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Abstract: This study reports on a measurement that is uséwvéstigate interactivity in
the classrooms and examines the impact of integyatiteractive projector into junior
high school science classrooms on classroom irteitgcand students’ biology learning.
The results show that there was no significanedéffice in students’ learning achievement
between teaching through interactive projector enegal data projector. Thus, the
integration of interactive technologies in the sl@®@ms might not be able to ensure a
better learning performance or teaching efficiemtthough more types of interactive
actions were observed.
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Introduction

Nowadays, interactive white board (IWB) has beeyarded as a powerful educational
technology which not only supports clear and sessniestruction but also raises the level
of interactivity in classrooms. Many researchesdatd that students are more involved
and motivated while information and communicatitechnology (ICT) presented [1]. But

taking the price and ease of use into considerattoa interactive projectors, which are
more flexible and low-cost, seem to be a betteraghthan IWBs for us. However, does it
really bring more interactions into classrooms whilteractive projectors are integrated
into biology teaching? What is the impact of inttr&e projectors on classroom

interactivity and student learning outcomes? Asranttive projector is a very new

technology released recently, its actual teachffigency and effectiveness have not been
empirically addressed so far. This study thereforeises on investigating the impact of
integrating interactive projectors into biology ¢kang from the aspect of classroom
interactivity.

1. Theoretical Framework

Generally speaking, traditional IWBs have large pldig devices connected with
computers. Once the disconnection between compu@rdisplay board happened, the
instruction is disrupted and student attentiorersibbly disturbed. Furthermore, in order to
easily manipulate computers and display boardgiuictors or students are often restricted
to stand in front of IWBs or other interactive taologies in the whole class teaching. By
using the interactive projectors, instructors anglents can remotely control all objects
displayed from a distance, and there is no neathémge any classroom settings. We can

18



still enjoy the functions that IWBs or computersngarovide, for example, zoom-in,

erasing, focusing, sharing, undoing, annotating sman. Most of researches point out
that, interactive technologies, such as interagtnggectors and IWBs, play a crucial role
in improving teacher-pupil interactivity. Howevespme studies indicate that teacher-
centered teaching is unexpectedly strengthenedn e educational media, especially
interactive technologies, are newly introduced ihie classes [2].

Although it's widely believed interactivity will ake an impact on learning outcomes,
there is still no clear and common definition abthe nature of interactivity in real
teaching circumstance. Therefore, how to measuck carify the interactivity in the
classrooms is an important issue. Some researdheisqut that the reason why ICTs can
support teaching activities depends a lot on theninsic and constructed features [3],
once these features are perceived and transformedexternal representations, they are
actions. Therefore, this study attempts to invaséidhese actions about interaction in the
classrooms and further to examine the perceivet&@ieness.

2. Methods
2.1 Participants

Totally four classes of 7 grade students (n=126) were involved in this stutly
investigate the effectiveness of interactive teaghhrough the use of interactive projector,
two of them were taught through using the inteva&ctprojector (interactive group),
whereas the other 2 classes were instructed byaetegta projector (information group)
(Table 1).

Table 1. Number of participants in the study
interactive group information group Total
Students 61 65 126

2.2 Materials

This study employed the unit of digestion systeninatructional content regarding to its
complicated characteristics. The teaching materiaéye mostly identical between
interactive and information groups. Both of thedopted several video clips and short
flashes to motivate pupils’ learning. However, m @tempt to appropriately utilize the
functions that interactive projector provides, somaterials were slightly changed to
make it more actively operable. These changesdedueplacing the static contents with
more dynamic and movable one to allow the occugeat more human-computer
interactions (e.g. dragging, writing, and selecdting

2.3 Research Procedure

Both groups (interactive and information) receivedsessions (90 mins) of digestion
system teaching by the same instructor. In ordextude novelty effect resulted from
the invasion of new technologies, instructors haterted to use either interactive or
general data projector for teaching two weeks leeémnducting this study. A knowledge
assessment was administrated to students as agiaater instructions. The whole class
teaching was recorded by camcorders for furthelyamas during study period.

2.4 Instruments
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2.4.1 Knowledge Assessment

The development of knowledge assessment for Dagesystem included two phases.
The original version of assessment was acquireth ftbe previous study [4]. One
biological education expert, one biology teached ane graduate student majoring in
biology were invited to review and modify the itemesensure expert and facial validity.
Moreover, a pre-trail test (n=146) was conducted several ill-suited items were further
excluded from the assessment according to thetsestildifficulty and discrimination
analyses. At the end, a knowledge assessment togsi$ 31 multiple-choice questions
for measuring participants’ understanding of digestsystem were finally formulated
(Cronbach’ex=0.92 ).

