseer
content available online thus students will havevtich  The instructor then asked questions and gave thieists
the video in order to solve the homework. Anothayws time to solve these questions. The instructor tmewed
doing class quizzes on the material studied at hdh@ between students to check if someone needed help an
quiz should be performed at the beginning of thes€l made sure every student attempted to solve thedaske
time. Consequently, students will get used to thene question.
tools and will adapt to the requirements of thepéd Stage Ill was the problem-solving session; this waas
class [11]. optional session, where students had the chancelve
Instructors should also be aware that not all ti¢enal the homework with the instructor. They could wot&re
can be flipped, and should be able to choose whiar within a group.
material to flip and which not. If flipped teachimgs used  The results of the implementation showed that sttede
on inadequate material the outcome will not bevere able to finish the content faster and with pdee
appreciated. The teacher should be capable of pngpa understanding of the material covered. Students they
student oriented slides based on the material meopeint  helped their colleagues while learning. Moreovesst t
[11]. scores showed improvements over traditional legrnin
Davies, Dean and Ball (2013) stated that the psooés environment [20].
changing from a traditional classroom to a flipped (Chipps, 2012) and (Redmond, 2014), executed their
classroom could be challenging because of a lack ofvn experiments to assess the impact of flippedscla
facilities, Internet accessibility and effective deds. It is module on students’ comprehension and academic
important to help students learn and develop tleaiming performance. They also stated similar results tcatwh
skills using innovative methods of instruction [16] Redmond 2014. The researched focused on students’
As shown in the literature section, many experim feedback on the flipped class experiment and did
were conducted to prove the positive effect of gidime interviews with many students who took part of this
flipped classroom on the students’ achievements iend tryout. Students appreciated this new method; gtated
conformity with the concepts of main learning thesr that in flipped classroom they were able to better
and have proven to be successful if implementedeytp.  understand hard concepts when visual tools weré.use
The new trend in education is the flipped classtlasn Moreover, they felt responsible for their learniagd
blending of digital and class base learning. prepared more at home, because they realizedfthiayi
E) Flipped Classroom Case studies don't they will not be able to participate in class
Despite the fact that the first flipped class metheas —discussions.
used by a chemistry teacher [17], the flipped ctzm® Another study was done on first year graduate sisde
module has long been used in non-science coursethd at the Indiana University School of Medicine in 8@ing
recent expansion of video and Internet capabilities led of 2013, to assess the effectiveness of a traditi@cture-
to a renewed interest in this flipped format inescie, based curriculum versus flipped classroom model in
technology, engineering, and mathematics cours8} [1cardiovascular, respiratory, and renal physiology.
Many studies have been conducted to evaluate theThe students were divided into two groups, the r@bnt
educational impact of flipped classroom model atadesl group who got the traditional lecture system and
that if flipped classroom was implemented propetljpas —experimental group, which had the flipped class ufed
the potential to revolutionize the students leagnja9] Both the control group and the flipped classroomugr
Flipped Learning is being used in higher educatizn were given the same notes and objectives. Thepall
shown in some research and seems to be resultingaecess to same-recorded lectures yet these recorded
improved performance and better student-instructdectures were not obligatory to watch for the cohgroup
interaction. unlike the second group. The flipped classroom gneas
Papadopoulos and Roman 2010 did a research @sked to watch the recorded videos prior to thesclane,
students in an electrical engineering class. Theand they did quizzes or homework on the prepared
implemented the flipped classroom by making lecturematerial, followed by a question and answer problem
available online for students to watch and prepaf@gome solving period. The attendance in the control growgs
then they worked on discussing the material andisgl optional and there were no quizzes or assignments.
more exercises class time. The implementation ef tHFinally, both groups were given the same multigleice
flipped classroom divided into 3 stages. Stage ks weexam. The Flipped classroom students performed
uploading a 10 to 15 pages power point presentaton significantly higher than the control group. Thépjfled
least 48 hours prior to the class. The prepardtioa for classroom method improved students’ performance in
this slide was approximately 15- 20 min. Theseeslid cardiovascular, respiratory, and renal physiology.
were designed to promote critical and active thigkaind  survey was conducted on students of the flippessotmm
contain exercises for students to test their kndgde group to ask them why they think they have perfarme
The exercises that accompany the modules webetter than the other group. The students said ttrat
designed to be interactive, provide feedback, ampiire quizzes, and the class problem-solving periods ntaeia
about 5-10 minutes each. more active in class, eager to participate and nthem
Stage Il was during class time, the instructor ligted  cooperate and brain storm together in order tohrehe
the main parts of the power point presentation poged correct answer. Consequently they started prepanioge
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at home and thus engaged them in the class cotiest
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All vectors were drawn and colored using Adobe

