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Abstract

With the rapid development of information technology, modern information technology
is gradually changing people's life, study and work. People have clearly recognized that
information collection, transmission, processing and application ability has become a

modern new discipline, compared with other subjects, it has
characteristics that in the process of learning it pays more attentlon

students' ability of hands, brains and initiative exploration. educator the line
of the disciplines of information technology, seriously g the of teaching
mode so as to do well the teaching of information t |mpr0ve the
teaching effect is their responsibility. Nowadays ude rnmg interest in
information technology course. Investigating |ts lems occur in the
teachers' teaching methods. Most domestlc Is ge ly Use cramming teaching
methods, blindly instill the knowledge i ts no @r they have digested or
attracted. For the knowledge teache they t d and they just have the
impression on the knowledge Iearn orin dents creative, hands-on, and
thinking ability. This kind of tra |nfo technology course cannot well
mobilize students' interest in Ie r I form jon chnology course. In contrast with the
cramming method of teachi e eurlst hlng method, whose important feature is

teaching mode, flipped room ¢ t in the heuristic teaching mode enters into
people's vision. The classro refers to change the traditional teaching mode of
teachers explalnl?\/ V&ige for students in the classroom, and students
consolidate ne Iedge th heir own independent homework to the teaching
mode of st arn g knowledge independently after class and doing exercises
to consolld dige nowledge in the classroom with teachers. The author, after
reading the fllppe room theories and teaching research, combined with the
characteristics of ation technology disciplines, constructs information technology
teaching mod on flipped classroom concept. In the practice process, test the
effects of a pIy flipped classroom in information technology teaching, and gradually
modifies rfects it. Under the background of information culture in our country,
explore@information technology teaching model based on flipped classroom concept

considering the importance of the ap@ of knowledge. Under the guidance of the

% rized by the local culture
eywords: Flipped Classroom; Information Technology Course; teaching mode

1. Introduction

Since the introduction of flipped classroom to our country, the instructional practice
has been carried out in many basic education subjects, while such practice is relatively
less in information technology subjects. On the one hand, the information technology
course in the basic education is an important starting point to enhance the informatization
level of basic education. It can enhance students’ information literacy, and plays the role
of initiative innovation and demonstration of the Teaching Model. On the other hand,
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many problems exist in the information technology course in the basic education, which
two outstanding problems are: The Teaching Model is too traditional; students are hardly
interested in the information technology course, and digital resources supporting the
teaching materials have the low utilization rate due to the restriction from classroom
duration. Therefore, the information technology course in middle school introduces
flipped classroom, for the purpose of improving the instructional quality and realizing its
value in informatization of basic education.

1.1. Research Background

1.1.1. New Requirements of the New Curriculum Reform to the Classroom Teaching

"National medium and long term education reform and development plan (2010-2020)"
puts forward: initiate the heuristic, the discussion type, the inquiry type, the participation
type teaching, teachers guide and help the student to learn to study. Stimulate_st *
curiosity and thirst for knowledge, protect the student's self-esteem, cultivate ts
interest hobbies and personality development, creates good learning atm ere of
independent thinking, freedom to explore, innovation for stydepts. It forward
strengthening the application of information technology.ﬁthen th@ of teachers'
application of information technology, constantly upgate corgept Of teaching and
learning, constantly improve the teaching metho ) i

prove, the lity of teaching
Encourage students to make full use of informatios technc%vﬁols to take active
learning, autonomous learning, and enhanwmw information technology to

analyze and solve problems. "Basic educ curricul orm outline (Trial)" also
makes it clear that it necessary to streng reformesof s dents learning style, change
the current situation of rote learnj celvn mg, and mechanical training.
Moreover, advocate that students t mma% participate in classroom activities,
willing to discover, and dilige -on brain, cultivate students' ability of information
collecting, information processiyg, and rie owledge acquisition, and the ability of
analyzing and solving pr lems as w mmunicating and cooperating with others;
cultivate students' inde nce, aut y, creativity, guide the students to solve the
problem step by st @&lvate questioning attitude, and then carry on the investigation
and research, so as mot obtain new knowledge in practice.