2.4.2 Coding system for interactivity analysis

A coding system for analyzing classroom interattivwwas developed to investigate the
impact of integrating interactive projectors intdesce classrooms in this study. Some
researchers have emphasized that only when theiabpgatures of interactive
technologies are perceived and performed by baithers and students, can influence of
them be revealed [3]. Hence, we further definec&sstoom interactivity” as “actions
which are performed by teachers and students ¢wegeperceive the supported features of
educational technologies and regard the features fasilitator for initiating reciprocal
dialogue, constructing learning environment andfslthng knowledge, and these actions
can be observed in the classrooms.”

According to the previous research, there are @ras that ICTs can provide to
construct instructional content and reveal poténgfiiciency [3]. Referring to the
theoretical framework they put forth, we distribdithiese 20 actions into three categories
depending on the role that interactive technologias play in the classes [1¢bject,
participant andtool. When ICTs are considered as a passive role waiehused to
perfectly present people’s commands, theyddmects People interachboutICTs in this
category to merely display the materials prepareddvance. On the other hand, when
ICTs are considered aarticipants people interaavith them. ICTs now serve as learning
environments and might be able to be initiatorsaction and may pose unanticipated
feedbacks to students’ responses. Finally, if I@lesy a role oftools people interact
through them. ICTs now are considered as medialware used to help achieve final
learning goals and prompt deeper thinking procegge3able 2 represents the developed
coding system which describes the roles ICTs cag phd the actions they can provide
under each category.

Table 2. Roles that ICTs can play and possible acins they can provide
Action Description

Object: Interact about ICTs

Selecting A resource or procedure can be chasemd list.
Comparing Different features of an object oreliént objects can be compared.
Retrieving Resources or saved files can be openadcessed to.

Apprehending Contents displayed can easily belveat and understood.

Transforming Teaching materials can be showed in different mftdion types or throug
different media.

Revisiting The same materials or concepts can be emphasizedsing repeate
processes of activity in the same class.

Undoing The status of entire process can be returned t@ringous step or the ve
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initiation.

Repeating A saved or automatic process can leateg.
Participant: Interact with ICTs
Focusing Particular aspect or specific proceggegentations can be paid attention to.
Role playing Some roles can be assumed in learning activitiéistional settings as in re
lives.
Annotating Notes can be added to a process septation.
Modeling Relationships between variables canhosved to simulate process.
Responding Complete actions can be promptedroadéed through ICTs.
Questioning Questions that ask for answers cahbeed through ICTs.
Prompting Some short sentences or movements that triggeraswe do something ¢

be showed by ICTs

Tool: Interact through ICTs

Composing Ideas can be organized and recordexltbeyg arise.

Editing Information stored and demonstrated aaedsily modified without traces.
Collating Different facilities can be integrateda single resource.

Sharing Resources and ideas can be easily iategeld and communicated.
Cumulating Different resources can be integratéal $single presentation content

Note. Modified from “The features of interactive whitelsdaand their influence on learning,” by S.
Kennewell and G . Beachamp, LearniMgdia and Technology, 82), 232-233.

2.5 Data analysis
2.5.1 Classroom interactivity

For both groups, the video recordings of classratrservations were simply edited for
interactivity analysis. We randomly edited a onexmé video clip in 5 minute intervals,
which finally generated 22 video clips for infornaatt group and 28 clips for interactive
group. Two researchers (coders) were participatélda coding procedure. Before coding,
the developed coding system was clearly discussddhbe definition of each action was
carefully clarified by the two researchers untié tbonsensuses on them were reached.
Then the coding task was conducted independentge&chers had to not only take
down every different action they observed in thdewai clips and how many times the
action happened, but also subjectively score taehiag efficiency brought by each action
from 0 (no efficiency) to 4 points .

Two scoresgategoricalandeffective were calculated according to what actions were
observed. For calculatincategorical scoregach action was simply given 1 to 3 points
according to what category they are in. For examgtéons which show ICTs serving as
object for directly responding to our commands were scdregoint each. If ICTs, as
participants,are used not only for giving feedback to our malapons, but initiating a
discourse space for teachers and students, agtiotés category were scored 2 points
each. Finally, when ICTs are used as a synergiste to help teacher and students to
construct knowledge, they act &®ls. Actions in this category were given 3 points each.
Categorical score was generated by simply summintdhe categorical points of observed
actions. On the other hantaching efficiency rated by researchers for eatiora was
multiplied by times and then summed up, resultimgffective score

Furthermore, researchers were additionally reduite score the whole-class
interactivity (from 1 to 10 points) for the sakeretiprocally verifying the reliability. The
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final effective and categorical score and wholesglanteractivity were obtained by
respectively averaging scores between the two retses.

