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Editorial

Decision Sciences
Donald G. Perrin

While exploring decision sciences and teaching a coursaimagement science in a local MBA
program, | @me to realize that we make scores, even hundreds of decisions, every day of our
lives. It is a skill we take for granted, and a task filled with hazards because of erroneous,
distorted, or incomplete informan, or the need to deal with forces beyond our control

Edward Deming identified the importance of accurate téés of data to facilitate making
good decisions. He was a force for change in the Japanese automobile industry after his
transformative ideas were rejected by U.S. automobile manufactdesbecame part of a
quality movement that has continued under many néanes/er half a century

Decision scienceptimizesvariables we can controldecision variabled.ogical decisions based
on decision variables adeterministici they havdixed answersUncontrollable ariables
includeenvironmental variable&Vhere these occur within a rangech asdaily temperaturg
theycan be factored into the decision prodesgroduce a range of possible answé&gucation
involvesoptimization of a large number décision variables anghcontrollablevariables

Learnersan bedescribedy nameage, sex, height, weight, intelligence, experience, aptitudes,
learning stylematuration, personality, curiosity, motivation, focus, and attention pamy of
thesevariablesare uncontrolledh thateducatorscannot change therducationis based on
decisionvariableswve cancontrol such agurriculum,teaching methods, and learning
environmentgo foster scial and intellectuatievelopmentEvery learner is unique, which is a
challenge to or industrial model of educatidrased on batch processitigattempts to put

similar students into groups, the way we grade oranges in a packing shed, so that all oranges in
the box are uniform in sizend color.In schools, we call this homogeneous grouping.

Homogenous growgincludestudents of similar age, intelligence, aptitudes, and academic
experiencelarge schools haveeparate classes for high, average, and low performing statlents
anyeachgrade levelThis simplifies the job of the t&cher ly reducingvarialility in each class

So long as classese small, the teacheanadaptiessons ath provideindividual tutoringto meé

the elucational needs of most of the students.

In the latter part of the #@century, integration replaced homogenous groupirdthe classroom

became a microcosm of U.S. society. This added wasgabrace, culture, language, social class,

and intelligenceStudents vith disabilities weralsofi mai nstr eamedd i nto regul al
Variability among students aggreater than ever beforgetteaches weretrained in teaching

methodsdesignedor smallhomogeneous classd$ie problemwas complicated by aexplosion

of new technology andrgentsocietal needs thahanged the goals of education.

Technology, immigrant labor, and outscenlenanufacturingand global competitioraised the

bar for educational quality andlegance Compliant and literate graduate®re no longer

sufficient Advent of thanformationage created demand foprofessionally trained psons who
areinnovative creative andentrepreneuriao work inhigh-tech, high financemulti-cultural,
globalorganizationsGraduatesnustbetechnically literate andreative problem solver3hey

mug bewell versed in knowledge, skills and aptitudes with higher levels of learning. They must
beable toresearctandinterpretdata to makeptimal decisiors.

Are we ready to change our schoalgl teacher training prografm the twentyfirst century?
Are our graduating students prepatedesolveglobal problems such atimate chang,
territorial disputeswars, failed economiefyod andwater shortagesnalnutrition, and pubic
health issuesEducationshouldbe a powerful influencein findingand implementingolutions
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Edi t or 6Bhe &lthdrsecombine enthusiasm for the new course with a scientific approach to design and
development. They recognize the newness of astrophysics to college level curricula in India, and in the
absence of a suitable text book, embed much of the content in a multimedia package designed for distance
learning. Best of all, the materials were pilot tested as they were developed, and the course can be web
enabled and made available on a global basis. This is an inspiring and evocative article.

Design, Development and Effectiveness of a Digital
Interactive Multimedia Package in Astrophysics

for Undergraduate Students

G. P. Pimpale and R. V. Vadnere
India

Abstract

Though astronomy is the oldest and a very interesting branch of science, it is observed that
talerted students do not seek cardarthis domain. Generally, theyre interestdin this subject
as amateurs but do not pursue higher studitestefore, an interactive multimedia computer
package has been designed and developed by the authors for ungeegstutentis Indiato
motivatethemto pursuehigher studies in strophysics. While designing the package, norms of
distance learningvere carefullyfollowed. The textual part is given in easily palatable language
and is well supported by a large numb&diagams, video clips, graphs, interactive numerical
problemsand selfevaluation tests. Two unbiased sample groups were formadibple

random method from the population of undergraduate students in India. The experimental group
was administereche whole package while the control group was exposed only to the textual
material in the package. Both the groups were gmd postested. A retention test was also
given tothe experimental group taow the effect of package with passage of time. \Rfedlvn
statistical tests were employed to interpret the data genenatedsess theffectiveness athe
package.

Keywords: Astronomy, astrophysics, multimedia, distance learning, interactive package, digital
package, dearning.

1. Introduction

A star studded night sky is loved by one and alhd the ight sky is really an observatory

available to everybodgndanybodyi freeof chargé Astronomy refers to the study of positions

and motions of objects b éstropmaicssabeanck af physitkd s at mo s g
which deak with the physical theoryof theseobjects However, many times the term Astronomy

is used in broad sense so as to include Astrophysics also. Astropiayrsios looked upon as the
6Supersetd of al | itercenpdssesatmntira Bnsverse.fStudyofi ence as
Astrophysicdeginsfrom the sky, hence one can aptly saySky is thelower limit" for this

study Because of the vastness and challenging nature «futhject, the authors hagelected

this area for invstigation.

One of the authors (Pimpale) has been a lecturer in physics since last 28 years. What he has
gathered from this prolonged experience as a teacher i&dtrahomy is liked by many students;
however their interest in this subject remains onlgraateur level and therefore they do not
pursuehigher studie# this area. Therefore, as an attempt to motivate students for higher studies
in this mindblowing branchof knowledge authors contemplated devetopnt ofan interactive

digital multimedia paekage using the norms of distance learning. Since the package has been
made with distance learners in mind and since it could be made available on medium like CD or
DVD, learners can use the material at their own pace and place.
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Many concepts and phenongim Astrophysicsequire visualization in three dimensional space.
There are a large number of three dimensional diagrdrith can be perceived on a computer
alone. Also, the number of heavenly bodies is incredibly large; iemgEamounts oflaa need

to be handled in this domai®wing to these factorhe computer becomes an asset for this
subjectand isa widely used tool in distance learning because of its inteeatature. The authors
have therefore, developed an interacto@mputer multimedi@dMM) package for Astrophysics.

2. Objectives

1. Completereview of the MM material available in the market.

2. Review distance learning coursasAstrophysics run by various universities across the
globe.

3. Develop the MM product taking into account the backgoband instructional needs of
the target students.

4. Acquaint students with basic ideas from Astrophysics with the heheafeveloped
package.

5. To assesegffectiveness athe package.

3. Methodology
3.1 Background Study

There are many video cassettes andtimediaCDs available in the markeThere was a
careful, indepthreview of the materialThe study was carried oint context ofboth the texas
well asthe audievisualcontents. Thauthors discovered that ma@yps areprepared by
stalwartsn Astronomy and are, therefore, excellent to convey elementary information on
Astronomy. However, they do not cater to the students who wish to takimupal course of
higher study in Astrophysics. Also, many Cilis not givegraded knowledgeé the mehod which
is absolutely essential in distance learning.

to 23

L . . . ... 241033
Reviewincluded darge number of ofine courses conducted by variausiversities

across the globe. Many universities have designed the courses carefully and they are consistent
with themethodology of distance learning. However, a major problem with these courses is that
they charge heavy fees (in dollars) which students from a developing country like India cannot
afford to payln western countries, Astronomy courses are part of cuntuBut in India we do

not have such courses at the primary or secondary |&ether thenumber of courses in
Astronomy and Astrophysics at thetiary level is very smallln a very large country like India,

it may not be possible for an undergragustudent to join suckcourse at a distant institution.

Hence alire need was felt to make a tailor made packagendergraduate students in

developing countries like Indi@he package, when made available on a CD or when uploaded on
the web, can makalmost freef-charge distance learning material in Astrophysics. According to
the statistics given by the World Barkk4 4 countries (out of 210) are ¢c
(http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20420458~menuP
K:64133156~pagePK:64133150~piPK:64133175~theSitePK:239419,00).fiind authors hapthat the
present work could benefit students frimsecountries with a broad spectruwwhnormally

available courses.

3.2 Developing the Multimedia Package
3.2.1 Design of the Textual Component

Firstly, a detailed syllaus for the package was framéidncludedbasic concepts from physics
often required in the present area of st@iyncepts ncl uded Newtondés | aws, Kej
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Laws of conservation of angular and linear momenta, Bbacly radiation, Electromagnetic
spectrum, Wi en &Geas, Reslutipn, 3seing,rMagnisicatiorl, Bypes of spectra,

Doppler effect and red shift, Basic forces in nature, Nuclear reactions and Cosmic ralie etc.

following elementary ideas from Astronomy and Astrophysics also formed a part of the syllabus
Greenwvich Mean Time (GMT), Universal Time (UT), Local and Sidereal Times, Julian Date, Big

bang theory, Steady state theor y,Birthavbllitibneds | aw,
and future othesolar system, Classification of stars by spectral claddgnhe Hertzsprung

Russell diagram, Life cycle of stars, Classification of galaxies, The Milky way galaxy, Formation

and evolution of galaxies, Galaxy Clusters, Search for life in the universe, Astrobiology, Methods

of search for extraterrestrials, Dragguation, Missions undertakestc.

Since the syllabus is for undergraduatedentsn India, their background was kejst mind

during this designThe elevantmathematical part was included ireyllabus butthe conceptual

part was given more emphissExpers from this area were consulted to validate the content.

After it was approed by them, the entire couraas divided into seven units. The unitsre

further divided into sections. The pattern a@opivas in agreement withat used in the self
instructional material developed bye Open Lhiversities in India. According to this pattern, a

Unit starts with Objectives followed by Introduction. Then various topics are covered in different
sectionsAfter a few sections, a sedvaluationtestt Cok Y o ur ,Was givgmn. leveas ah
interactvequi z i ndicating the score i mmediately. The
the discussion in that Unit. Many interactive problems were given to the target students wherein
t hey c¢an 6fprindayby substituting diffeterd values of variables.

The extualpart was prepared by referring to standafdrencebooks™* ° *%in Astronomy and

Astrophysics (A and A). The textual content also included two apperida®s corresponding to
usefulbooks and websites and the other to career options in A and A. A list of names and
websites of leading institutions in this field is given in this appendix.

3.2.2 Visual Component

In all units, a large number of diagramastrophysical imagepjcturesand videoclips 411045

were incorporatetb enhance the learning experienoeeach section deast one relevant
diagram or one relevant image was included. Thirteen video clips were used in the package.

3.2.3 Audio Component

Almost all video Clips wer supported by audio component to enhance the visual effect.
3.2.4 Softwares Used

Extensive use of the following seftare packages was made:

MacromediaFlashMX, Dreamweaver 9AdobePhotoshofb.0, Microsoft FrorfPage2002
(Version 10.2623.2625), IntezhExplorer 7 (Version 7.0.6000.16711), Microsoft Excel 2002
(VersionMicrosoftWord 2002,10.2614.2625) and Quick Heal Anti Virus Plus 2008 (Version
9.50), MiniTab 14.