1.1.2. Cur atl

With the accelerated
information technol

a@:hallenge of Information Technology Course

de) elopment of information technology, possessing the ability of
as become the most basic requirement for talents in today's
society. Primar, secondary school information technology course is a course
combining theo ith practice. How to carry out effective teaching to improve students'
thinking ity and the ability of solving practical problems has become a difficult

he teacher. At the same time, information technology subject has its own
cs, interest, and it has close relation with real life. In consequence, it is deeply
learners. Information technology disciplines has great significance in the
ation of learners’ innovation ability, cooperation ability, and communication
collaboration ability. As a result, many educational researchers have begun to focus on the
reform of the teaching structure and teaching model of information technology curriculum.
Along with the gradual popularization of information technology education, learners'
information technology ability training is importantly listed in the new curriculum of
basic education, and primary schools in various regions also correspondingly open
information technology course. However, because of the great difference in the various
regions of the political, economic and cultural development level, information technology
development level of every area also exists great difference, not every region has attached
great importance to the teaching of information technology curriculum. As a result,
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students from different areas have different information technology ability so that it
brings difficulty for information technology teacher's teaching.

The most prominent embodiment is that in the usual study, information technology
teachers and students do not attach importance to information technology course. Instead,
they always do several sets of questions before the exam and used to thinking that
everything will be fine. In information technology class, students' learning efficiency is
not high. Teachers just blindly adopt cramming method to instill the theoretical
knowledge in students, while overlook an important point, student’s hands-on ability. In
the whole process of classroom teaching, students cannot listen to teachers carefully,
resulting in disorder in the classroom teaching. In the whole learning process, students
have no clear understanding of cooperation and exploration problems. They tend to begin
learning activities without preparation in advance, so the result is often that they just say
what is in their mind. Without filtering the original possessed knowledge, students
directly speak out what they want, which is the activity detached of subject learni g
teaching activities organized by teachers are always difficult to meet the needs r\dfe
students. Some students think that the content explained by teachers is too s %rng
that the teachers can enhance the degree of difficulty; however, the r S béligves that
teacher's teaching progress is too fast, knowledge taught Iassro much that
students find it difficult to keep up with the progress tea s teaching is
difficult to meet the personalized learning needs udent h er, the students'
dissatisfaction has a direct impact on the enthusr@( teac mg, such kind of
chain reaction ultimately impacts the |mplemen t he teach bject

1.2. Research Significance

The first one is theoretical S|gn| % At p @) the researches on the flipped
classroom have only done two t ne |S‘Q“ made a detailed introduction to
foreign flipped classroom, and‘th ond is made their evaluation on foreign flip
classroom. While the practi&@me with® %tlonal condition of our country is rarely.
Flipped classroom wanting.to get furt opment in our country, the first thing to do
iS to possess the teachrné)de of prowiding the implementation of a flipped classroom,
reform the orlglnak skeom tea h g, and expect to achieve good teaching effect. This
paper, based on th arch ipped classroom model, defines the concept of the
flipped clas arrres 0 e “analysis to the implementation of information
technolog Ium ovides the flipped classroom teaching design pattern that
has practic |dance w of this, the study can enrich and perfect flip classroom
teaching mode, tea ethods and teaching strategies, and improve the quality of
education in our .

The second«isNpractical significance. Through the further research on the original
flipped clasgroomn?, it has been found that a new teaching mode of information technology
teaching imre es the students' information literacy, promotes the reform of classroom
teachin \a‘ d improves the quality of teaching. Therefore, based on the above theoretical

j @ ce and practical significance, this research puts forward the application research
%ormatron technology teaching model based on the flipped classroom concept, and
haopes that the new teaching model can optimize the teaching of information technology.

2. Literature Review

Origin of flipped classroom in the United States, it proposed only few short years. But
education researchers and teachers pay close attention to it around the world. It has
become a hot topic in recent years.

Flip the classroom first appeared in Harvard University, 1991, the school's professor
Eric Mazur in his physics curriculum began to use the "peer teaching method", the
specific operation requirements of the method are: students learn course content outside
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the classroom. In the classroom, students ask questions, thinking, discussion, and answer
as the main theme of teaching activities [1]. Although Eric Mazur did not explicitly put
forward the concept of "flipped classroom”, but it is not difficult to see that the teaching
method has agreement with the flipped classroom. In 1996, Miami University Teachers
Maureen J. Lage and Glenn J. Platt in their course of "principles of microeconomics" first
formed the rudiment of the flipped classroom [2]. United States held the 11th
International University Teaching and academic seminar in the 2000, J. Wesley Baker
submitted the “Flip: Using Web Course Management Tools to Become the Guide by the
Side”, it caused the strong interest of participants. This article put forward "flipped
classroom model”, which is a more mature model to the development of the flipped
classroom at this stage. In this study, it also clearly describes the essence of the flipped
classroom [3, 4]. The vigorous development of the flipped classroom began in 2007,
Woodland Park High School is located in the Colorado Rocky Mountain, there are two
chemists Jon Bergmann and Aaron SAMs began using this model [5]. In ZMW

California, Salman Khan by virtue of the video reconstruction of education e
speech shocked conference of scholars whose attend the TED at the time, ?@ger
the upsurge of research flipped classroom theory and ex erlment fli ssroom
teaching mode in the world of education.

