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A study on effectiveness of Mobileschool system for secondary schools in MalaysiaAhmad Sobri Hashim *, Wan Fatimah Wan Ahmad
Department of Computer & Information Sciences, University Technology PETRONAS, Seri Iskandar, Perak, Malaysia

Abstract: MobileSchool system is one of the mobile learning management systems (MLMS), which developed forsecondary schools in Malaysia including school administrators, teachers, students and parents. This paper presentsthe study on effectiveness of this system to enhance students’ academic performance of secondary level ofeducation in Malaysia. As a case study, it involved 90 Form 4 students of Cempaka School Physics class. QuasiExperimental Design (QED) was adopted in this study where the students were divided into three groups namelycontrol (X1), experimental 1 (X2) and experimental 2 (X3). Besides, this study also conducts pre-test and post-test asone of the methods to measure the improvement of students’ marks. The questions of both tests were selected fromForm 4 Physics topic which is Forces. Students in X1 studied this topic using conventional way and students in X2utilized currently implemented learning management system (LMS) called Cempaka Virtual Learning Environment(VLE) while the students in X3 utilized the newly developed MobileSchool system. In analysing the results, bothdescriptive and inferential statistics were conducted. At the end of this study, it was found that, students whoutilized MobileSchool system demonstrated better marks and increment as compared to the students who utilizedexisting system and conventional method. Therefore, it was proven that MobileSchool system an effective learningtool for secondary school students in enhancing their academic achievements.
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1. Introduction

*Learning management system (LMS) is widelyused in tertiary education where it is used to manageand store students’ accounts, courses, academic-related files, conversations and others (Uzunboylu etal., 2006, Azahari, 2007, Siti Aswani et al., 2011).However, very limited emphasises have been givento the utilization of this technology in secondarylevel of education especially in the developingcountries. Many studies have been conducted on thebenefits of adopting mobile devices especiallysmartphones and tablets in education purposes. Thebenefits include eliminate the restriction of locationand time to conduct teaching and learning activities,improve communication and collaboration amongstudents and teachers, allow sharing of teaching andlearning related resources and others (Geddes, 2004,Brown and Johnson, 2007). With taking theseadvantages, the field of mobile learning managementsystem (MLMS) has been deeply studied in variousresearches (Hemabala and Suresh, 2012,Seyitogullari and Katrancioglu, 2012).MobileSchool system is an MLMS that has beendeveloped for the use of secondary schools inMalaysia (Sobri and Fatimah, 2012). This system wasdeveloped based on MobileSchool conceptual modelthat was formed from the integration of severaltheories and concepts to solve the issues of current
* Corresponding Author.

practices of teaching and learning in Malaysiansecondary schools and the design and developmentproblems of existing mobile learning (m-learning)systems (Sobri and Fatimah, 2012).The main problem that wants to be addressed inthis study is the lack of empirical evidence on theeffectiveness of m-learning systems especially insecondary level of education. As the systems areused for teaching and learning purposes, theeffectiveness evaluation supposed to be conductedto measure the students’ academic performance. Inexisting studies that have been conducted,emphasizes were given to the implementation of thesystems in tertiary level especially in universities(Evans, 2008; Al-Fahad, 2009; Choi, 2012) andindustrial usage (Haag, 2011). As to produce newcontribution to this field, this study is conducted toevaluate the effectiveness of MobileSchool system inMalaysian secondary schools. This evaluation will befocusing on the ability of the system in improvingstudents’ academic performance.This paper has been organized into five sections;Introduction, Related Works, Methodology, Results &Discussion and Conclusion.
2. Related worksNowadays, there are various mobile applicationsthat have been developed to support teaching and
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learning. These applications provide medium for thestudents to conduct learning activities especiallyaccess learning materials at any place and time. Forexample, Mobile Learning Tool (MOLT) has beendeveloped by a research team of Near EastUniversity where it aimed to improve students’achievement to master the English language (Cavusand Ibrahim, 2009). MOLT is computer software tosend the messages via Short Message Service (SMS)to the students’ mobile phones. The experimentalstudy was conducted with 45 first year students whowere majoring in Computer Information System onthe effectiveness of the tool to improve their masteryof English language. The tool works between 9 am to5 pm every day and every half an hour, the messageswere sent to the students. The messages contain thenew technical English vocabularies. For thisparticular experiment, 16 messages were sent dailyand total of 48 messages for three days. At the end ofthis experiment, it was found that the studentsobtained better achievement after utilizing MOLT ascompared to the previous test. The studentsadmitted that they were able to easily memorize newvocabularies that were received in their mobilephones.Another study was conducted using a mobile toolthat has been developed to improve students’knowledge especially for junior school, high schooland college (Hilera et al., 2010). A web-based systemwas developed to support mobile self-assessment inthe context of traditional class-based learning. Themain objective of this study was to evaluate theeffectiveness of mobile self-assessment activities onstudents’ learning performance from different ages.This study involved three experimental groups; 5014 to 15 years old students, 48 17 to 18 years oldand 28 20 to 12 years old university students. Tenquestions for each learning objective have beencreated by the teachers for the self-assessment test.The developed systems were installed in allstudents’ mobile phones. Students were required to