3.3 Testing of the Package

To begin with, the package was made on a pilot bakispilot level package wathen
administered to a group of (12+) level i.e. undergraduate studetdsl in theform of an
opinionnairewas designed by the autho@pinions weresought as regards to the content,
language, images, video clips and generatsire of the packag&heir feedback wasaken into
accour seriously and the package wasedified in light ofthefeedback receive&ize of the
final package is 233 MB and it is made up of 135 screens, 13 video clips, four interactive
problems and 18ef-evaluation tests.
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3.4 Development of Print Material

BecauseAstrophysicshas not been included ihg curriculum of many universitiés India,
instructionalmaterialin the form of text book isot available. Thereforethe authorsdeveloped a
booklet gving basic concepts in that subject. 3biooklet was prepared for thentrol group It
had the structure similar to the multimedia packageven units containing sections and
subsections. The pattern adopted is consistent with that for tHeaselhg material in distance
education.

3.5 Formation of Samples

Thepopulation for the present study was undergraduate students studying.s&ieappeal was
made to such students in the city of Nasik (Maharasthdite) for this study. The authoeceived
responsgfrom 62 students. Out of these students, twavedentgroups were formed by
random sampling technique. One of the groupsarbitrarily designated as thgpeimental
group and the other as control one

3.6 Development of Tool for Testing:

In order to get the knowledge profile for Astrophysics of the target students, a pretest was given
to them. For this testing, a tool was designed in the foragpfestionnaire. It consisted of 30
multiple choicequestions based on elementary knowledgeatfophysicsEach question was

given four optionss possible answeirsonly one of them was correct. The questionnaire was
validated with respect to subject contents and communication theory. For this validation,
guidance from experts from these fieldssvgaught.

A similar procedure was followed for tlgpiestionnaire developed for post and retention tests.
All the three questionnaires contained questions of ndalgame difficulty level.

3.7 Testing of Samples:

Pre-test:

Both the groups- experimenal andcontrol -- were pretested to geidea about their previous

knowledge in Astrophysic3 hey were asked to attempt 30 questions in 30 minutes by ticking the
option which they thought to be correct.

Posttest:

Theexperimental group was then exposedhe multimedigackage developed by the
researches. A network of sixteestateof-the-art computersvas arranged for this purpose. The
group was given nearly four hours of exposure. At the samettim@ntrol group was givethe
print material to ®idy. Then, both the groups were administeagubsttest. The pattern of testing
was the same as used for the-j@s.

Retention test:

A good package should have retention effect on the minds of users. To check whether the
package developed by authoesained such impact or not, @ention testvas given to the
experimental groupfeer one month

4. Results and Discussion

4.1 Testing the scores for Normality
Before any data are subjected to statistical testing, it must be checked to see whethethefits

nor mal di stribution. | f -tiets tdéo eisn, sat aptairsatmectsr icco utle
the data analysis. If it does namonparametric test nesdo be used. To check for normality,
the authors have pdl doftotred héeprdoabtaab.i | ity graphs
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i A pr o b aisanalterbative to thehistogram that can be used to determine the shape,
centre and spread of the distribution. It tfesadvantagethat it is unnecessary to divide the range
of the variable into class intervals,daim often produces reasonable restdtsmoderately small

sampleswhi ch t he hisﬁeogram wi || not) . o
To get the Probability Plothefollowing steps wergaken:

a.For such plot, a speci al APaper o (dcal e)
exponential and several other distributions.

AProbabil ity pap ewaythasthewvdluesuncthie gumelativeifrequescy c h
distribution of aset of data from a normal distribution fall on a straight line. It can be used

47 , .
toassesssampledat f or nor mal i ty. o

In other words, if the data generated are plotted on the normal probability paper and if the
points lie exactly or nearly along a straight line then the data is said to obey normal
distribution.

b. First, data points are arrangedagcending ordefthis is called as the ranking of data. The
serial number is named as Rank and is denoted by j. The corresponding score is called
Strength and is shown by X|. Xj is plotted on the X axis.

c. Then the sample cumulative frequencies areutatied. The plotting positions of points, P
corresponding to these frequencies are calculated as given below.

P=(ji %)/n wheren=sample size
Values ofP; are multiplied by 100 to get percentage and are plotted on the Y axis.

As an illustation of this procedure, let us consider the data generated in ttespodthe control
group. Table 1 given below is obtained by using steps a), b) and c) given above.

Table 1
Values of Variables for Probability Plot for Control Group- Pre-test
Rank Strength Cumulative frequencyin
] (score) percent
X P,

1 5 0.016129
2 5 0.048387
3 7 0.080645
4 7 0.112903
5 9 0.145161
6 10 0.177419
7 10 0.209677
8 10 0.241935
9 10 0.274194
10 10 0.306452
11 11 0.3387D
12 11 0.370968
13 11 0.403226
14 12 0.435484
15 12 0.467742
16 13 0.500000
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17 13 0.532258
18 13 0.564516
19 13 0.596774
20 13 0.629032
21 13 0.66129
22 14 0.693548
23 15 0.725806
24 15 0.758065
25 16 0.790323
26 16 0.822581
27 17 0.854839
28 18 0.887097
29 19 0.919355
30 19 0.951613
31 19 0.983871

The graph in K. 1given below is plotted with the values of variables given in Table 1.

Normal - 95% Cl

Mean 12.45
StDev 3.837
N 31
AD 0.341
P-Value 0.473

©
&
1

©
S
1

80+
70
60|
50
40
30
20

Cumulative frequency (%)

0 5 10 15 20 25
Score Xj

Figure 1: Probability Plot of Pre-test of Control Group

(The band implies 95% confidence interval).

From Figure 1 it can be observed tlia¢ datgpointslie nearly along a stight line. It implies

that the data are normally distributed and we can proceed further for the parametric tést. The
valueof the Normality test is 0.473. It is greatkan0.05 which is the customary level of

significance used in communication studies. This value of P obtained supports the statement that
data are normal in nature.

Similarly the probability plots were obtained in Fig. 2, 3, 4 and 5. Figures 2, 3 and 4 indicate that
the data points are normally or nemmrmally distributed with 95% confidence interval. Therefore
the normality assumption is valid in these cases and employing parametric test could be justified.
However Figure swhich was plotted for the retention tedtexperimental group, showed that

the data were not distributed normally. Henneahat casgit was concluded that a non

parametric test was necessary.
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Cumulative frequency (%)

Normal - 95% Cl
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Figure 2: Probability Plot of Post-test of Control Group
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Figure 3:

Probability Plot of Pre-test of Experimental Group

Percent cumulative frequency Pj
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Figure 4:

Probability Plot of Post-test of Experimental Group
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Normal - 95% Cl
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Figure 5: Probability Plot of Retention-test of Experimental Group

4.2 Comparison of Pre-tests of Experimental and Control Groups

Table 2
Two-sample t test for Pre- test (Experimental) and Pre-test (Control)
t
Sr. No. Group N Mean S.D. value
1 Experimental | 31 | 13.26 5.28
0.66
2 Control 31 | 12.45 3.84

The scores obtained in the Rests clearly indicate that the Mean values and Standard Deviation
values for both the groups are almost equal. The valuis @ty mud less tharthe table value

1.96. Hence fronthe tablegjiven in the standard sistical books™*® **for area under theanmal
curve, we can conclude that there is no significant difference betweexpir@nental and

control groups formed by the researché@iherefore it could be concluded thigé previous
knowledg of Astrophysis of both the groups is of the same level and hence thaynaiased.

4.3 Comparison of Pre and Post Tests of Experimental Group

Table 3
Paired t-test for Pre and Post tests of the Experimental Group:
Sr. No. Test N Mean S.D. T value
1 Post 31 23.16 5.72
2 Pre 31 13.25 5.29 10.35

10

Table3 shows that the Mean valder posttest ismuch greater thatihe corresponding valder
pre-test. The t value the table valu@€.58. Hence it can be inferred that there is significant
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achievement (at 0.01 level significance)in the knowledge ofx@erimental grap after it was
exposed to thegrkage.

4.4 Comparison of Pre and Post Tests of Control Group

Table 4
Paired t-test for Pre and Post Tests of the Control Group
Sr. No. Test N Mean S.D. T value
1 Post 31 18.68 4.15 7.45
2 Pre 31 12.45 3.84

Table4 shows that the Mean for Pestst is greater that the corresponding value foit€se The
test statistic i.et value >the table valu€.58. Hence it can be inferred that there is significant
achievement (@1 level of significance the knowledge of theonitrol groupafter it was
administered thermt material developed by the researsher

4.5 Comparison of the Experimental and Control Groups

Table 5

Two Sample t-test for the Difference between Mean Values
of Experimental and Control Group

Sr. No. | Group N |Mean |S.D. |Tvalue
1 Experimental 31 | 9.90 5.33 2.90
2 Control 31 |6.23 4.65

Table5 shows two sampleittest applied for the difference between the Mean values obtained
for both the groups. Thevalue > 2.58. Hence it can be concluded from the probability area curve
that the difference between the Mean values is not due to the sampling error but due to the
treatment given to the Experimental group. There is significant achievement (0.01 level of
significance) in the knowledge of tiegperimental group as compared to toatrol group.

4.6 Comparison of the Post and Retention tests of Experimental Group

From Figure 5t is observed that the scores are-nonmal. Hence a neparametridest is

required. In the present case, the scores are related to each other i. e. there are matched pairs in
the data. Therefore the Wilcoxon matchpedrs test is applicable here. It is also called the Signed
rank testResults obtained are given in Table 6.

Table 6

Performance of Experimental Group in Post and Retention Tests
(Wilcoxon matched-pairs test)

N n T U O z value IZFJZ
31 28 10.5 203 43.91 (-4.38) (-2.58)

where N = number of students in the experimental group
Ut = Mean =n (n+1)/4,
G = Standad deviation= [n (n+1) (2n+1)/24}?
z =Test statistic= (T-Uy) /v @
n = [(number of matched pairs)number of dropped pairs, if any)].

Table6 shows hat the test statistic z =4.38). This value is smaller than the table val@esg).
Hence fronthe area under probability curve we can conclude that the differenwsaims is not

August 2009 11 Vol. 6. No. 8.



International Journal of Instructional Technology and Distance Learning

due to sampling errolt impliesthat there is significant retention @01 level of significance) of
knowledge ofAstrophysicdor theexperimenthgroup even afterree month.

5. Discussion of Results and Conclusions

In the present work, a digital interactive multimedia package and print material were developed
for communicating elementary ideas from Astrophysics to undergraduate students in India.
Therefore, the undgraduate students forméuktarget population. The sample consisted of 62
respondents. Out of the sample, two equal and equivalent groups were formed by simple random
method. Thus each group consisted of 31 studarigrarily, one of the groups was dgeated

as the experimental group and the other as the control groupt&steand the Wilcoxon
matcheedpair test were used for the analysis. They showed that the experimental group did very
well compared to the control group. Also, there was statistisgnificant retention (at 0.01

level) of knowledge. All these results are indicated in Tabi&sHence it can be inferred thagt
difference between achievements of the two target groups is not due to the sampling error but
because of the treatmentven to theexperimental group.

The work can be extended by incorporating more 2D and 3D animations, more interactive
problems and graphs, quizzes etc. The package can be mageatdéd so that all those across

the globe who are interested in this wodnbe benefited. It is possible to make the package in
vernacular languages or it may be made in bilingual mode (English + vernacular language) so that
it is more convenient to use.
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Edi t or 0BhisN agtudy of teaching effectiveness for student teachers trained in classrooms and in
distance learning environments. The principal finding is that skills taught are different to the way they are
used in actual classroom situations. There is a need for reexamination of the way teachers are tauight in
initial training and in-service training.