Analysis from the collected data, the scholars in our gq tr cur ent focus of the
flipped classroom is mainly the introduction of foreiggcesearch res portlng and the

macroscopic theory model construction. In China rllestm flipped classroom
concept application in teaching practice is located e Fifth le School of Zhuhai,
Guangzhou and Chongging Jukui secondary{school, i &ved a good experimental
effect. In addition to this, there are some -@ ers in our try have begun to actively
use flipped classroom teaching mode 4o Nigfiovate, t own classroom, such as, some
teachers use the Moodle platform t %on t x teaching experiment in English
classroom, Career Technical achersr& ipped classroom thinking to adjust
their teaching. A

3. Design of Teachi odel oi&)ed Classroom on Information
Technology Courge

On the basis \}elated % and overseas Teaching Model, in accordance with

the Construeti , 'Mastery, Ledfning Theory, Humanistic Theory, and the Theory on
Zone of P I Dev t, we design the model from the perspective of teachers
and students,”and lis specific teaching links in the model diagram, which is

convenient for teac
of the instructi
technology co

orkers to refer to such model. With the continuous improvement
actice, this flipped classroom Teaching Model on information
middle school has been designed (show in Figure 1).

— k= k= k=
g M B I B B

Figure 1. Flipped Classroom Teaching Model on Information Technology
Course in Middle School
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The Teaching Model is designed to include two links - “Before the Class” and “During
the Class”. Expressed with a circle in the clockwise direction, this model has the cyclic
process. “Before the Class” includes two stages - “Teaching Preparation” and “Pre-class
Learning”. “During the Class” includes two stages - “Classroom Activity” and
“Evaluation and Feedback”. Flipped classroom is a bilateral interaction process composed
of teachers’ teaching and students’ learning, therefore this model starts from the
perspective of teachers and students; with its “circle” framework. This model reflects that
teaching links influence with each other in the cyclic process; teachers can easily learn
from the model due to its clear teaching process and strong sequence.

3. Analysis of the Teaching Process

3.1. Teaching Preparation

Teaching Plan: Before implementing the flipped classroom Teaching
teacher should have a detailed teaching plan of the whole lesson, including

plans as teaching objectives, teaching content, teaching video, homework, ¢x , work
theme, and evaluation scale, as well as a series of plan Preparations” - xchange
platform, exchange time, and student grouping.

Video Manufacturing: The careful designed angd=tg€orded teach ideo, which can
effectively attract students’ attention. It is the cc Stohe 0 lementing the flipped
classroom teaching. The video of each Iesson be divi nto several sections
according to the teaching content, and in atlorxt ology courses of middle

school. The video is generally divided ipt tlons Wlt onger than 10 minutes for
each, which can effectively reduce mtwe g of learners, ensure that they
complete the related learning W|th|n ively iod, and effectively improve the
utilization rate of learning res u d Iearn% iciency of learners [6]. The video
which is manufactured by the t% shoul ide students to actively participate in the
learning from teaching vide ome_ e open resources are available on the
network, but these readysmade teachipg\reSeurces are often inconsistent with the actual
teaching objectlves S achers shobld create the video on their own.

Resource Prep efore l&%ﬂass the teacher completes the resource integration
to build the Iea sourc [7]. Learning resource package: is generally the
compresse g age ain line of such file package, the courseware can be

bas

produced ch too T and web page. When the courseware is played, students
can learn on the rovided by the courseware. The courseware should have the
navigation, accordi

which students can complete their self-paced learning. Such
navigation consis{s af“learning objective, list of learning tasks, teaching video, operation
exercise, quest bmission, and challenging exercises. Teaching video can be divided
into muIWi eos according to the teaching content; students can view the video
through@ ing the corresponding link.

class Learning

ependent Learning: It is the important link of students’ pre-class learning.
Independent learning starts from the acquisition of knowledge. Students should first
download learning resource package through the network platform, and then begin their
self-paced learning. Students can learn under the guidance of the courseware’s navigation.
In order to improve the learning efficiency, students can forward and backward the
teaching video according to learning objectives and their background of knowledge and
skills, and can also pause the video for noting the question.