complete all questions. The results indicated that thestudents in all three experimental groups achievedhigher score as compared to the students whoimplemented traditional class-based learning.Based on the presented literature studies, therewere strong evidences on the effectiveness of m-learning to the students’ learning. However, lessevidence was presented on the effectiveness of m-learning system implementation in secondary levelof education. Therefore, in the next section, theresearch methodology of conducting effectivenessevaluation of MLMS called MobileSchool system forsecondary schools usage will be explained in detail.
3. MethodologyPreviously, MobileSchool system has beendeveloped by implementing the elements that wasincorporated in MobileSchool conceptual model (Sobri and Fatimah, 2012). As a result, the derivedelements of this integration of the concepts arecommunication, learning structure, user autonomy,SaaS, mobile web technology, layout, content andnavigation. MobileSchool system can be accessed bysecondary school communities including schooladministrators, teachers, students and parents. Thesystem also provides eight functions includingaccount and profile management, coursemanagement, learning material, discussion,feedback, academic report, announcement and chat.In this study, effectiveness evaluation wasconducted to measure students’ academicperformance after using MobileSchool system ascompared to any currently utilized system andconventional class-based teaching and learning. Fig.1 illustrates the overall research design for thisstudy.

Fig. 1: Research design of MobileSchool system effectiveness evaluation
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Quasi Experimental Design (QED) has beenpracticed for this study where it involved threegroups of participants namely controls (X1),experimental 1 (X2) and experimental 2 (X3). Thesamples of this study were selected due to theirfamiliarity with the use of learning managementsystem (LMS) such as e-learning and mobile devicetechnologies. Therefore, 90 secondary schoolstudents were selected for this study from CempakaSchool Cheras where this school optimized theutilization of LMS called Cempaka Virtual LearningEnvironment (VLE) in their teaching, learning andadministrative processes. Similar with MobileSchoolsystem, the system can be accessed by schooladministrators, teachers, students and parents. TheForces topic of Form 4 Physics course has beenchosen as a case study for this evaluation. Thestudents were divided into three groups; 30 studentsin each group X1, X2 and X3 respectively.The main purpose of conducting pre-test was tomeasure students’ level of knowledge on the testedtopic before getting treatment. Meanwhile, post-testwas conducted to measure students’ performanceafter getting the treatment using the developedsystem as compared to other treatments. Allstudents’ marks from pre-test and post-test wereentered and analyzed using SPSS software.In analyzing the effectiveness of MobileSchoolsystem implementation, both descriptive andinferential statistics were practiced. Mean analysis ofdescriptive statistics was used determine the highestmean marks obtained by the students in all threegroups for pre-test, post-test and increment. Thisanalysis also determined the best learning approachthat was effectively improve students’ performance.To support the descriptive data, inferential statisticsinvolving hypothesis analysis was performed. Forthis analysis, three null hypotheses were constructedas follows:
H01: There is no significant difference between the
pre-test mean marks between control group (X1),
experimental group 1 (X2) and experimental group 2
(X3).
H02: There is no significant difference between the
post-test mean marks between control group (X1),
experimental group 1 (X2) and experimental group 2
(X3).
H03: There is no significant difference between the
mean of increment between control group (X1),
experimental group 1 (X2) and experimental group 2
(X3).To further elaborate the analysis of thehypotheses, one-way analysis of covariance(ANCOVA), one-way analysis of variance (ANOVA)and covariance analysis were applied.
4. Results & discussionMobileSchool system comprised of teaching andlearning functions including learning materials,online course discussion, feedback and chat. Theseintegrated functions should enhance students’