Comparative Study of Teaching Skills of In-Service

Teachers Trained through Regular and Distance Mode

Anupama Bhargava
India

Abstract

Effectiveness of a teacher in complex classroom situations has always been an area of interest for
researchers. Subject matter expertise is not the only criteritattettective teacher has to fulfill.
Creating an environment in the classroom where respagid redesigning of knowledge,

stimulation of intellectual curiositgndinnovative and independent thinking can take place, is a

real challenge for teachers. To inculcate these attributes in teachers, teacher training programmes
put utmost stress ondeloping skills among student teachers. During teaching prattiee,

novice student teacher uses teaching skills strictly per guidelines gitkategcher educator,

but this state of affairs become different in real class room situations.

The presenttady is designed to take into account the comparisonsdiivice teachers trained
by regular and distance mode with respect to use of teaching skills in the classroom. No
significant differences are observed in use of skills of set induction, illustratib example,
recapitulation, blackboard writing and use of teaching aids. Significant differertbesét level
are observed in questioning and evaluation skills.

Keywords: Teaching skills, effective teacher, pre service training, micro teaching

Introduction

Prime aim of teacheisas always beeio helpstudensto learn effectivelyand efficiently.To
complywith this pursuit, teachers have to be proficient in the usage of various teaching skills in
the classroonOne of the ways to maximize learniagd to achieve the learning objectives is to
understand the importance of individual skill ahdintegration of different skills. This holds
trueeven more for teachers teaching in secondary classes where to keep students involved in the
classroom, a teher has to deal with topics in such a vaayo motivate thenin discussionsyse
guestions to move ahead and interact, change the sensory focus with the help of teaching aids
and above all summarize to help students learn. A thorough knowledge ofctubgdter is vital

for imparting instructionJames & Choppinl977) In addition to this, systematic presentation of
content matter is another requisite for teaching effectively. To bring forward the instruction in a
logical sequenced manner, teachingestipe is essential. Even experienced teachers need to
refine this aspect and add value to maximize the effect of teaching in the clasShaomg

2000)

Effectiveness of teacher behaviour can be judged through two approdahedef sijde &

Tomic, 1989. The first approach requires finding out efficient use of kediteaching behaviour
(skills) by school teacher$he emphasis is on the teachers. The second approach deals with
outcome of such behaviour on the performance of students. Here onusthesffect of
teaching on studeriikearning outcome.

The qualities of an effective teachecludeone who is intellectually effective, uses various
approaches while teaching anelps studentt achievehigh performanceThese foremost
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teaching behaviesrhave been supported Bgpsenshine & Frust (1971), Walberg & Haertal
(1990), Good & Brophy (2004) and Borich (1988).

A teacher not only affects but also modifiesteachinglearning environmerthrough personal
factors like nature, interest, and codeafductVeldman & Peck (1963ave listed five
prominent characteristics aheffective teacheifriendly and cheerful, knowledgeable and
poised, lively and interesting, firm control ardbove all nondirective.Smith (2002 opined
similar views thatan effective teachenakes his classroolively and full of activitiesK u h n 6 s
Process Product Paradigm (19@3o establishes positiverelation between teacher behaviour
and student 6s a cKwbkiuw&lLewe 1981)revealed thaban etdaaner
besides having sound knowledgetut subject mattethas fluency of speech and is able to
develop thought processf students.

Relevance of teaching skills

Effective teachinglglls areaprecondition for translating theory into practit@plementation of
teaching principles in the classroom is facilitated with certain skills acquired by teachers through
education and trainingzarooq & Shahzadi (2006¢vealedhat sudents of trained teachers are
better performerthanstudents ofintrainedeachers

Setinduction,stimulusvariation,questioningjllustrationwith example andlosureare the
essential teaching skills listed Bylen & Ryan (1969. Passi (197%identified the following
skills essential for a successful teaching: writing urdtonal objectives, introducing a lesson,
guestioning, explaining, illustration with example, stimulus variation, reinforcement, using
blackboard, closure etc.

Verbal & non verbal expressions of a teacher (body language, facial expressions, aed)gestur

facilitate learning are called Teaching Skills. These skills can be observed and measured in terms
ofastudent s change in behaviour (objectives real
instructional techniques and procedures put to usedmhers to make teaching learning feasible

by initiating two way communications between teacherstndent An insight of when and

where to apply relevant and different teaching skilthés/ardstickforat e acher 6 s per f or ma

Role of pre service educational training in developing teaching skills

Anderson (19893tressed the importanceani effective teacher training programme in

inculcating skills among teachers. Pre service training modules facilitate teachers in

understanding various theoriesteéchindearning, subject matter, principles of curriculum
construction, studentso dev €bopep 8083 Noore,R0D3 app!l i cat
& Aggarwal, 1999.

Preservice training programmes employ various approaches like simulation technique
demonstration, interaction analysis and more notahigro teaching to build up teaching skills
among student teachers. These ledrskills are reinforced duringteaching practice session
while preparing lesson plans or teaching in the class rbroh value is attached to proper use

& sequence of teaching skills. As a consequence of this constard giljent teacher makes
headway in the class with set induction and reaches the closure by giving home assignments.
This practice is adopted by thoregular and distance mode teacher training programmes.

Microteaching is a skill oriented programifvehere corgnt takes a back stagétrinsic skills
can be mastered hyicroteachingAllen (1966)described microteaching as scaled down
teaching in tens of content, class size and time.

In regular teacher training institutes to develop teaching skills, one skill is demonstrated at a time
by ateacher educator and later on practiced by student teachers in reduced class size and time.
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Immediate feedbacleceived from teacher and peggouphelpteachers to effectively adapt these

skills. A re-teaching sessigmvhich is held after a time interval of an hpstrengthens the

rectified behaviourThe ntegrated skill approach followed during teaching pracéssion later

on becomes an irreplaceabl e p aSaths (@90Pputferknc her & s
microteaching as an efficacious means to bridge the gap between theory and asanice

progressive and reflective approaches are adopteddner education.

Distance education teacher training programmes also lay emphasis on skill development among
student teachers. For this, workshops are held during contact programmes. In such sessions,
attendance of students is made mandatory. Teacheateus fromalocal college or experts from
Distance University demonstrate various skiltss isfollowed by practice and preparation of

micro lesson plans based on specific skills by student teachers. Instructions regarding steps
followed in lesson pin are also imparted. These academic skills are acquired, sharpened and
updatedo make teaching learning more competitifdurthy (2008)

Objectives

Teaching learning is a complex process consisting of a host of activities to be performed by the
teacherTo ensure understanding and assimilation of content matter by students, teachers use
various skills. The main thrust areas of this paper are:

a. To find out how teaching skills are used differently by the teachers in the classroom

b. To investigate significanadifference, if any, between teachers trained through regular
and distance mode with respect to use of teaching skills.

c. To examine improvisations made by teachers while applying teaching skills in the
classroom

Methodology
The present study is survey based

Sample

The population under investigation included secondary school teashsampleof 100

secondary school teachevasrandomly selected from eight schools of the cHixty-two (62)
teachers were trained by regular maae 38 through distance rde. Out of the8 schools, 3

were Government, 3 were seaided and 2 were public schodiarty-nine @49) teachers from
Government Schools, 31 from seaided and 20 teachers from public schools responded to the
guestionnaire.

a. GowvernmentSchools Schoolghat are run and managed by stateegoment

b. Semi aided missionariesschools managed lyhristianmissionaries busemi aided
from the state government.

c. Public Schools: Schools managed by societieiiruststhathave their own
management and do nget aid from the central / state government.

Tools Used

Questionnaire

A questionnaire comprising of questions on seven skills practiced in the classroom was
developed. To ensure content validity the draft was shown to colleagues who gave suggestions.
Thenit was applied to a sample of 5 studésdchers to assess the difficulty level and based on

the feedbackhefinal version was prepared. Multiple choice questions were incorporated in the
guestionnaire and teachers were asked to tick the option beoiggdaby them more often in

the class room. I n case given choices didnot
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end of alternatives which could be used to write
teachers were asked to write in tveathree lines on classroom management skill.

Statistical Techniques

Cross tabulation analysis for two rows vs. four/ five columns was carried out by applying
Chi-square test to find out significance difference between teachers of regular and distance mode
in application of teaching skills.

The Chisquare test was estimated on the basis of cell frequencies and whenever cell frequency is
less than five, Yates correction method has been applied.

Results and Findings

In this research an investigation was ieghout into the different kinds of skills used by student
teachers. The differet¢aching skills can be broadly classified in the following categories

a. Basic / fundamental skills Set induction, illustration with example and blackboard
writing are Basior key skills. These skills form base for other skills which are used by
teacher while teaching.

b. Skill for interaction : Questioning is a skill which is required by teacher to make
interaction and communication between teacher and student a two way process.

c. Skills for assessmentRecapitulation and evaluation are the skills which are utilized by
teachers to assess the achievement of teachi
performance.

d. Allied skills: To teach effectively and sustain interest in teachingpieg environment,
allied skills play crucial role. These include skills of using teaching aids and skills of
classroom management.

The results pertaining to different skills are preseagetbllows:Figures in the tables given
below denote cell frequeras. Figures in parenthesis are in percentage. Chi square test is based
oncellfrequencyRé6 r epr esent s [Raepresént Distancednede.and 06

Skill of Set induction

Tablel (a) depicts that 6.45 % of teachers (R) and 2.63 % of teachers (D)givafgriong
introduction, while 38.71% of teachers (R) and 44.74% of teachers (D) take more time to
introduceacomplex topic in comparison ameasier oneThe value of Chsquare of 1.51
depicts no significandifference

Table 1(a)
Skill of Set induction
Use of
tsi?ﬁ:mg Always Always give Take more time to No set Chi square
» | giveshort long introduce a complex pattern test

Mode of induction introduction topic than an easier
Training topic
Regular 33.00 4.00 24.00 1.00

53.23 6.45 38.71 1.61

. ( ) (6.45) ( ) (1.61) 151 NS

Distance 20.00 1.00 17.00 0.00

(52.63) (2.63) (44.74) (0.00)
Total 53.00 5.00 41.00 1.00
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complex
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Figure la. Self Induction Skill
Table 1(b)
Skill of Set Induction
Use of Use
teaching skills AsE;sue%sggns examples/ Direct No set pattern Chi square
Mode of l previous riddle/ announcement to introduce test
Training knowledge story of topic
Regular 30.00 19.00 9.00 4.00
(48.39) (30.65) (14.52) (6.45)
_ 2.72NS
Distance 21.00 11.00 6.00 0.00
(55.26) (28.95) (15.79) (0.00)
Total 51.00 30.00 15.00 9.00

Tablel (b) depicts that 48.39 % of teachers (R) and 55.26 % of teachers (D) ask questions based
on previous knowledge while 30.65 % of teachers (R) and 28.95 % of teachers (D) give

examples/ riddle / story to imtduce a topic.

60
50

40 H
I Regular

Percentage

30 - = Distance
20 -
10
o | [T
72} = = =
= v = =
S = » S v 2 I g}
B © =S 5 = — % (=] =
S 8 5 = c = = = =2 —
> R S = 33 A =S <53
5 o = n =2 o o (72}
[} = = = o
<c s =

Figure 1b. Set Induction.

August 2009 19 Vol. 6. No. 8.



International Journal of Instructional Technology and Distance Learning

N.C.E.R.T has laid stress on many core teaching skills which include introducing lesson
illustrationwith example, questioningsing teaching aids, use of blackboard, evaluation and
management of class. Mosttbe trained teachers whether regular or distance modmuse

teaching skillsn the classroonMarked differences in use of teaching skills are not prominent

among teachers traindéar regularor distance modeln the present study, it sbserved that
38.71 percent (regular) add.74percent(distance) teachetake more time to introduce a
complex topic in comparison to an easier one as shown in fig Fbfanajority of teachers i.e.
48.39percent (regular) and 55.26 percent (distartbe)chosen vay of set induction it ask
guestions based on previous knowledge as shown in fig 1 (b). This gives them scope to assess the
understanding of students besides maintaining connectivity with previous chapter / content and
helps in keepingheset inductiorshort.