Exchange and Discussion: It includes instant exchange and group exchange. In the
instant exchange, students can exchange and discuss with each other through such
functions of QQ Group as group voice, group video, screening room, discussion group,
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and post bar. Group members can share the learning gains, explore and solve the
problems encountered in the process of learning the teaching video and pre-class exercise.
For those problems that cannot be solved by group members, they can contact with the
teacher, and the teacher will provide individual counseling and answer the related
questions. During the group exchange (the duration is about one hour), teachers and
students answer the questions in the real-time way through QQ Group. In addition, the
teacher can check students’ learning situation by asking questions and then exchange and
discuss some questions raised by students during their independent learning.

Exercise Completion: When setting up the corresponding exercises according to the
teaching content in the stage of resource preparation, the teacher should take full
consideration of students’ cognitive structure and reasonably design the exercises with
appropriate difficulty and quantity, so that the exercises will be challenging for students,
and students’ interest in learning will be aroused. Through learning the teaching video,
students complete the corresponding exercises, and send the completed exercises\to t
teacher’s e-mail. The teacher will give the evaluation on exercise completion, a
individual counseling according to the evaluation results. %

Materias Collection: The group determines the work theme and job di f each

group member through exchange and discussion, accordi he teac tlves and
tasks which are assigned by the teacher, and then ea e materials,
according to the group theme and his/her own tas the €s0 |brary provided
by the teacher and the network. Finally, the Iead etes the resource
integration and shares such resources with each roup embe classroom.

3.3. Classroom Activity

Exchanges of Questions: The mos 6;2 alu d classroom is reflected in the
face-to-face exchange between te nd st [7]. Teachers and students should
determine the questions to be edint cla room. The teacher can put forward
some questions according |mportar1 difficult teaching contents, and students
can also put forward the estlons ac Q@o their own situation of pre-class learning.
In the Classroom Actlvt chers a ents will exchange and solve these questions.

Students can solv tions thr gh the group cooperative inquiry; if students cannot
solve the questl each ake the detailed explanation and demonstration of

these question
Independ reatlo : @ents complete the creation of individual works as per the
teacher’s requirements e flipped classroom, the teacher should pay attention to

cultivating students’” y to independently finish tasks and solve problems. Only when
solve problems independently, can the knowledge internalization

and solve the problem.
ollaboration: In the flipped classroom, we should cultivate the cooperation
seigusness of students, and divide them into different groups, with 3-5 students for
%@roup. In each group, a group leader is elected to organize the inquiry activities of
he”group. When the student independently creates his/her own work in the classroom, if
he/she cannot solve the question, he/she can exchange and discuss such question in the
group. Group members accomplish the learning objectives through collaboration. The
teacher needs to capture the dynamics of each group’s inquiry and guide them in a timely
manner.
Achievement Exchange: After the independent and collaborative inquiry, students
display their works in the classroom. During the achievement display, the student can talk
about the intention, advantages and shortcomings of his/her designed work, and then other
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group members can evaluate such work. The teacher can also organize the “small
contest”, on which each group can exchange, comment, and share and learning gains.

3.4. Evaluation and Feedback

The evaluation of flipped classroom should be multi-dimensional and multi-mode. The
evaluation should pay attention to students’ ability to solve practical problems [8]. The
evaluation content includes process evaluation and summative evaluation. Process
evaluation includes students’ exercise completion, the situation of putting forward the
problem, independent inquiry in the classroom, and the enthusiasm for group
collaborative inquiry. Summative evaluation mainly refers to achievement display.
Evaluation methods consist of self-evaluation, group’s evaluation, and teacher’s
evaluation. Finally, the teacher collects statistics of evaluation results, and gives the
feedback on teaching through evaluation results, so as to strengthen and remedy students’
shortcomings, and improve such shortcomings of the future courses. ¢

4. Application of Flipped Classroom Teachmg Model on Inf

Technology @

4.1. Experimental Process

The duration of this instructional experlment iS¢ meste perlmental objects
are the students from two classes at one mid hool in Jiaagsu province - Class (1) and
(2) of Grade one. 53 students of Class (1) h expeﬁ | objects, and 56 students
from Class (2) are the control objects. in the pe mental class are taught with
the Teaching Model of flipped classro%d st the control class are taught with
the traditional model. These two cl e teacher, and the basically same

teaching content and teaching

Experiment hypothesis: the e nt students’ information literacy can be
enhanced and mdependent Iearnl g ca@ be upgraded.
4.2. Analysis and Di n of E §r| ental Results
4.2.1. Compari \f Inform Literacy between Pre-experiment and After-
experime