improving their performance (Tune, Sturek, & Basilelllustrator CS6 included the cells, molecules arlep

2013).

The flipped classroom method is still novel espécia
our society thus it is important at this point &stt the
actual effectiveness of the flipped classroom catapted
to our culture, educational system and implemerded
Lebanon-based students. This will help us decidé i§

parts which help the COPI and COPIlI mechanism. The
layout was designed using Adobe lllustrator CS6 #ed
location of each section was specified in the desigge.
The font used for titles in the COP | & COPII Irdetive
application is: Helvetica-Bold, color CMYK (0,0,@3B
text size 16pt. Helvetica-Regular was used for libdy

serving the purposes anticipated and stated in matext, color CMYK (0,0,0,80). While the text size tife

western studies. This study is a pioneering stuahich
evaluates the effects of
classroom method on Lebanese based educatiorthiill
moment no study has been found on this issue, ttias
value of this action is in giving researchers datdbase
their studies on.
1. METHODOLOGY

This study is a quantitative study; the aim ofstto

body is 13pt. Then the vectors of the cells werenated

implementing the flippedising Adobe Flash CS6 and was developed using #ctio

Script 2 (AS2). The COP | & COPIl Interactive
application was equipped with an online trackecatiect
data on the number of times it was visited.

Learning theories are used in production of thePC&
COPII interactive application and are the guidain€he
application was designed in a way that at the dnehoh
section, students have to answer question/s thatrsdhe
main important points studied, and he/she will nexe

show the effect of the flipped method on classroorigedback on the answer given. The feedback questibn

experience and students’ academic achievements.

focuses on detecting the feasibility of applying flipping
method on “Cells and Molecules” students. The aim
this study is to challenge, motivate, engage stisdén

the end of each section were created using actitiorts.

The questions and their feedback ensure the belfadvio

@&ngagement of students. It evaluates students
understanding of the material studied and is a- self

their |earning process, and use class time in aemoassessment tool for student to know if he/she needs

effective way.

repeat the material or move on. Moreover, thesatore

This study was performed in academic year 2013-2084ve explanatory feedback that will guide studentgive

on 2 different sections (A, B); section "A" is tkentrol
group and section "B" is the section under stusamge
population of the two sections is 133 students; 67
section "A" (control group) and 66 students in mectB"

correct answers the next time. If student follow pnocess
as expected, by the time he finishes the sectigehbe
would have mastered the material. The need fortipeac
and feedback available in the COPI and COPII ictéra

(examine the flipped classroom). Their ages varie@Pplication comply with the concepts of behaviotism

between 18 and 22 years and registered in the emfrs
“Cells and Molecules”. This course is a prereqaiditr
students enrolled in junior year of "Clinical Lahtory
Sciences" and "Forensic Sciences" majors.

The doctor of the course mentioned in the intervileat
the students’ grade in this section “The Role ofRC@nd
COPII" usually is low due to many factors mainhatlthe
COPI and COPII concept is complicated for the sttgle
as she has noticed from the previous semestefsough
in previous years the instructor repeats this pexteral
times, but still students gets low grade. The ayem@t the
student’s decreases, as the material coveredsrcthirse
gets harder.