Skill of lllustration with examples

Table 2
Skill of lllustration with examples
Use of
twnls Give many Donét g| Giveexamples No set Chi
Mode of examples examples only when pattern square
Training required test
Regular 30.00 7.00 25.00 0.00
(48.39) (11.29) (40.32) (0.00)
2.70NS
Distance 18.00 2.00 17.00 1.00
(47.37) (5.26) (44.74) (2.63)
Total 48.00 9.00 42.00 1.00
Table2 depicts that 11.29 % of teachers (R)

while teahing while 40.32% of teachers (R) and 40.32 % of teachers (D) give examples only

when required.

60

B0~

40 S
Pematm:age 1 Regular
i mm Distance
20 o
. [ —
0
Give many Don't give Give Mo set
examples examples Examples pattem
when required

helpstoengageddue nt 6 s

Figure 2: lllustration with examples

Skillful teachers take the help of examples to illusteat&lea, concept or principle. An example
at t e n athislevel gf undevstartiegd 48i39 percest

and

(regular) and 47.37 percent (distance) teachers quote various examples in the classroom, while
40.32 percent (regular) and 44.74 percent (distance) teachers feel that exanybdelkesbiven
only when necessary as shown in fig.2.
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Skill of Questioning

Table 3(a)
Skill of Questioning
Use of
teaching skills Tea(;r?aerr};ask Ask questions only Noagrsjttljc;/ns No set Chi
Mode of questions when required teachers pattern square
Training test
Regular 9.00 46.00 4.00 3.00
(14.52) (74.19) (6.45) (4.84)
0.92NS
Distance 7.00 28.00 1.00 2.00
(18.42) (73.68) (2.63) (5.26)
Total 16.00 74.00 5.00 5.00

Table 3(a) depicts that 14.52 % of teachers (R) and 18.42 %cbktsg D) ask many questions
in the classroom while 6.45% of (R) and 2.63 % of (D) psefemotaskquestions in the
classroom.

B0

w7

[ I

s

Perceriﬁjge_ O Regular

30 M Distance

i B

oo ’_- [ e |

0 T

Teachers Ack Mo guestions No set
ask many questions asked by pattern
questions required teachers

Figure 3a: Questioning skill

Questioning is a tool to malketeachindlearning process more lively and participatdryan
transformtheteaching learning@nvironment frontheusual routine type tanintellectually

charged one. It helps teacher in various ways, to stimulate thinking among students, check
previous knowledge and sometimes to maintain discipline in #ss.cThis skill becomes

efficacious only when used in thoughtful mannenjudgingtheclassroord state of affairs.

Keeping this in mind, 74.19 percent (regular) and 73.68 percent (distance) teachers ask questions
as per requirement of content/ topitassroom circumstance as observed in fig. 3(a). Questioning
can be from students also in terms of enquiries/ doubts. When it is expected from students to
reflect upon issues / topics, then it becomes prime duty of teachers to respond to their queries.
37.10 percent (regular) and 60.p&rcent (distance) teachers are ready to answer anytime
guestions/ doubt asked by the students while 53.23 percent (regular) and 36.84 percent (distance)
teachers specify that thgyeferif students ask questions after firirsfp the topic as evident from

fig 3 (b) .
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Table 3(b)
Skill of Questioning
Use of
teaching skills Encourage Give time for Donét | N Chi
—_—> students to ask questioning after students ask 0 set square
Mode of qguestions any time finishing topic qguestions pattern test
Training
Regular 23.00 33.00 3.00 3.00
(37.10) (53.23) (4.84) (4.84)
7.84*
Distance 23.00 14.00 0.00 1.00
(60.53) (36.84) (0.00) 2.63)
Total 46.00 47.00 3.00 4.00

Table3(b) depicts that 53.23 % of teachers (R) and 36.84 t#achers (D) give time for

guestioning only after finishing the topic while 37.10% of teachers (R) and 60.53 % of teachers
(D) encourage students to ask questions any time. Here for this skill set a *Significant difference
at 5% level is observed.

70
60 -
o 50 A
=
% 40 -~ Regular
% 30 -~ E Distance
o 20 -
10 -+
o : : : = |
Encourage Givetime for Don'tlike if No set
students to questioning students ask pattern

ask after questions
questions finishing
any time topic

Figure 3b. Questioning Skills

Questioning skill can be used by the teacher to act as moderator during discussions or debates
held in class. Aignificant difference at 5 percent levglobservedKigure 3b) among teachers of
regular and distance mode inngithis skill.

Skill of Recapitulation

Summarizing main points and retouching the complete topic in short is recapitulation. This helps
in reinforcing the comprehension level of the students. 12.90 percent (regular) and 21.05 percent
(distance) teachersaapitulate if time permits while 24.19 percent (regular) and 26.32 percent
(distance) teachers improvise by combining recapitulation with evaluation as shéigarzy.
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Table 4
Skill of Recapitulation
Use of
teaching skills . . N Combine Chi
—_— Always do Recapitulation Donot recapitulation No set square
Mode of recapitulation if time permits recapitulate with pattern test
Training evaluation
Regular 33.00 8.00 6.00 15.00 0.00
(53.23) (12.90) (9.68) (24.19) (0.00)
1.44NS
Distance 17.00 8.00 3.00 10.00 0.00
(44.74) (21.05) (7.89) (26.32) (0.00)
Total 50.00 16.00 9.00 25.00 0.00
60
50 -
@ Regular
[<B)
2 40 - O Distance
S 30 A
e
S 20 A
10 -
0] T
5 S 2 8 5 =
o .S L = ] 2 = 3}
o= g £ £z £8_% =
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Figure 4. Recapitulation skill

Table4 depicts that 53.23 % of teachers (R) and 44.74 % of teachers (D) always do recapitulate
while 12.90% of teachers (R) and 21%%f teachers (D) recapitulate depending on the
availability of time.

Skill of Evaluation

Table5 depicts that 20..97 % of teachers (R) and 7.89 % of teachers (D) always ask oral
guestions while 24.19 % of teachers (R) and 15.79 % of teachers (D) ealuht basis of
written work given in clasddere for this skill, aignificant difference at 5% level is observed.
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Table 5
Skill of Evaluation
Use of
teaching skills Always Always give Evaluate Donoét N Chi
—b ask oral guestions to Orally orin evaluation 0 set square
Mode of questions write written form mandatory pattern test
Training
Regular 13.00 15.00 34.00 0.00 0.00
(20.97) (24.19) (54.84) (0.00) (0.00)
10.31*
Distance 3.00 6.00 25.00 1.00 3.00
(7.89) (15.79) (65.79) (2.63) (7.89
Total 16.00 21.00 59.00 1.00 3.00

To assess outcome of teaching in the form of student learning or understanding, teacher evaluates.
A significant difference at 5 percent levglobserved among teachers of regular and distance

mode in using this $k 54.84 percent (regular) and 65.79 percent (distance) teachers specify that
they opt for evaluation in either written or oral form ( fig.5). Most of the teachers show flexibility

and act as per context. Evaluation helps them to assess not only thiwedgn affective and
psychomotor domain also.

[<B)

2 Regular

5 B Distance

=

D

o

| B
Always ask Always Evaluate Don't find No set
oral give Orally orin evaluation pattern

questions questions written mandatory

to write form

Figure 5. Evaluation Skill.

Skill of Black board writing

Table6 depicts that 14.52 % of teachers ( R ) and 10.53 % of teachers ( D ) writes main points on
the black board , 29.03 % of teachers (R) ah@2 % of teachers (D) write complete

information and 45.16 % of teachers (R) and 55.26 % of teachers (D) write main points & tough
words on black board.
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Table 6
Skill of Black board writing
Use of
teaching skills Write main Write Write Write main N Chi
— point only tough complete points and 0 set squar
Mode of words only | information tough pattern e test
Training words
Regular 9.00 5.00 18.00 28.00 2.00
(14.52) (8.06) (29.03) (45.16) (3.23)
2.07NS
Distance 4.00 3.00 10.00 21.00 0.00
(10.53) (7.89) (2632) (55.26) (0.00)
Total 13.00 8.00 28.00 49.00 2.00

The backboard is the most vital teaching aid in the classroom teaching. It not only helps in
changing the sensory focus but also imparts correct information to the students. Use of
blackboard depends on factors like class size, natutteeatontent, section (primasgcondary,
senior secondary etc.). Irrespective of these, it has the status of most favored teaching aid by
teachersA total of 45.16 percent (regular) and 55.26 percerdtégice) teachers write main

points and tough wdis on blackboard (Figu®.
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Figure 6. Blackboard writing skill.

Skill in using teaching aids

Table7 depicts that 12.90 % of teachers (R) and 18.42 % of teachers ( D) always use teaching
aids while 29.034% of teachers (R) and 18.42 % of teachers ( D) do ndfTesehing aids.
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Table 7
Skill of using teaching aids
Use of
teacMLs Always use sgeoflscvwwl% Donét No set Chi square
Mode of teaching aids necessary/ teaching aids pattern test
Training l available
Regular 8.00 31.00 18.00 5.00
(12.90) (50.00) (29.03) (8.06)
1.73NS
Distance 7.00 20.00 7.00 4.00
(18.42) (52.63) (18.42) (10.53)
Total 15.00 51.00 25.00 9.00

Teaching aids not only help in capturing the attentif students but they make concept
principles more cleaaind& self explanatory. 5@ercent (regular) and 52.63 percent (distance)

teachers use teaching aids only when available in school or they find it essential for a particular

topic (fig.7). Teachingids are not used by teachers on regular basis due to non availability
resulting in their preferrinthe blackboard over other teaching aids. Some teachers believe that
all the topics do not need teaching aids or simply because of not thinking on thidirtesw a
simple and small teaching aidudd transform their classroom environment. For making use of
teaching aids an integral part of classroom teaclsitaglent help cn be usd&dCharts, models,
clippings, power point presentations or simply a ssadlech related to topic or concerned issues
prepared by studesenrich their experiences and gives scope for creative expression.

60
50 H Regular
% 40 J Distance
S 30 A
s
P 20 +
10 -
O — T T
Always use Use teaching Don't use No set
teaching aids aid only when teaching aids pattern
necessary /
available

Figure 7. Use of Teaching Aids

Discussion and Suggestions

A Set induction can be based not only on what has been taugtiédoin what has to be
taught. This can help teacherddistinguishbetween students as self learners and
dependent learners.

Student teachers are givédreoreticaland practical knowledge of teaching skills in
teacher training programmeDuring teachingpractice session, they apply these skills in
the same sequence and style as demonstratix taacher educator. As a restifte

August 2009 Vol. 6. No. 8.

26



International Journal of Instructional Technology and Distance Learning

whole process becomes very mechanical, monotonous and takes place in lalikeatory
conditions. While instructing studeracher about various skilheapproach must be
flexible. During teaching practice, skills should be practicedhestudent teacher as
required inreal classroom settings.

A Teachers whether trained by regular or distance mode make various improvisations
using teaching skills. This epractical aspect of classroom teaching. Due to heavy
workloads, compulsion of coverinthe syllabus withina given time limit and
overcrowded classes, teachers tend to combine certain skills like evaluation and
recapitlation or overlook some skills like use of teaching aids. Experimentation,
creativity and innovation do not find priority theteachingpracticeof most of the
teachers.

A Recapitulation and evaluation are integral part of teaching behaviour in thefcliass.
given period, teacher is unable to use these skills, in the next class these can ba used as
set induction to introducanew topic.