2.5.2 Learning achievement

Students’ responses to multiple-choice questionghef knowledge assessment were
scored as correct or incorrect. They were given moist for each correct answer, which
resulted in a maximal full score of 31 points. Arsaé of covariance (ANCOVA) was run
to examine if there was any difference in studesrfggmance on knowledge assessment
between interactive and information groups. Theioled score of knowledge assessment
was employed as independent variable and instnaitisreatment (interactive and
information groups) was adopted as dependent \ari&tudent performance in biology
on the first midterm exam was used as covariate.

3. Results
3.1Interactivity

Table 2 shows the coded actions. For informatiasugy there were totally 10 actions

observed and 9 of them were coded by both resaatrchibereas a total of 15 actions (and
12 of them were in common between researchers) eaated for interactive group. The

result shows there were more actions observedanactive group than information group

for either all actions observed or actions codeddmmon by both researchers. Table 3
represents categorical score, effective score dmleaclass interactivity for both groups.

The results reveal that effective score of infoioratgroup (177.25) was better than
interactive group (136.00); contrarily, categorisabreof interactive group (70.25) was

higher than information group (49.25). The scoreslmwle class interactivity were almost

the same between the two groups (5.75 and 5.50ecbsgely).

Table 3. Actions observed by coders

information group interactive group
selecting, comparing, apprehendi
undoing, focusing, annotating,
responding, questioning, promptir
composing, editing, sharing,
retrieving, transforming, revisiting
total actions observed 10 15

Note.Actions that were observed by both researchers sleowed in normal and those observed by just one
researcher were showed in italic.

selecting, comparing, apprehendi
revisiting, focusing, responding,
guestioning, prompting, sharing,
transforming

types of actions

Table 4. Effective score, categorical score and wleaclass interactivity for groups

effective score categorical score whole-clasgaatévity
information group 177.25 49.25 5.75
interactive group 136.00 70.25 5.50

3.2 Learning achievement

The results of ANCOVA for student performance omkiedge assessment were shown
in Table 5. It is found that there is no signifitagifference in student knowledge
acquisition between information group (Mean=19.8M)=6.72) and interactive group
(Mean=19.22, SD=7.28).
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Table 5. Statistic results of ANCOVA for performance on knowledge assessment

component sum of squares df mean square F value
Sectional examination scores 2811.99 1 2811.99 4204.
Between 59.31 1 59.31 2.20
Within 3285.34 122 26.93

Total 52582.00 126

4. Discussion

In our study it is interesting to find that no sigrant difference in student achievement
between teaching by interactive and general datgeqiors was revealed. However,
Interactive group did perform more classroom irgdvity when it comes to either all
actions observed or actions coded in common, aadc#itegorical score of interactive
group was actually higher than information groupt Bie more interactive actions seemed
to not be able to promise the perceived teachiffigieicy as the effective score of
interactive group was lower than information grolp.other words, student learning
outcomes and perceived teaching efficiency wereabtd to be enhanced, although more
interactive actions were observed in interactiveugr The possible interpretations are as
below.

4.1 Ceaseless interactive actions cause cognitreel@ad

According to the field notes of classroom obseoragimade by researchers, the ceaseless
interactive actions unexpectedly leaded studentsetmme continually multi-tasking and
frequently interrupted student learning proces$$§][ Either instructor or students had
to spend a lot of time interacting with the inténae projector; however, some of these
interactive actions are actually complicated. lis tase, students had to switch attentions
among learning materials, instructors, peers aachiag media all the time because of the
use of interactive projector in the classrooms,civhierribly results in extremely heavy
cognitive load [8].

4.2 Recommendation

When an interactive technology is newly introdua®o classes, pupils generally need a
period of time to get used to it [9]. So the desmjtearning tasks should be appropriately
scaffolded [10], for example, tasks should be ayeainfrom easy to complicated gradually,
or students may spend too much time on writing amabtating, and the learning content
may still be hard to be recognized.

In this study we developed a coding system for stigating classroom interactivity and
primarily examined the effectiveness of the useindéractive projector on classroom
interactivity and student learning outcomes. Thisai first try. We suggest that more
researches, such as interviews and discourse @)algsld be conducted to further reveal
what really happen in the classrooms and how isrétationships between actions,
interactivity, teaching efficiency and learning caitnes in the future.
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