The chosen material to be subject of the experimeast
“The role of COPI and COPII". This material was ked
due to its importance in the course, contained esetipi
steps and several major concepts. Due to that,
researcher designed 2-D animated interactive agijfuic
to allow students visualize the consequence ottmeept
process. The COPI & COPII interactive applicati@sign
process took over 45 days to study the contentdaride
it into sections. Four important criteria’s wer&ea into
consideration while designing the application. Thar
criteria’s that directed the production of this COR
COPIl Interactive application were

where students are rewards and move to the negt. lev
This generates results similar to the Drill and cica
exercises in which learners get continues feedbhadkget
rewarded for a correct answer [22], [23], [24]. &ldhe
presence of text, multimedia, complies with the aagis
of constructivism. The constructivism stresses gaging
students in the learning process, and considersitenis
the procedure of cumulating information. Technolagy
assist realize the purpose of constructivism iss#a and
helps students in constructing their own educabased
on what they already know [25], [26], [27]. “Efféct e-
Learning comes from using Information Communication
Technology (ICT) to broaden educational opportuaityl
help students develop the skills they need to ¢hiivthe
21st century” [3].

The COPI & COPII interactive application used s&ton
tperson tone, an informal language to familiarizee th
material studied for students. This is very impottto
strengthen and maintain the engagement developiadtat
encounter with the application. The material selécis
related to human body, mechanism of the cells, and
students are expected to relate to it once intredun an
easier language.

It is very important to develop an attractive aruse

attractivenesdriendly application. The first impression will g the

familiarizing the subject of study, development ofttention and interest of the learner and will emage him

confidence in material learned and invoke satigfact

to be more engaged with the material. Thus theuayas
designed to be stable, simple and clear througlioet
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application, for example the navigation bar istie same
place and easy to notice on every page.

The interface of the application includes the sét
objectives covered by the application. When thalesti
presses the next button, an introductory tour isated
and explains the different sections of the apphbcat
When the next button is pressed again, the mairumh
appear and the student can select the sectionehesshts
to study. Each section contains multiple videosdoer
the information needed. Each video is preceded
highlighted text of the material to be explained aome
videos are followed by obligatory instructions thae
student has to perform in order to proceed. Thisidiv of
information into small chunks is primarily to noteyload
the cognitive of students’.

The application used second person, an
language to familiarize the material studied fardsints.

informal In  Section
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students willing to explain or to answer the quastiThus

she had to review some concepts to make sure studen

ccan follow up with the coming materials. More tHa0f%6

of the time was spent lecturing and minimal intécac

was done with the students. The instructor askeithef

students have any questions, only one student asked

question and the instructor answered her. The 1&st

minutes were dedicated to the quiz to test theestisd

understanding on the concepts that was covered, the

brgsults of the quiz was the following:

- (44%) 30 students answered the quiz correctly.

- (43%) 29 students were able to answer half thiz qu
correctly.

- (9%) 6 submitted a white paper.

- (3%) 2 were absent.

"B" (flipped classroom section), the

instructor asked students their opinion about the

This is very important to strengthen and maintdie t application and asked them to present their questas

engagement developed at first encounter
application. The material selected is related tond
body, mechanism of the cells, and students arectsqeo
relate to it once introduced in an easier language.
Through this application, students are not onlyres

with thegreed. Few students came up with creative questivat

were directed by the instructor to other colleagugsich
initiated a discussion amongst the few interacsituglents.
The instructor then gave them the assigned quizthed
results are as follows:

something new, they are also practicing and hawee th(57.5%) 38 students answered the quiz correctly.

freedom to repeat until they feel confident ands§iad

- (32%) 21 students were able to answer half thiz qu

with the things they learned. When they follow the correctly.
instructions required, students are no longer passi- (4.5%) 3 submitted a white paper.

learners they become involved in the learning ps@nd
satisfied with their learning achievements donetlosir
own.