A Science and math teachers tiseblackboard for drawing diagrams, writing formulae or
solving problems. In langge or social science classa picture, scene or mood related
to content matter drawn on blackboard can be used to capture interest, stimulate thought
process and promote divergent thinking.

A As perUr (1996) Classroom discipline refers to a state wheyth teacher anstudents
accept and follova code of conduct to facilitate smooth, efficient teactandlearning
i n the cilpamedconteA materiwith interesting examples is the foremost
condition for managi ngfthenmaariyofteachérd. Bomé s t he vi
teachersisequestioning skills to keep students attentive in the class. Seating arrangement
(i.e. not allowing all the impish students to sit togethsranother way to maintain
discipline in the class. Using easy laage, involving students in various activities like
group work, using teaching aids, written assignments and giving every one chance to
speak or answer in the class help in effective classroom management.

Conclusion

Teaching skills are imperative for tders aghe means to fulfill the ultimate aim of bringing

positive and desired changethre cognitive and affective domain of the students. All the teaching

skills are interrelated and influence one another. The way teaching skills assl kxadrpractied

in teacher training institutes remain different from the stylhichteachers use them everyday

in the classroom. The difference between the two needsrnunmized Effectiveness of a

teacherds teaching behavi odgsheiusesidthacklags,rhuitned not by
depends on how these skills are interwoven, adjusted and refashioned to make pedagogy an

effective tool in putting students in the mould of active learners, explorers and thinkers. Updated

pre service and in service programas @ct as suitable vehicles to achieve the desired goal.
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Edi t or 6Bhe exgasien of knowledge leads to curriculum overload. Common methods to limit
curriculum size include moving knowledge and skills to lower grade levels, and weeding obsolete and
irrelevant materials from the curriculum. It is refreshing to see essential knowledge and skills taught in a
more efficient and effective manner. This research develops math reading skills to a higher level by
appropriate use of animation and interactivity. This is creative teaching and learning inspired by technology

Potential of Using Web-based Animated and Interactive Maps
in Teaching Geography
Arumugam Raman
Malaysia

Abstract

Students at upper secondary school are experiedifiglty with mastery of geographic skills

such as identification and interpretation of geographical information and also map reading. This
trend may occur due to the nature of geography discipline that requires creative and critical
thinking. Webbasedechnologies may have the potential to transform the way geography
education is delivered to secondary school students. It may enhance teaching and learning process
in theclassroom and attract students to geograsg disciplineThe aim of this studysito find
whether the students trained to read animated and interactive maps \deeakle to perform

better than students using printed static maps in problem solving and explaining symbols.
Students in form four were tested on three aspects of géggrapp reading, feature recognition
and geographical concepts. Students were not randomly assigned to instruction but randomly
assigned for podest. Multivariate analysis of variance (MANOVA) indicated that students
performing using animated maps oufpemed students using computer delivered static maps.
This study reveals that students using Wwabed animated and interactive maps exhibit stronger
understanding of geographical concepts and improve theireaaing skill.

Keywords: Geography, Maps, amation, Interactive Maps

Introduction

The World Wide Web (WWW) is the most recent and an interesting medium to present and
disseminate geospatial data. The information on the Web is virtually platidapendent,

unrivalled in its capacity to reach mangeus at minimal costs and easy to update frequently. The
Web puts new life into the map as a metaphor. Maps can be defined as graphic representations of
our environment. However, web maps are maps presented in a web browser which allows for
dynamic and irdractive dissemination of geospatial data and offering new mapping techniques
compared to traditional printed maps.

Web maps classified into two main categories such as static and dynamic web maps. Each of
these categories subdivided into view only andraattive maps. Most of view only maps are
scanned and put as bitmaps on the WWW. The WWW offers several options to display dynamic
maps via animations. Interactive dynamics can be created byprsgigmmesuch as Java,

Java Scripts, Visual Basic, or watual environmentsuch a3/RML panoramas thatllow three
dimensionaliewing.

The purpose of this study is to test the hypothesis that students trained to usaséttb
animated and interactive maps have greater success in solving problems thas etidgstatic
maps. Most of the students at schools have diffiégaltpastemng geographickills such as
identification and interpretation geographical informatioandmap readingThese problems
could be solved by introducing educational technokogys in teaching and learning of
geographyTechnology may help these students acdugtter understanding enap reading and
geographical concepts. Wplased map reading may motivate the students to learn, to enjoy
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learning, and stimulate eagernestetirn moreKozmaand Croninger (1992) described several

ways in which technology might help address cognitive, motivational and social needs of so
calledskat students. | n 19RobertGagegrapesedbeteed e ar ni ng t
togaintheat t enti on of the | earner as a critical firs
instruction of any kindin additionstudents find strong motivation in the feeling that they are in

control of their own learning (Arnone & Grobowski, 1991; Relar®@2)9-urther Web-based

activities make themselves cooperative, work in siralps, develop hypermedia products, and

conduct research projects using video discs and multimedia.

Gregg (1994) distinguishes among three methods of drawing information fapsisuch as map

reading, map interpreting, and inferential use of maps. She argues that map reading involves

retrieving information explicitly included on the map. According to Gregg interpreting merely

integration of two pieces of information presentedl@map to determine the connections and

patterns. Mennecke, Crossland, and Killingworth (2000) argue that map reading occurs when

reader has fully internalized the map to support problem solving. Peterson (1995) offers support

to Mennecke, Crosslandakdi | | i ngwort hés view and suggesting t
from maps by creating associations and store the information to b&ateseth short, map

reading occurs if a student able to identify, gather, recogdniseand interpret geographical

information from a map.

Piaget (1956) assumed that childrends cognitive
physical and social environment. He describes a set of skills necessary for full development of

spatial understanding and transfer to rapc a | representations. Bruner 6s
expands and compl ements Piagetbts theory that st
mastery of map reading. I n Brunerodé model, studer

interaction with spagemove to ionic. Bruner felt that students were more likely to understand
and remember concepts they had discovered in their course of their own exploration. Interactive
animated maps allow students to interact and explore the maps individually.

This studytakes into accourtheabove learning theoriesaisld e si gned according to
ability in reading maps. Two types of tmaps were
experimental testingrhey are static maps and animated and interactapgsnstatic maps

present geographic information in a single imagsingle image is unable to provide adequate

information to support a decision on a particular geographic issue. Muir (1985) suggests multiple

pages of related images may enhance learfiomputerdelivered, interactive maps might open

with a blank map of an area of interest and offer the stublerdpportunityto overlay area and

line data such as topography, vegetation, political boundaries, and print nll@toem andthe

cities.Pe¢r sonb6s (1995) suggested model f @sintousef ul nes
account the capacities of human mind in manipulating mental representations of cartographic

information.

Assessmentof studebma p r eadi ng must lityneappythe techréquestheynt s6 abi
learn irto novel problem solving with unfamiliar maps (Jan D. McCoy, 2003). The assessment

used in this study challengja studerts ability to solve problems through evaluation and

explanation. Kane, Crooks, & Cohen (1999 st at e s, il f we want to asses
formul ate their own ¢ oncl,itseentsessantaltitt we givet e t hese
them some time to develop their own ideas and an opportunity to state these ideas in their own

wo r d sap readiig occurs only when the reader has sufficiently internalized the map to support

decision making and problem solving (Mennecke, Crossland, and Killingworth, 2000). In this

study the studentsereinvolved in three different forsf assessment. Tluifference is found

in the supportive materials used rather than questions presented. One grbuplisased

animated, interactive maps, another grougdeemputer delivered static maps, and the third
groupusedprinted maps.
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Gershmehl (1990) distingtiies between seven types of computer animation that are applicable to
cartography. These seven can be grouped into two categoares-based animation and cast

based animation. The two differ in how the animation is created. In foas®ed animation the
individual frames do not share common elements, whereas withasesd animation foreground
objects can be modeagainst a background.

Methodology

In this study the researcher used frame based animations which were developed by using
Macromedia Flash MXThe researcher designed the lesson accorditigetatest form for

geography syllabuses. The contents are assessed by experienced teachers from both control and
treatments groups.

A quastexperimental design was used in this study. Four existing iriant4 classrooms of

sixteen and seventeen year stddentfom the urban schools were used as experimental and
control groups. One group of students (2 classrooms, 46 students) received instructions using
web-based animated maps while remainder (2 classso52 students) of students received
instruction using computatelivered static maps. The first groughe experimental group and

the second ithecontrol group. All maps regardless of treatment of condition were assessed via a
computer interface tavoid novelty influence. The instruction was given by researcher to the
whole group using Liquid Crystal Display (LCD) Projector. This ercbtadents to view the
instructions simultaneoushill studens used computaiwith access to the mapsgive them

control over their display. The researcher facilitates the classroom activities. This approach is to
ensure that all students got equal and adequate exposure to the content.

Both groups used maps depicting three geographical skills appropriate togotmMdd ent s 6. Thr e
different types of maps were used to identify symbols,-reading and to interpret geographical
information. The first map contains different types of symbols. These symbols categorized into
five types such as dot symbols, line symbatea symbols, pictorial symbols and abbreviations.
Students in both control and experiment groups are expected to identify these symbols after the
instruction. The experimeaitgroup will useth welbbasedanimated map where#secontrol

group will use compter delivered static map. The second map is related on interpreting
geographical information. In this map students will learn to draw sketch maps after the
instruction. A series of animated sketch maps will be presented via web to theable

experimendl group to read and identify geographical information on the map. Whilst the control
group will use computer delivered static map. The third mapésto identify and interpret
geographical information on the presented map. The control group and expearigneapwere
askedquestions relatetbhn interpreting and gathering geographical information.

Pretest comparisons determined initial equivalence of the two groups in prior use-bhaed
animated and interactive maps and compd#divered static mapJ heir scores were compared
across groups using an assessment both declarative and procedural knowledge (Alexander,
Schallert, & Hare, 1991) in geography. Count in each group by gender is presented in Table 1.

In the pretest, students were presented veigeries of ten questions to identify symbols from the
map of the local place. These questions were posedltiple-choice format. Next, the students
were asked to sketch maps relatethtormation on thenap such as drainage, relief and
communicationsThese two portions of assessment addressed the skills identified by Gregg
(1994). The first task reflects students map reading as simple recognition of symttasnarp.

The second addresses skills involved in the map interpretation skill. The thiohpd the pre

test, fifteen matching questigmequires students to match terms and their definitions. This was
essentially used to grant a base line score to students performed poorly on the other two tasks.
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Table 1
Counts Each Group by Gender

Instruction type
Assessment type | Gender
Animated | Static | Total
F 15 18 33
Static
M 10 12 22
F 12 15 27
Animated
M 9 7 16
Total 46 52 98

A posttest was administered to determine differences among the two assessment groups. The
guestions were designealheasure map reading skill, feature recognition and interpreting
geographical information

Results

Thepret est s individual questionsdé reliability meas
Pearsontés R (Garson, 200 3)Themapreadihgeandt ot al scor es
geographical subests showed a moderate relationship between map reading items and

geographical concepts respectively. All correlations are positive and significant indicating

moderate to strong correlations between items and #spective subset totals. Another test of
internal consistency, Cronbachdéds alpha was cal cl
between items and total score on thetpst for Map Reading, Feature Recognition and

Geographical Concepts.

Table 2
Relationship Between the Sub-tests and Total score on Pre-test
Map Feature Geographical
Reading Recognition Concepts
Map Readin
P ¢ 1.00 0.43 0.49
Pearson Correlation
Feature Recognition
onv 0.43 1.00 0.56
Pearson correlation
Geographical Concepts
grap neep 0.49 0.56 1.00
Pearson Correlation

*All correlations are significant at the 0.01 alpha level (n = 98)

Inter-correlations among stlests showed in Table 3. Most of the indicators show moderate

relationship among the substs and total score. Inteorrelations of B to 0.7 are regarded

acceptable (Presley, Austin, & Jacobs, 2000). Thereford, ges t 6 s i ndi vi dual guest
reliable for this study.