Before the"experim e pre-test is implemented on students from the experimental
class and control cl analyze if there’s significant difference in the pre-test scores of

students from twloN¢cldsses. It can be seen from Table 1 that there is no significant
difference in t e-test scores between the experimental class and the control class.
Therefor@re implementing the Teaching Model, there is no significant difference in
pre-test s of students between the experimental class and the control class, and
studﬁ@formation literacy is basically the same.

@ble 1. Difference Analysis of Pre-Test Information Literacy Scores of
Students from the Experimental Class and Control Class

Class n Mean Value | Standard Deviation | t

Pre-test Score
Experimental Class | 53 | 75.68 9.158 0.133

Control Class 56 | 75.45 9.141
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After completing the experimental process, we carry out the after-test on students from
the experimental class and the control class to analyze if there is a significant difference in
the after-test scores of students between the two classes. It can be seen from Table 2 that
the average scores of the experimental class and the control class are 81.83 and 76.14
respectively. A significant level of difference (p<0.001) has been found between the
difference in their scores. As a result, after the flipped classroom has been implemented
for nearly one semester, there are significant differences in students’ scores between the
experimental class and the control class, which shows that this Teaching Model can
enhance information literacy of students.

Table 2. Difference Analysis of after-Test Information Literacy Scores of
Students from the Experimental Class and Control Class

Class n Mean Value | Standard Deviation t

V’
After-test Score Experimental Class v

Control Class 53 81.83 7996 @
.
4
56 76.14 749

Note: ** indicates p<0.01, ***indicates p<0.00®same b\w
4.2.2. Comparison of Independent Learn@pautyt@n Pre-experiment and

After-experiment

Before the experiment, the pre-te le 0 students’ independent learning
capacity from the experimental c co s to analyze if there’s significant
difference in the independent g capa y of*students from two classes. It can be
seen from Table 3 that there™ significa erence in the pre-test scores between the
experimental class and t ontrol c refore, before implementing the Teaching
Model, there’s no si t dlffere in independent learning capacity of students

between the experi ta class and the control class, and students’ independent learning
capacity is basic

Table 3 s |cal of Pre-Test on Independent Learning Capacity of
5 ents e Experimental Class and Control Class

m n Mean Standard t
Value Deviation

G
P Pre-test Score
Experimental
@) : Expe 53 |68.70 |9.943

O 0.28
@ Control Class | 56 69.23 9.894 1

Through testing the independent sample ‘t” of students’ after-test scores from these
two classes, the result is shown in Table 4: a significant level of difference (p<0.01) has
been found between the difference in their scores, significant (p<0.01). After the flipped
classroom has been implemented for nearly one semester, there’s the significant
difference in the information literacy of students from the experimental class and control
class, which shows that this Teaching Model can upgrade students’ independent learning
capacity.

292 Copyright © 2016 SERSC



International Journal of Multimedia and Ubiquitous Engineering
Vol.11, No.12 (2016)

Table 4. Statistical Table of Pre-Test on Independent Learning Capacity of
Students from the Experimental Class and Control Class

Class n Mean Value | Standard Deviation | t

Pre-test Score

Experimental Class

53 | 75.91 | 9.195 2.87%*
56| 70.19 9.413

Control Class

5. Conclusion

This research constructs the flipped classroom Teaching Model on information
technology course in middle school, and the teaching experiment results show t th'
Teaching Model is proved effective in enhancing information literacy and
independent learning capacity of middle school students. The informati nology
discipline promotes the learning of other disciplines. The main purp @rmatlon
technology discipline is to cultivate more citizens who v&ft)rmat% acy for the
modernization construction of our country. In informati h olo ng process, it
can effectively change the traditional teaching the flippe sroom teaching
ideas and learning styles of students, inspire stud arnin x?ﬁ improve teaching
quality, and optimize the information technol teaching._Th ormation technology
teaching mode can improve students' intere rning*i ation technology through
the autonomous learning or cooperativ ‘arch amongslearners. More importantly,
cultivate the learning enthusiasm and V|ty iative in their learning process.
Through the practice, it is proved that applicati f the flipped classroom teaching
mode is effective in informati logy teaching, which can optimize the traditional
teaching mode. & .

\
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