The application was uploaded before initiating the

experiment to test if it is properly functioning dhe
following link http:// goo.gl/sUo7Y0. The performes of
the COPI & COPII interactive application was satitbry
and no errors were found. The instructor then duoed
the flipped class method to section "B" student$ asked
students to check their online system for the appbtn
link, to study the material required prior to thexnh
session. She also asked them to prepare a creaggtion
and be ready for a quiz. Section "A" students cwmi
studying the usual way they usually do.

IV. RESULTS

- (6%) 4 were absent (Table Il1).

Table IlI: Quiz results

All Half White Absent

Correct | Correct | Paper
Section A 44% 43% 9% 3%
Section B 57.5% 32% 4.5% 6%

A post questionnaire was distributed to students in
section “B” after the class discussion where sttglerere
asked to give their feedback on the class expeziand if
they would like to enroll in another course implertieg
the flipped class module.

During the session after the students had the GORI
COPII interactive application, the class time wasdgd
as following: Ten minutes teacher spent on taking
attendance and stating class objectives, 20 minutes
students spent collaborating and discussing the | GO

The quantitative analysis encompasses the prQ_OPII interactive application content with theilleagues
questionnaire, the quiz, the post-questionnaire tred where the Instructor guided the class. The nexnhitiutes

Exam. The probability uncertainty for all testsstdtistical

was dedicated for the quiz to ensure the students

significance for the study was set at p <0.osunderstanding. Finally, ten minutes were remairfiogn

A) Online Analysis

During the 48 hours period the tracker recorded 5

visits from different IP addresses, and 14 visitsf the
AUST IP address tracked through the link assigoedHe
students.
B) During Class Analysis

In section "A" (control group) the instructor st
explaining the lesson. She was able to finish treept of

the COPI and COPIl mechanism over one session ancg

half; around 75 minutes. She started the secorgioseby

qguestions to make students re-explain what wasredve

over the first session; however she didn't find ahyhe

the original 50 minutes of the session where sleel tisat
ime to add extra information. This shows that fligped
classroom was able to save the instructor time, and
students were able to repeat the material on thwein
pace.

Students in section "B" (flipped classroom g@tti
results were better than that in section "A" (cohgroup)
on many levels, time, interaction, Quiz and Exasults,
nd performance. In section "B" the instructor ospent
8 minutes to make sure that students have acqtlieed
knowledge where in section "A" instructor took mdnan
75 minutes to explain the material. Students itiee¢B"
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collaborated and interacting with each other's whier Table VI: Students’ experience with the online agailon

section "A" students were taking notes and listgrinthe - , o -
class lecture. The control group section "A" studdad 23| 8 3 5 S |25
the two sessions to finish the material and aftersecond 22 2 |82 5 | £8

o z o | ®H

session they did the quiz. While students sectiBh
directly did the quiz in the same session of tisewsion.
The class discussion and students interaction egth
other's and with the instructor might be the factby the | enjoyed studying 223 | 516| 129 32
students had higher percentage of passing studentgising the application ' ' ' '
because the students were able to be repeatedegs kffeel confident about
needed. your knowledge on thg 61.3 | 32.3 3.2 0 3.2
During the Exam, student again were asked about %’%’Jea covered?
material of COPI and COPII, the results of the Exaas € questions helped

=]

<
<
S
S

%

o

. me better understand | 38.7 58.1 3.2 0 0
the following (Table V). the material
. . The question’s
Table 1V: Class time distribution feedback reinforce the
4 5 () new knowledge 32.3 58.1 6.5 0 0
9.2 05’ @ B N E covered in the
s 9 3] © 3 S « application
Oz 2 103 o4 £ The discussion in clas$
o o ] was very active and 322 | 484 | 129 3.2 0
- : ] - - - helpful
ggg::g:g 18 rr::: 75;:'?0”;?” 12 m:: gm:z Students found the layout of the COPI & COPII
C) Exam Analvs interactive application interesting and well design
) Exam Analysis Above 90% of the students found the application