academic performance as compared to performingonly traditional way of conducting teaching andlearning activities and utilization of current LMSnamely Cempaka Virtual Learning Environment(VLE). Here, MobileSchool system is a tool tocomplement the existing teaching and learningprocesses instead of replacing them. Therefore, theevaluation of the system effectiveness was doneusing Quasi Experimental Design by comparing theperformance of 3 groups (30 students for eachgroup) which using MobileSchool system to conductthe revision, using existing LMS and not using thesystem.
4.1. Pre-test evaluationAs mentioned by Dimitrov & Rumrill (2003) andLevy & Ellis (2011), the purpose of conducting pre-test of Quasi experiment is to evaluate the level ofexisting knowledge that respondents acquiredbefore getting any treatments as the preparation forpost-test. The measurement of existing level ofknowledge was used to know the level ofimprovement that would be achieved after gettingnecessary treatments by calculating the increment ofpost-test marks from the pre-test marks.Table 1 illustrates the descriptive analysis of pre-test marks for control (X1), experimental 1 (X2) andexperimental 2 (X3) groups. Based on Table 1, mostof the students in X1 (33.33%) obtained 21-25 and26-30 out of 30 marks followed by 16-20 marks(26.67%) and 11-15 marks (6.67%). In X2, 50.00% oftotal samples obtained 21-25 marks, followed by 16-20 marks (26.67%), 26-30 mars (20.00%) and 6-10marks (3.33%). Meanwhile, majority of the studentsin X3 (53.33%) obtained 21-25 marks followed by26-30 marks (30.00%), 11-15 and 16-20 marks(13.33%) and 6-10 marks (3.33%). The mean ofmarks obtained in X3(23.07) is higher than X2(22.30) and X1 (22.37). The lowest mark obtained bythe students in X1was between 11-15 marks whereasthe lowest mark obtained by the students in X2 andX3 was between 6-10 marks. However, the highestmark obtained by all groups was between 26-30marks. Based on mean and standard deviation value,students in X3 obtained better mean marks ascompared to the students in X1 and X2 with smalldifference.Apart from pre-test evaluation, hypothesis testingto evaluate the level of existing students’ knowledgehas been performed. Hypothesis is a logicalrelationship between two or more variablespresented in the form of statement (Coakes and Ong,2011). The variables were tested to examinewhether the relationship that had been stated doesin fact, got true. The constructed null hypothesis forthis analysis is:
Hypothesis (H01): There is no significant difference
between the pre-test mean marks of control group
(X1), experimental group 1 (X2) and experimental
group 2 (X3).
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Table 1: Descriptive analysis of pre-test marksMark Control Group (X1) Experimental Group 1 (X2) Experimental Group 2 (X3)Frequency Percentage (%) Frequency Percentage (%) Frequency Percentage (%)0-5 0 0 0 0 0 06-10 0 0 1 3.33 1 3.3311-15 2 6.67 0 0 4 13.3316-20 8 26.67 8 26.67 4 13.3321-25 10 33.33 15 50.00 16 53.3326-30 10 33.33 6 20.00 9 30.00Mean 22.37 22.30 23.07Std.Dev. 5.15 4.59 3.93
In evaluating the hypothesis (H01), one-wayANOVA had been performed to analyses significantdifference of all groups. According to Sekaran &Bougie (2010) and Coakes & Ong (2011), the p value(Sig.) determines the acceptance or rejection of thehypotheses. In the case of presented result in Table2, the p value is 0.774 which was greater than αvalue 0.05.