Students were grouped by both instruction and by assessment type for analysis of the pretest. A
multivariate analyis of variance (MANOVA) compared performance as suggested by Keppel
and Zedeck (1989). The results are shown in Table 3.
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Table 3
Multivariate analysis of variance for pre-test sub-tests
Source Sub-test df F p

Map Reading 1 211 | .15
Instruction (I) | Feature Recognition 1 1.11 | .26
Geographical Concepts 1 2.32 12
Map Reading 2 1.27 | .11
Assessment (A) | Feature Recognition 2 1.23 14
Geographical Concepts 2 1.43 .65
Map Reading 2 154 | .34
I x A Feature Recognition 2 1.32 A2
Geographical Concepts | 2 1.62 A1

Indicators in the table show that no results are significant at the alpha = .05 level (n = 92)

Once interventionvascompleted, postest was correlated to overall scores to determine

reliability of the individual questions. As the pre-test,results were grouped into three debts
scores. Table 3 shows all correlations are moderate to strong and all significant at the .05 alpha
level.

Table 3
Relationship Between the Sub-tests and Total score on Post-test
Map Feature Geographical
Reading Recognition Concepts
Map Reading
Pearson Correlation 1.00 0.41 0.53
Feature Recognition
Pearson Correlation 0.41 1.00 0.56
Geographical
Concepts
P | 0.53 0.56 1.00
Pearson Correlation

*All correlations are significant at the 0.01 alpha level @8}

Table 4, shows the output of the study indicating student performance-tassbf the podest
by student assignment to group.

From the table we conclude that students were using animated maps for assessment task,
regardless of their instructiahcondition, outperformed students using static maps for
assessments in the map reading, feature recognition, and geographical coneests.sub
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Table 4
Students Performance on sub-tests of the post-test by group
Instruction Assessment M SD
Static 1.42 | 1.59
Animated -
Map Animated 254 | 1.84
Reading Static 1.47 | 1.32
Static
Animated 1.93 | 1.11
Static 6.40 | 4.12
Animated -
Feature Animated 7.78 | 5.56
Recognition Static 5.87 3.45
Static
Animated 6.12 | 4.01
Static 6.89 | 4.54
Animated -
Geographical Animated 6.67 | 4.38
Concepts Static 6.99 | 454
Static
Animated 7.54 | 5.33

Posttest scores weranalysedising multivariate analysis of variance (MANOVA). The
MANOVA identifies the portion of the variance due do instructional condition, assessment
condition and each of the stdsts. The results are presented in Table 5.
Table 5
Multivariate analysis of Variance of post-test results

Source Sub-test df F p
Map Reading 1 0.11 .15
Instruction (1) Feature Recognition 1 0.11 .26
Geographical Concepts 1 0.02 12
Map Reading 2 7.27 | .00*
Assessment (A) Feature Recognition 2 1.65 14
Geographical Concepts 2 0.43 .65
Map Reading 2 1.64 .34
| x A Feature Recognition 2 1.36 A2
Geographical Concepts 2 0.56 A1

*Significant at he .05 alpha level

As shown in table, the three stdsts were treated as dependent variables with assignment to
assignment and assignment to instruction used as fixed factors. The map reading score is the only
significant item in this MANOVA whemnalysedor assessment type.
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Discussion

The results prove that students who trained to use animated mapsfoumed students trained

to use static maps. The results also indicated that those students attempting to learn and address
guestions about one of theoplems were more successful when using animated maps. However
we cannot totally dgnthe contribution of static maps itheteaching and learning process.
Learnershaveusel static maps for a long time to solve many geographical problems they
encounteredNew technologies may enhance the learning process in the field of geography as
used in this study. In this study, web based animated, interactive mapstag@arstudent

mastery of map deliverecbntent.

There are number of factors that might haveliated the findings in this study such as the

medium (i.e. the computer as a delivery system), studleregious experience both with

computer and maps, web applications, studenttivation for success, the content presented in
the maps both instructiaand assessment, efficacy of the materials, and quality of the measures.
Each of these factors may have impact but isolating each and determining individual anpacts
beyond the scope of this study. However efforts were made to control for theseiduifors

others were natontrolledbecause of their elusive nature. Randomization during assessment was
used to control for variation in student experience, perception with both computers and maps in
problem solving.

The researchers as geography lecium&de careful consideration on quality and appropriateness

of the measures after reviag these materials with experienced secondary school teachers.
Studentépast experience and perceptions were not measured but entirely variable since most of
themcamefrom different backgrounds and places. The first variable, motivasiaiifficult to
measureasst udent s map ma n,#& gppears that studeNte usiagwebed | e s s
animated, interactive mapgereless effecteddy a motivatiomproblem.

Another threat to this study is the short duration of the intervention. This was proven by the
studentsdé performance on t he ¢gebegneffacethi c al concerg
because studentgereawarethat there was npersonal gain on the petsst.In short, there is no

relation between performance and subject grade.

Even thougthere arelimitations,as discussed abovgjs important to recognize the outcome of

the study. Web based animated, interactive maps are easily accesgibkeeven stilents who

have not been trained to use them are more successful in addressing map reading exercises. They
accurately identify map features regardless of the map type used for assessment.

Conclusion

This study needs further investigation on the impact dfbased map reading. A transition from
static maps toward weliased animated, interactive maps for geography instruction in secondary
schools should be advocated and pursued. This moutd significantly improve performance of
students as they attemptread maps and solve spatial and temporal problems.
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Edi t or 6Ehis dtuy i®a successful application of computer generated graphics, computer assisted
learning and peer assessment to improve a Trigonometry course. It discovered real advantages for team
(peer) learning and identified ways that learning styles can modify the outcome for some students. This is an
interesting, provocative and welld e s i g n e d researchistudg.n 0

The Roles of Computer Mediated Collaboration
and Peer Assessment in Learning Trigonometric Curves*

Jale Bintas and Firat Sarsar
Turkey

Abstract

The aim of this study is to investigates roles of computer mediated collaboration and peer
assessment in learning trigonometric curdid® subject of this study was a group of 64 students

of the Mathematic | class in the Departmeh€Computer Education and Instructional
TechnologiesEge Universitesi, EgitinfrakultesiBornova, Izmir,in the first semester of 2006

2007. All of the 64 students participated in the multimedia comyateed learning. They were
divided in 16 groups andexe assigned to use a single PC per 4 students. The duration of the
research was planned for 2 weeks. During the first week of the research, we handed out the
trigonometric curves formula y= 1 asinb{x | +d to the class. Groups of the students weredask

to draw this trigonometric curve by using Maple otwarewith the time limit of 75 minutes.

During the second week of the research all the groups were sudfjadtO minutes exam. We

asked them to trace the changes that might occur if somelear@itihe given trigonometric
curvewerechangedGroup leders were expected to present their suggestions about the possible
differences. In the assessment phaseanalyzed answers given by both the leaders of the groups
with regard to the changes imetgiven trigonometric curve (their answers were vigged) and

their peer assessment. The result of the research demonstrated that students gained extra ability in
drawing and analyzing trigonometric curves by using a computer based collaborativeglearni
environment. Moreover, we were able to observe the effects of the computer mediated
collaborative learning on the development of their-selffidence and good performance in
sketching trigonometric curves.

Keywords: Mathematic teaching, trigonometriarees, computer mediated collaborative learning.

Introduction

With the current emergence of technology in the area of communication, a visible shift can be
observed from people working individually towards team work and collaboration. We are finding
oursdves at the border of the industrial age moving towards the information age where
collaboration has become a necessity. This transition has brought transformations in the corporate
and business world that were observed by researchers.

Reigeluth(1999)summar i zed t he fAkey markerso that characte
industriatage organizations and informatiage organizations as follows:

Without a doubt, computers and technology have affected the means and modes of
communication in education. The néschnologies have not only transformed the way students
communicate with professors, but also the way in which information is created, reviewed,
distributed and stored.

" This paper was orgiresented at"? International Computer and Instructional Symposium at Ege University-a8 Bpril 2008
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Comparably to the changes brought by technology into the sphere of business, reindkacan
be observed in computer mediated learning. Technology has customized learning through its

capacity to respond to the individual |l earner 6s

learning is now seen as an interactive process where learaeexjuired to construct their
understanding instead of simply memorizing definitions given to them. The collaborative learning
paradigm makes use of small groups so that students can work together to take full advantage of
each otherés | earning.

Table 1
Differences Between Industrial-age Organizations and Information-age Organizations

Industrial Age Information age
Standardization Customization
Bureaucratic organization Teambased organizations
Centralized control Autonomy with accountability
Adversarial relationships Cooperative relationships
Autocratic decision making Shared decision making
Compliance Initiative
Conformity Diversity
Oneway communication Networking
Compartmentalization Holism
Parts oriented Process oriented
Planned obsokzence Total quality

Without a doubt, computers and technology have affected the means and modes of
communication in education. The new technologies have not only transformed the way students
communicate with professors, but also the way in which infoomas created, reviewed,

distributed and stored.

Comparal#to changes brought by technology into the sphere of business, similar trends can be
observed in computanediated learning. Technology has customized learning through its
capacitytorespondtoh e i ndi vi dual |l earnerés style. Wit
learning is now seen as an interactive process where learners are required to construct their
understanding instead of simply memorizing definitions given to them. The collaborativede
paradigm makes use of small groups so that students can work together to take full advantage of
each otherés | earning.

Advantages of collaboration were discussed in many previous researches. It was demonstrated
that teamwork has significant impacis student satisfaction (Fulford & Zhang, 1993), better
academic performance (Lenning & Ebbers, 1999), higher levels of motivetaonieck,1990),

and a positive attitude towards computer mediated environffisampson1990).

Collaboration in educaton mpr oves a studento6s analytical,
assessment of an individual 6s contribution i
traditional evaluation methods. Therefore, the use of an assessment approatdwihatadents

to grade the success of their peers can prove very beneficial in this kind of setting. Peer
assessment can be defined as an arrangement for peers to consider the level, value, worth, quality
or successfulness of the products or outcomesaatfileg of others of similar status. (Topping,

Smith, Swanson & Elliot, 2000).
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Computer mediated communication, cooperative learning, and peer assessment are the main
themes providing orientation for this research. These aspects of learning were usethduring
experimental class aimed on increagiogitiveacademic outcomes of students in solving
trigonometric curve problems.

The purpose of the study is to examine the effect of collaborative and commadiated
learning on academic achievement of stusléogether with their perception of it in the process
of solving a trigopnometric curve problem.

The study addresses the following research questions:

1. What is the relationship between the use of collaborative learning instructional
techniques in the procesf solving trigonometric curve problem and academic
achievements of students?

2. How does the nature of the computer mediated learning environment impact student
success in solving trigonometric problems?

3. What are some of the benefits of peer assessm#md tollaborative learning setting?

Methodology

The participants for this study were selected among the freshmen students of the Computer
EducationDepartment. A total of 64 students who were enrolled in the Mathematic class offered

by Ege UniversitySchml of EducationDepartment of Computer Education and Instructional
Technology were chosen as the subject of the given research. At the time of the study students
had been introduced to the use of MAPLE 7.0 software that will be utilized later in thegpobfce
research. The time frame of the study was planned for two weeks. During the first week the
participants were to find their way of solving y= | a. Sindg)(k+ d. Discussions in groups of

four provided a good atmosphere for analyzing the possinys of solving this problem.