The quiz was designed to test the level of StUdenfﬁteresting, well organized, comprehensible contend
understanding to the covered concepts the fOHOWi”Qgreed on the effectiveness of animation used ikinga
results were con_ducted.. . information easier. In addition the application was

'Ehe students in section "A" results were the folhyv_ successful in increasing students confidence in the
49% (33) of the students answered both questioR$yierial studied 67.7% of the students in the trial
correctly, 40% (27) failed the exam and 10% (7)tt®  ,,qyered that they felt confident about the mateTiais
students were absent. The flipped classroom stsidenf, s clear in the ciass discussion when students wieie
results were promising, only (3%) failed the quizy, pnqwer each other's questions and were confident
accounting for two students, while (18%) 12 werseatb sharing their understanding of the materials. 77wéte

and the students answers showed clear understaoﬁingexcited about their experience with the new apfibca

the concepts as shown in (Table V). (Table VII).
Table V: Exam Results Table VII: Feedback on the layout
Passed | Failed Absent
Section A 49% 40% 10% Yes No
Section B 79% 3% 18% % %

Moreover the flipped classroom had the chance tdDid you find that the application 90.3 3.2
review the material before the exam specially thebe  interesting and well organized?
were absent to review the material while the cdrgroup ~ Did you find the navigation of the | 96.8 | 3.2
only had the book to read the material by themselask ~ 2Pplication clear and easy?

a colleague to help or visit the instructor in fodfice Did you find the content covered e3sy96.8 32
to understand?

hours and ask.for he_lp. Did you feel confident about your 67.7 32.3
D) Post Questionnaire Results knowledge on the subject covered?

The post questionnaire revealed students positivédid you feel excited learning with the 77.4 | 22.6
feedback on the COP | and COP Il interactive apibti  application?
and flipped class method. Students enjoyed studysngy  Did you take the application section 96.8 3.2
the application as 83.9% of the students answenad t seriously?
Answering the question if the classroom was actimé  Did you like the application idea? 96.9 3.2
helpful, 80.7% of the students agreed where moreP0 you consider yourself as self- | 83.9 | 16.1
interactivity and collaborated was present. Morepve Motivated, independent learner?
96.8% of the students found that the questionshin t
application helped by reinforcing the idea covebgdthe
animation (Table VI).

Only 3.2% of the students considered that the éibp
classroom was bad experience, while the majority of
student found it very good and good and as thetedta
they also liked the idea of the application (96.8%)
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Moreover, the majority of the students would likesinroll
in flipped classroom again (Table VIII).

Table VIII: Enrolling in future flipped Classroom

Enrolling in flipped classroom Percent
Yes 74.2
No 194
Total 93.5

In general the application had a positive feedbaio#t
impact on students’ experience, the structure, utygmd
material presented were positively received by estisl
and the feasibility to repeat and forward helpednmth
concentrate on sections they didn’t understand ngattie

International Journal of Innovation and Research inEducational Sciences

Volume 3, Issue 3, ISSN (Online): 2349-5219

In the post exam, 10% of students in section “Atl an
18% from section “B” students didn't do Exam IV &th
contains the COPI and COPII materials). The departm
has seen such absences during the exams; the rdepart
analysis of these absences is because the systdm wi
automatically eliminate the lowest grade betweeta(i I,
Exam Il, Exam Ill, Exam IV). The average of thadg#nts
in Exam IV in section “A” is (mIVA= 60.6) where in
section “B” is (mIVB=73.75). Although higher numbef
students did not attend the exam but still sectiBh
average exceeded that in section “A”. The flipped
classroom has improved the student's performance.
Students in exam IV has shown increase in the stigle
grade by 13 grades. Moreover, the answers of setfid

material more comprehensible. Finally the feedbaq'&\lﬂdents were more elaborated than that of theiosect

guestions were built to ensure that students utatsighe

content, and build their confidence with what they S€ction “A” results in Exam IV is relatively lowénhan

achieved and that what the students reported.