Table-2: One-Way ANOVA result for pre-testSum ofSquares df MeanSquare F Sig.BetweenGroups 10.822 2 5.411 .257 .774WithinGroups 1829.133 87 21.025Total 1839.956 89Therefore, the null hypothesis (H01) wasaccepted. Thus, it could be concluded that there wasno significant difference between the pre-test meanmarks of the students in control (X1), experimental 1(X2) and experimental 2 (X3) groups. The finding ofthis evaluation indicated that the same level ofknowledge was acquired by the students in all threegroups on the tested topic. This finding also fulfilledthe aim of conducting pre-test where students in allgroups including control and experimental groupsshould have similar level of knowledge on the testedtopic.
4.2. Post-test evaluationThe purpose of conducting post-test of QuasiExperimental Design is to identify significantdifference between two different groups ofparticipants after undergoing a particular treatment

(Dimitrov and Rumrill, 2003; Coakes and Ong, 2011;Levy and Ellis, 2011). Students in X1 would conductrevision using traditional approach while students inX2 would do the revision using the existing LMScalled Cempaka VLE and students in X3 would do therevision using MobileSchool system. Themeasurement of this significant difference was thesecond process of identifying the effectiveness ofMobileSchool system. The result of this test wouldalso be used as a variable to identify level ofimprovements that was achieved due to theconducted treatment.Table 3 illustrates the descriptive analysis ofpost-test marks for control (X1), experimental 1 (X2)and experimental 2 (X3) groups. Based on Table 3,most of the students in X1 (36.67%) obtained 21-25marks followed by 16-20 marks (23.33%), 11-15and 26-30 marks (20.00%) respectively. In X2,46.67% of total samples obtained 21-25 marks,followed by 26-30 marks (36.67%), 16-20 marks(10.00%) and 11-15 marks (6.67%). Meanwhile,majority of students in X3 (56.67%) obtained 26-30marks followed by 21-25 marks (26.67%), 16-20marks (13.33%) and 11-15 marks (3.33%). Themean of marks obtained in X3 (25.23) was higherthan X2 (23.80) and X1 (21.23). The lowest markobtained by all groups was between 11-15 marks.Similarly, the highest mark obtained by all groupswas between 26-30 marks. Based on mean andstandard deviation value, students in X3 obtainedbetter marks as compared to the students in X2 andX1. In making the conclusion on the differencebetween the effect of using MobileSchool system andtraditional learning approach, hypothesis evaluationwas considered.
Table 3: Descriptive analysis of post-test marksMark Control Group (X1) Experimental Group 1 (X2) Experimental Group 2 (X3)Frequency Percentage(%) Frequency Percentage(%) Frequency Percentage(%)0-5 0 0 0 0 0 06-10 0 0 0 0 0 011-15 6 20.00 2 6.67 1 3.3316-20 7 23.33 3 10.00 4 13.3321-25 11 36.67 14 46.67 8 26.6726-30 6 20.00 11 36.67 17 56.67Mean 21.23 23.80 25.23Std. Dev. 4.80 4.22 3.97



Ahmad Sobri Hashim, Wan Fatimah Wan Ahmad / Journal of Scientific Research and Development, 2 (13) 2015, Pages: 29-36

33

Similar to pre-test evaluation, hypothesis testinghad been conducted to compare students’performance for both groups after getting thetreatment. The constructed null hypothesis for thisevaluation is:
Hypothesis (H02): There is no significant difference

between the post-test mean marks of control group
(X1), experimental group 1 (X2) and experimental
group 2 (X3).