Together they were to recognize or identify different approaches to the given trigopnometric curve.
Collaboration between peers is seen here as the act of shared creation. The second week was left
for the recapitulation of therevious findings and exams. These two stages were followed by an
assessment part. During this phase students were tested on what they have learned by two quizzes
andanoral examination.

The same concepts are used in the research conducted by Ng &tD6)u'Use of welbased
simulation in Learning Trigonometric Curves." The goal of the research was to investigate the
impact of using trigonometric graphs, a teacher createebasbd simulation, and asynchronous
online discussi on gofandgperforchance insk@tching tcaesforsnatianotd i n
trigonometric curves. The same model was applied in creating the framework for our study.
However, the objective of the given reseanas to investigate the roles of computer mediated
collaboration and ger assessment in learning trigonometric curves.

Instruments

Different sources were used to collect the data for the study, hamely:enged questionnaires

to find student8attitudes in regard® the computer mediated collaborative learning, quiraes

measureeachs t udent 6s understanding of trigonometric c
recordings. All the activities wereviddoaped t o moni tor the process of

Procedures

Sixty-four participants were divided into sixteen groop$our people. From these sixteen groups
were formed two cohorts of eight groups each. All the groups were required to come up with a
name they would be called during the class periods and to select a leader.
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Table 2
Timing and Activity Process

Process Activies Time

1. Week a. Sinb (xc) | +d 75 min
Using computer for analyzing

Investigating differences among the graphics

Discussing

y:

o T T

2. Week 15 min. for remembering Two different questionnaires 10 and 15 min.

Presentations 5 min per team
16X5 = 8

For the first week the main trigonometric formula  y=| a. Sind) (% d was given to the
students alongside with the keys. A key formula was given to satddmgin. The key formula
was y=asinx as you can see in Figure 1. They weeirvestigate this formula before finding the
main solution.

y=a sinb (x-c) +k

% - asinX

1]
Lanatiar Actmul)

Figure 1. Formula (video recording) Figure 2. Computer mediated
Collaborative Learning Environment

They spent 75 minutes in the computer laboratory working (see Figure 2.) on findingathédr

solve the given problem. Each group had access to a computer. With the use of Maple 7.0
software they were to learn how to sketch transformations. They used Maple 7.0 for sketching
graphs that can be seen from Graph 1 and Graph 2. The studeappb#édnity to learn new

content with other group members. Thus we made use of collaborative learning environment.
This kind of setting proved to be favorable for students in helping them independently recognize
solutions to the given problem. In their gps they were expected to not only recognize some
possible solutions, but also to analyze each one of them. As a result of the discussions with peers,
they created a way out which in their opinion worked the best. Usage of technology is likely to
have a cosiderable impact on students involved in the task solving process where the computer
has a potential to increase motivation and to promote deeper learning. Consegtusights

have been introduced to the comptgepported collaborative learning enviroent.
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plot (3*sin(x),x); plot (3*sin(x/2),x);

-21

3]

Graph 1. View of Maple Graphs. Graph 2. View of Maple Graphs.

At the end of the computer lab session on the second week of study students were given a 15
minute time period for recapitulating whaey have learned during the first week. Caithis

time were they allowed to use the computers. A phpsed examination was held afterwards

when students were asked to answer 5 questions. They had 10 minutes to complete their answers
in groups. Eaclgroup received one copy of the questionnaire. In the allocated time they were to
discuss possible responses. Leaders of the groups were required to write on paper the answers to
the problems after listening to the comments of their peers. All the anseets stere collected

so that they could be graded by the teacher. The grades were distributed by the questions as
follows:

1. Y=3sinx (2 points)
2. Y=sinl/2x (2 points)
3. Y=sin(x-30°) (2 points)
4. Y=3sinl/2x (4 points)
5. Y=sin2(x45") (4 points) Total of 14 paots per 5 items quiz.

The results of the quiz were only known to the teacher and not to the students. A list of groups
was created based on their success in passing the first quiz. The group with the best results was
placed on top of the list and groupattkcored less were placed respedivineir scores.

Throughout the same week students were given a second test in the next class period. This time
students received another 5 items dh&t contained opeended questions. They had 15 minutes
to complée this test. The grades were distributed by the questions as follows:

1 Y=3sinx How the digit 3 can change the curve? 10 points
Why changes occur?

2 Y=sinl/2x How the digit 1/2 can change the curve? 10 points
Why changes occur?

3 Y=sin(x-30) How thedigit -30 can change the curve? 10 points

Why changes occur

4  Y=3sinl/2x While solving this problem which steps did you follow? D¢ 20 points
you think there can be another way out?

5 Y=sin2(x45’)  While solving this problem which steps did you follo@@ 20 points
you think there can be another way out?

Total of 70 points per 5 items quiz.
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Assessment

The critical part of the study was left to the end when each team had to jisegesivers and
solutions. Leaders of the groups were to give arfiimute presentation while other groups of the
first or second cohort had to evaluate the presentation and compare their answers with the ones
that hal already been presented. The maximum that a groulol score during this phase was

100 points (30 pointeere assigned to the quality or manner in which presentation was made).
On the other hand, the teacher was also involved in the evaluation process in grading the
responses of students independently.

During the assessment stage, an evaluation paper veastgieach group for estimating findings

of other groups. The whole peer assessment process was managed confidentially. Teams had no

access to the findings of others or to the scores they gave. The total of 16 groups was divided in 2

parts. The first8gwwp 6 s presentations were followed by the

Findings

As the result of this study we observed a significant increase of academics achievements for the
group of participants. At the beginning of the study each student had to pass thecevedga A
score between 60 and 100 points was considered as passing.

Average of Success Te!

-

Before Process After Process

Graph 3. Average of Student Test Score

Prior to the research, the score of 30 points was the average outcome of the student success (see
Graph 3). It shows that they were not sucitégnough in their academics before the beginning

of the study. Upon the completion of the research students scored an average of 82 points. This
shows a steepincreases t udent s6 success as the result of th
groups, canputer mediated solutions, and intdrange of learning environments are the key
factors for this achievement. Three aspects were taken into consideration when analyzing the
outcomes of the study: i) collaboration, ii) computer mediated learning andeiiagsessment.

Collaboration

Collaboration can be considered as one of the most important aspects of studying in various

learning environments A- e kg°z K. , Sar sar F Liy, X.ASu,tBu Rhis E . Bonk
study aimed to evaluate the effeofscollaboration on meaningful learning. We therefore asked

students to answer a set of questions concerning collaboration. The answers to the survey

guestions facilitated our evaluation of their opinions regarding collaboration.
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Table 3
St udent 6enCdlialkonasion

Student 6s Vi ews on C| Frequency| Percents
(n=64) (%)
Positive Views 57 89
- To rediscover friendgbehaviors 41 64
- To produce new ideas 38 59
- To share personal knowledge 33 51
- To save time 25 39
- To correct wrong knowledge 22 34
-  Effective learning 18 28
- Multi- brain working 11 17
Negative Views 7 11
- To beapassive person 4 6
- To be shy 4 6
- Low responsibilities 3 5
- Toargue 2 4
- Selfsuperiority 2 4

As Table 3 shows, 89% of all participants gave positive feedback on collabdeatining,

comparing to 11% surveyed who had a negative opinion. The majority of respondents that
brought out a positive side of the experience emphasized their rediscovering attitudes of their
team members. It proved that the process is complex bgtitsen Creating new ideas and

sharing these ideas with their team members, correcting their misunderstandings and saving time
prompted students to develop positive attitudes. In addition, participants defined this kind of
environment as being beneficial fihe effective learning and muttrain working. This feedback
represents one of the most important details for the research. It proves the environment being
sufficient to supply students with the above mentioned abilities. Moreover, they came with the
“multi-brain working™ name for the lesson setting. However, there were some students that
pointed out negative aspects of collaboration. The main concern of this group of students was
their fear of becoming passive players in their teams. Additionally gwgnized their

avoidance of taking the responsibility and timidity in the group discussion. It might have had
some negative influences on their successes with the subject. This lack of accomplishment
advanced their negative views on collaboration. Thiawdittention to arguments occurring

during discussions. It could be one of the factors that made them feel bad about the collaboration.

Computer mediated learning

Another part of the study was concerned with the use of the computer in the learning. drbees
computer mediated instruction was included in the original design of the study. Hence, the
process combined collaboration with the use of the computer. In order to improve collaboration
skills each group needed to use a computer. Consequently etk siskents to answer some
guestions related to their experience of computer mediated collaboration in order to analyze their
feedback.
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Table 4

Students Views on Computer Mediated Collaboration

Students views on computer mediated Frequency | Percents
Collaboration (n=64) (%)
Positive Views 61 95
- To take rapid Feedback 52 81
- Visual 50 75
- To try different solutions 46 71
- To save time 38 59
- To improve self confidence 23 35
Negative Views 3 5
- Memorizing 3 5
- Lock of sharing computer 2 4

As Table 4 shows, thmajority of students had positive opinions about their experience of the
computer mediated learning environment. They benefited from the given possibility of receiving
rapid feedback and the opportunity to experiment with different solution. The advarfitag
studying various solutions on a computer rather than on paper was also noted. Another important
observation about this
environment helped them to believe in their abilities. On the othel, Bameral students
complained that the computer mediated learning forced them to memaorize solutions.
Additionally, some of them had disagreements about sharing the assigned computer.

Peer assessment
Peer assessment represented another important pagtrefsearch. During the process of
research, students were placed in a new posistimat of a teacher. They were to evaluate their
friendsdé activities.

met hod was

t he i

mpr ovemer

We concluded our study with the peer assessment phase. The chart was given to the students to
provide them with criteria for the evaluation. All the groups had to listen to the presentation of
their colleagues. Afterwards they were expected to evaluate findings and quality of the
presentation of their peers. There were five questions in the secondileie.of them were
worth 10 points antheother two questions were 20 points each. The maximum of 30 points

were left for the presentation. The highest score a group could receive during the evaluation was
100 points. As we mentioned abote lecturedid not present correct answers to the questions.
Therefore we could match the differences of the results as shown below:

Table 5
Matching Results of Evaluation

Result of Evaluation of Result of Evaluation of Match
Teacher (first 4 groups) Teams (first 4 groups

Team A (100 points) Team A (100 points) a

Team B (100 points) Team B (100 points) a

Team C (95 Points) Team C (100 points) a

Team D (95 Points) Team D (95 points) a

Vol. 6. No. 8.
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As we see in the Table 5, the list of groups was sorted according to the number of points they
received from highest to the lest. The first four groups on the list scored the best. The list
which were evaluated by students was exactly the same as the teacher’s list.