V. DISCUSSION

that in Exam 1, while section B students’ resutt€Ekam
IV was the highest among other exams. The avereapeg
in Exam | was 69.32, where the material covereB»am
| is considered as introductory material, and thetemal

In the pre-questionnaire students average dailyshou covered in Exam IV is conceded as harder thanithtte

time they spend using technology was around (&h6ujs
and 51% of the students consider the course agudiff
one. 72.7% of the students strongly agree thattheses
are based on lectures and 87.9% strongly agreagimee
to integrate more technology and digital matenmltheir
education. As we are dealing with digital citizei8,8%
believe that adding technology in classroom wilkeé a
better place to learn. Moreover, 72.7% of the gsttgle
prefer to have digital format of the material tadst. The
students expressed that they wanted to interadt thi¢
material they are studying in the course 90.9%.

In the post questionnaire a high percentage ofestisd

said they liked the general layout of the Cells and

Molecule COP | & COPII Interactive application, whi
they considered it as user friendly. They alsoestahat
they consider themselves as independent learnershan
application gave them the freedom to study accgrdin
their own pace. A high percentage of students Hzg
were excited about the experience and it madestming
experiment enjoyable. Although students answerethen
pre-questionnaire that they were satisfied withrtbeurse
as it was, the increased satisfaction shown in ptbst
guestionnaire reflects that the flipped classro@s heen
effective in increasing their enthusiasm and ma¢ithem
to study as suggested in H1. Thus flipped classro@s
able to engage and motivate students in class.
Students stated in the pre-questionnaire that pinefer

beginning of the semester.

While in previous semesters, the average of theesilis
in Exam IV was 58.7. Exam IV material is always the
same, which contains the COPI and COPIl material.
Comparing this to the flipped class average grdde,
average increased by 15.05 points. This increaggaafe
is significant value that changes the students’rane
letter grade, and shows improvement that both siisde
and the department want. Thus this experiment vebrke
well with the students under study and increases th
achievements among students H2 (Table 1X).

Table IX: All Exam Results

Exam I| Exam Il | Exam Il | Exam IV
Section A 69.3 65.2 50.3 60.6
Section B 67.4 66 46.9 73.7
Previous 68.7 64.2 49.7 58.7
semester

A high percentage of students were willing to entea
the flipped classroom module as they answeredearptie
questionnaire although most of them did not knovatwh
was. They believe they need more technology in the
classroom.

In the post questionnaire students said they tdek t
COP | & COPIl Interactive application seriously and
intended to study in order to get high grades. Aldugh

a more multimedia integrated with the material give percentage evaluated the experience as “Very Good”.
Section “A” students used the usual classroom nigthoAround 74% of the students are willing to enroll an
lecturing and taking notes if they needed that, lavhi completely flipped course, to give them the freedimm
students in section “B” studied with the applicatio study, test their knowledge and interact with theterial

according to the students pace.

In the post-questionnaire section “B” students shil
animation used made the material easier and teatléss
discussion was active and helpful. Students X dtéte
was very interesting, and exciting. The idea ofchatg
biological processes taking place was really hélpfu

under study. The percentage of the students isueagmg
considering the short time of trial and the novettfy
experience. Not only students had positive attitude
towards the integration of flipped classroom, babahey
understand the material covered more than thathén t
control group (section “A”) consequently H3 is peov
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The instructor in section “B” was able to meet theand were able to elaborate their answers bettesebton
objectives of the class during the assigned tinfee s"A" (control group).
guided the class discussion, did a quiz, and had ¢éxne The limitations in this study on assessing the iraplct
to discuss other topics thus flipping the classraam be of flipped classroom on students are time, backgpoof
considered time saving. In the flipped session esitel students, material, and lack of skills that areeesal in
became the center of the class making it more @ctivimplementing similar teaching methods.
students were able to ask and interact more with th The time assigned for the trial was short, only one
materials, and more students participated in thgection was covered. This does not allow studenésiapt
discussions according to their feedback in the poft a new learning method to see the actual impadhe
guestionnaire. Students can read and learn infasmain long run. Testing the effect of the flipped classmoon
their own, but they need instructor to act as ceachnd students over a semester would reveals the adfeat ef
mentors to stimulate and challenge their thinkiggide the students were the material will vary betweert fzand
them in solving problems, and encourage their iegrn easy concepts.
and application of the material [25], [17]. Thisngolies Students in this trial are in the junior year aril s

with the statement made in H4. haven’t acquired the higher education skills; inslegent
learning and being responsible for their learniag,our
VI. CONCLUSION school system doesn’t prepare students for thamyMa

students at this level change majors or drop caufsbey

The aim of this study is to find and test an akine find they don't relate with the material. Testirgeteffect
Learning-teaching method that has the potential tof the flipped classroom on senior students wouldws
humanize the classroom and make what studentsdmnsihow students’ maturity affects the result of thedst
as hard material easier and digitally accessechiiaogy The effect of the flipped classroom in this ststhiowed
has become a primary element of our daily livemjost promising results, however studying if the flipped
everyone is familiar with tablets, smart phonesd anclassroom will have the same effect on studentseund
laptops even children at early ages now prefergusirch  non-scientific courses.
tools over traditional games. Thus technology hexome Part of the Flipped classroom depends on class
the language of this era, which should be used wbliscussions, which need special skills. Students gain
communication at all levels including the education these skills through time and practice, this stu@gs not
sector. Ignoring this fact will create a large dsggween able to develop these skills for students. Havihg t
the students’ life styles and education, consedwentstudents discuss the material and check their
leading to a lack of enthusiasm towards their legrand understanding, analyzing and criticizing are slslisdents
minimizing the development of the 21st centurylskil need to have for their future.

The reasons why the flipped classroom module wasFinally, students are not used to study with onbnee-
chosen as a hypothetical solution for the problémnsid material, 51.6% of the students prefer readingtadysng
during the observation, lie in its blended natufaligital from a book rather than studying online accordmgheir
as well as classroom based learning-teaching tqubni feedback in the survey. Students’ online educationa
Flipping classroom integrates the learning proéessthe background was null, as what the students answerdad
daily lives of students giving them the freedomnagdl as pre-questionnaire. Students' online educationdlsskan
triggering class interaction and boosting motivatiand be gained in such blending class through time. &ls&gls
enthusiasm to learn. Learning becomes a persodalizare also essential for their future, and for tipeafessional
process and the instructor’s acts like enablersaupgborter development to develop their skills and to stayaxoate.
rather lecturer and controller. The results of this study are encouraging; yet need

To evaluate the effectiveness of flipping as adevelopments on the stated points. This trial shdd
alternative learning-teaching tool, the data celddn the repeated on a longer period of time and targetoseni
pre and post questionnaire, grades and instructostudents. Lengthening the span of experiment wliitina
feedback were used as the basis for evaluation. the researcher to test the development of skilts their

This study is one of the pioneering researchessaggg impact on classroom experience and achievements.
the impact of flipping classroom on students in dudn;
in the "Cells and Molecules" course for junior ldeon ACKNOWLEDGMENT
AUST Students. The outcomes of this study are
encouraging and pave the road for future trialbetter  First and above all, the praise is for Allah, tiaighty
assess the impact of flipping on educationfor giving me health, patience, and knowledge tmplete
Comprehension, enthusiasm reflected througthis work successfully.
participation ~and  collaboration and class time This work would not be completed without the hetal a
effectiveness for both instructor and student. &Sl support of some peop|e and would like to acknov\mdg
prepared prior to the class time, the class time a@ive; them.
students collaborated together and talked about theThank you Prof. Ibrahim kibbi, Dr. Afifi Arabi anBr.
material in a very dynamic atmosphere accordingtwfe  Ali Ghandour, for giving thoughtful suggestions.
students reported, while the instructor was the eratr Another thank you for AUST team; Dr Gretta Abou
of the discussion. Finally student’s grades wereeiased Sleiman, her assistant Ghinwa Masri for facilitgtithe
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