At the end of the evaluation, the whole list and the scores were examined by the teacher. The
teacher paid spediattention to the last two groups that scored low to see to which group did
their points go. The instructor concluded that even if students solved the problem wrong, they
would give maximum points to the group that found the correct answer. It showrsethatere

able to correct themselves while listening to the explanations given by their peers. Moreover, it
proves that the peer assessment had impact on the problem solving.process

Table 6
Matching Low-Scored Results of Evaluation

Result of Evaluation Result of Evaluation Match
of Teams (first 4 teams)
Team F Team A (100 points) a
(Average 60 points) Team B (100 points)

Team C (100 points)
Team D (90 points)

Team G Team A (100 points) a
(Average 65 points) Team B (100 points)

Team C (100 points)

Team D (90 points)

Taking into account all the ideas previously presented in the research we can conclude that peer
assessment cont r i b standing oftcarect dmsvers Graupsethattséoed thien d e r
lowest were able to find the right answer and correctly decide how to distribute points among

other groups. The following is some of the excerpts from the-epdad questionnaire that was

created to evahte student peer assessment experience:

A. We learned the correct way of solving the problem while listening to the presentations of
our friends.

B. His presentation made it so clear to me the way of solving the problem. | cannot believe
that we could neglecush an obvious solution

C. My way of solving the problem was quite different from what | have heard in the
presentation of my friends. They helped me to see the right way of solving the problem

D. After the presentation made by another group all the difficuliemderstanding were
gone

However, the situation was not the same in the case of the other group. As we see in the Table 7,
Team N received the lowest grade from teacher. Surprisingly epatibe same timghey
scored high in peer evaluation.
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Table 7
Matching the Results

Result of Evaluation of Result of Evaluation of Match
Teacher (for second group) Teams (for second group)

Team | (100 points) Team | (100 points) a
Team J (100 points) Team J (100 points) a
Team K (100 Points) Team K (100 poinbs a
Team L (95 Points) v Team N (95 points) ** -
Team N (80 points)*’..""""‘ Team L (95 points) -

* Team N was the'7from 8 teams for Teacher
** Team N was the %from 8 teams for students

It shows that friendship might negatively influence peer assessniegiit.cCblleagues gave the
following feedback:

A. He was so funny while giving his presentation. This was the reason why we scored him
high. Actually we didndot care much about his

B. He is one of my best friends. | know that he will askove many points | gave him. So |
tried to convince my fellow group members to give him highest points.

C. He was very clear in his presentation. Maybe he made some mistakes in his conclusions.
But he was the best presenter.

D. One of my teadriends forced uso score the presenter high.

The | ecturer mentioned that fATeam N had mistakes
spokesperson of the group did well with the presentation. Moreover, the presenter is one of the

most popular students in this class. o

Discussion

This research addressed the proces®ling trigonometric curve problems and helped find
different method¢eadingto a solution. The design of the study was thought to incorporate
various aspects of learning, namely collaboration, compuogeiiated collaboration and peer
assessment. Collaboration is considered to be one of the most important methods in education.
(A- ékge° z, K .).,CollHbmratiorein edudatidsh helps students share their experiences.

Our study has led us to the corsibn that collaboration is a united effort of students to
accomplish common learning objectives and to increase their own and their group rhiembers
individual achievementsNg, M.W., 2002) There are numerous didactic advantages of
collaboration that can ddo the learning environment. As it has been demonstrated in the given
research, students who work in small groups have been shown to achieve higher levels of
academic outcomes. Some other benefits of collaboration are as follows:

A Reciprocal exchange adéas and teaching each other fosters active learning.

A Teamwork enhances retention of study material and promotes a greater depth of learning.

A Devel opment of stronger anmahays byotlesieasdk i | | s. T
evaluae study materitincreases.
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A Improvement in communication and interaction among the students.
A Time is used more efficiently because the same amount of work is completed quicker.
A Discussion of theoretical concepts is a step closer to their practical application.

Notwithstanding, there are several concerns that were discovered with collaborative learning.
These include indifference shown by some studentsgdebberate lack of contribution by some
members due to a lack of selbnfidence or passive personalities, argumantsng peers and
distracted attention from the subject of study.

Another problem is assessing individuals within the group. During the teamwork students have no
direct supervision of the instructor essthher efor e,
dynamics and collaboration within the grolBu¢hy, M., Quinlan, K.M., 2000)MWhenever we

are trying to involve students in a group effort there are two specific conditions that must be met,

namely: the students require assurance that their effdrtse fairly evaluated and that students

who did not contribute to the work of the group will not benefit from the efforts of others

(Johnston, L., Miles, L., 2004).

One way of solving this problem can be found in use of peer assessment. This method of
evaluation can engage students in their group work, have them take responsibility for their
learning, and minimize the frdeaders. Peer assessment requires statteniake the best use of

their knowledge in order to review and correct work of a fellwdant. In this way it contributes

to the development of his/her reflection skiltagkyung Lee, 2008Peer assessment encourages
students to be critical and independent learners, but as it has been shown in the study, special
attention should be given the obligation of students to be accurate and fair when assessing their
peers. The negative side of the peer assessment is the effect that it may have on friendships and
inter-personal relationships. In some cases students are aware of the necessthighgoints

to a friend in order to maintain the friendship.

Students in the study worked as a team to determine the strategy to be used, but they still
maintained their own individual ways of learning. They would articulate their own solution in
everygroup discussion whether logical or not. We reformulated four different sessions in the
research below:

Recognizing

LearningProcess in a Team
Re-defining
Creativity

ehning Re-defining
Solutions

Chart 1. Learning Process of Computer Mediated Collaborative Learning

Recognizing

Re-defining
Creativity

These four steps are shown on the video tBagr Chart 1 explains the study. The first step of

the chart is defining. The second step of the chart is presenting the process of recognizing and re
defining. According to the video tape, students were able to recognize the essence of the problem.
However on the individual level, they had todefined the problem again. And as we see in step
three they began to come up with solutions without even knowing whether they are correct or not.
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Table 8
Keys of the Learning Process from the Video Record
Defining Recognizing Recognizing Recognizing
Re-defining Re-defining Re-defining
Creativity Creativity
Solutions
Keys From Describe Describe Describe Describe
Video Record Explain Explain Explain Explain
(Some key verbs from
video recordings) Understand Understand Understand
Design Design
Animate Animate
Plan Plan
Choose
Decide

During the process of creating solutions they discovered new ways and as a result they-had to re
define the problem again. The last part of the chart shows the efforts of studavakzio their

solution. All the way through the process they still continued to recognidefiree and create
solutions.

Table 8 demonstrates that At o Riierfoifimliegla wa s
solution, students had to define theldem over and over again. They thus gained the ability to
recognize the problem which led them to several options for solutions. Each group d#signed
own style of presentation. Some even made use of animation. This shows their creativity. The
last phase of the process was to choose their solution and presents their decision. The chart above
shows the results of this study. Many different variables affected this chart. For example, the way
students used their computeiffered Groups were providedith a computer, but they started

to actually use it only during the second phase. During the third phase they were still trying to
solve the problem on paper. Such paper based approach was in a way limited. While using the
computer they had the chanceste different animated ways of problem solving. It shows that
computer mediated collaboration may incorporate different learning facilities. As it was

mentioned beforghe results may vary from research to research. These changes may help
researchers tfind learning solutiond.earning processes may chaégeot only from country to

country, but also from student to student in the same class.

consi c
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Edi t or 6 Fhe Nuedtian of student identity verification arises from time to time. In this instance, it is
requested by a United States Federal Law, the Higher Education Opportunity Act of 2008. This study
collects data from administrators and faculty to discover their levels of concern and actions currently
undertaken to confirm correct identity for distance learning students.

Student Identity Verification
and the Higher Education Opportunity Act:

A Faculty Perspective

Thomas Schaefer, Marguerite Barta, Theresa Pavone
USA

Abstract

This study examined faculty familiarity with Public Law 1305, the Higher Education

Opportunity Act (HEOA) of 2008, Section 602.17, Subsection G. This section of the HEOA
addresses the challenge regarding theiwayhich online postsecondary institutions verify and
validate that the students who are awarded college degrees actually completed the coursework. In
addition to investigating the level of faculty familiarity with the law, this exploratory study

sought tadentify the level of student identity verification currently being utilized, the perceived
need for improved methodologies, and the role of faculty in student identity verification.

Keywords: distance learningslearning, ethical issues, governancellioe learning, technology in
education, identity verification, Higher Education Opportunity Act

Section I: Introduction

Although online learning is in its infancy when compared to baickmortar institutions of

higher learning, the popularity of onlipeograms and courses continues to outpace that of

education in traditional venues. Allen and Seaman (2008) noted that the growth rate for online
enrollments has been 12.9%, compared to a 1.2% overall growth rate of the student population in
highereducatw. They reported that Aover 3.9 million
course during the fall of 2007 termdo and that
students were taking at least one online course in the fall of 2007. (ps1kéty that this trend

will continue into the near future as the United States continues to reinvent and reinvest in itself

after a prolonged economic struggle.

=1 7))
™

In a speech delivered before a joint session of Congress, President Obama called for every
AfiAmerican to commit to attending at | east one Yye
Lederman, 2009, T 1). He further asserted that the dropout rate for Americans at the secondary

level has grown and that Americans who have a secondary educatiampasigecondary

education has decreased. Obama asked fAAmeri cans
coll ege so that the country can reclaim its mant
cited in Lederman, 2009,1). This presidentialetlaration came following congressional

passage of the Higher Education Opportunity Act (HEOA) in 2008.

The HEOA is an amendment and extension of the Higher Education Act of 1965. The current bill
was introduced to the 1¥@ongress in November 2007. Thi# was passed by the House of
Representatives in February 2008 and by the Senate in July 2008. The bill was ratified by
President Bush on August 14, 2008, and became Public La81BL@f particular interest to
institutions that offer online coursesSection 602.17, Subsection G, which explains the

application of standards in reaching an accrediting decision and includes the following passages:

(g) Requires institutions that offer distance education or correspondence education to
have processes in plathrough which the institution establishes that the student
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who registers in a distance education or correspondence education course or
program is the same student who participates in and completes the course or
program and receives the academic credit.

The agency meets the requirement if it

(1) Requires institutions to verify the identity of a student who participates in
class or coursework by using such methods as

() A secure login and pass code, randomly generated personal questions, or
proctored examinations; and

(i) New identification technologies as they become widely accepted; and

(2) Makes clear that institutions should not use or rely on technologies that
interfere with student privacy (H.R. 4137: HEOA, 2007, n.p.)

According to Bdie and Jortberg (2008), this section of the HEOA supports the concerns of those
who have been critical of distance education and the ways in which institutions attempt to
validate the identities of students who complete the coursework. It further pravidesdation

that will spawn additional requirements in the process of seeking and maintaining accreditation
from regional and national bodies.

Di scussion has ensued about studentsdé opportuni:t
that impacthe level of academic integrity and the authenticity of their work (Virtual Student,

n.d.). Although students complete the required coursework and receive their degrees, their

universities are responsible for implementing safeguards and processes tarttaéntatiegrity

of the academic system. This includes the abilit

This study was an exploratory project directed at assessing the level of student identity
verification currently being utilized by onlingstsecondary institutions from the perspectives of
faculty and administration. This study also assessed the perceived need for improved
methodologies to ensure that the students receiving the credit for coursework aciualigted

the work. A brief overiew of current identity verification technology and new educational
partnerships, as well as conclusions and insights gained from this study, is provided.

Section II: Methodology

According to the Bureau of Labor Statistics (2009), 1,672,000 people pleyenh as

postsecondary teachers in the United States. This occupational category of postsecondary teachers
served as the target population for this study. Applying a confidence level of 95% with a

confidence interval of 5%, the researchers determined tbample size of 384 respondents was
required to obtain statistical viability, trustworthiness, and authenticity of the data.

The data collection instrument was a survey, and a sample of convenience was utilized.
Distribution of the survey and the collext of the results were facilitated using a wetabled

survey that was administered by a thiatty provider, SurveyMonkey. In the summer of 2009,
during a 45day period, an-enail request containing a brief introduction to the study and a link to
the suvey instrument was transmitted to 4,093 people at the institutions for winelil e

addresses were made available. It was anticipated that approximately 10% of the requests would
be bounced because of inaccurate or invahab# addresses and that an éddal 5% would be
blocked by recipients who chose not to respond. The final response rate was expected to be 12%,
but it was 10.4%, which represented 427 responses. Approximately 2.5% of the requests were
blocked, and 4.7% were bounced back. The resgameee provided in a blind manner and will

be discussed in aggregated terms in this paper.
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