In evaluating the above hypothesis (H02), one-way ANCOVA had been performed to analyses thesignificant difference between the groups bycontrolling pre-test marks (covariate). Table 4presents the one-way between-groups analysis ofcovariance (ANCOVA) result. Referring to the GROUProw, the p value was 0.00 lesser than α value 0.05.
Table 4: One-way ANCOVA result for post-test(Tests of Between-Subjects Effects)Source Type III Sum of Squares df Mean Square F Sig. (p) Partial Eta SquaredCorrected Model 889.743(a) 3 296.581 25.501 .000 .471Intercept 347.313 1 347.313 29.863 .000 .258PRETEST 643.320 1 643.320 55.314 .000 .391GROUP 205.496 2 102.748 8.834 .000 .170Error 1000.213 86 11.630Total 51264.000 90Corrected Total 1889.956 89More detail finding was obtained from PairwiseComparisons evaluation displayed in Table 5.Referring to Sig. (p) column, the p values for allassociations either between X1 and X2, X1 and X3 or X2

and X3 were also lesser than α value 0.05. Thisindicates the significant differences between allrelationships between the groups.
Table 5: One-way ANCOVA result for post-test(Pairwise Comparisons)

(I) group (J) group Mean Difference (I-J) Std. Error Sig.(p) 95% Confidence Interval forDifference(a)Lower Bound UpperBoundX1 X2 -2.606(*) .881 .012 -4.756 -.456X3 -3.585(*) .882 .000 -5.739 -1.431X2 X1 2.606(*) .881 .012 .456 4.756X3 -.979 .883 .012 -3.134 1.177X3 X1 3.585(*) .882 .000 1.431 5.739X2 .979 .883 .012 -1.177 3.134Therefore, the null hypothesis (H02) was rejected.Thus, it could be concluded that there was asignificant difference between the post-test meanmarks of the students in control (X1), experimental 1(X2) and experimental 2 (X3) groups after controllingthe covariate (pre-test marks). The finding of thisevaluation indicated that different level ofknowledge was acquired by the students from allthree groups. One of the three tested groupsobtained the highest mean marks as compared toother groups.
4.3. Increment evaluationThe purpose of conducting the increment analysisis to identify significant improvement that had beenachieved by participants in all groups (X1, X2 and X3)from pre-test to post-test result. In the simplest way,the improvement was calculated by deductingstudents’ post-test marks with pre-test marks. Then,the values of this operation were averaged todetermine the mean of improvement for bothgroups. Better improvement result could also be

determined by comparing the means ofimprovement for all groups.Table 6 illustrates the descriptive analysis ofincrement result for control (X1), experimental 1 (X2)and experimental 2 (X3) groups. Based on Table 6,63.33% of students in X1 had not improved ascompared to the number of students in X2 (36.67%)and X3 (13.33%). In contrast, only 36.67% of thestudents in X1 group obtained positive improvementas compared to higher number of students in X2(63.33%) and X3 (86.67%).  In average, there was noimprovement that was recorded in X1 while positiveimprovement was achieved by the students in X2 andX3. Based on standard deviation value, students in X3obtained better increment as compared to X1 and X2.In producing better conclusion on improvement ofthe utilization of MobileSchool system as comparedto the traditional learning approach, hypothesisevaluation was considered.Similar to both pre-test and post-test evaluation,hypothesis evaluation had been conducted tocompare significant improvement of all groups aftergetting the treatment. The constructed nullhypothesis for this analysis is:
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Hypothesis (H03): There is no significant difference
between the mean of improvement of control group

(X1), experimental group 1 (X2) and experimental
group 2 (X3).

Table 6: Descriptive analysis of increment resultMark Control Group (X1) Experimental Group 1 (X2) Experimental Group 2 (X3)Frequency Percentage (%) Frequency Percentage (%) Frequency Percentage (%)(-10)-(-6) 2 6.67 3 10.00 0 0(-5)-0 17 56.67 8 26.67 4 13.331-5 11 36.67 14 46.67 24 80.006-10 0 0 3 10.00 2 6.6711-15 0 0 2 6.67 0 0Mean -1.13 1.50 2.17Std. Dev. 2.87 2.69 2.09One-way ANCOVA had also been applied toevaluate H03. Table 7 illustrates the one-waybetween-groups analysis of covariance (ANCOVA) result. Referring to the GROUP row, the p value was0.00 lesser than α value 0.05.
Table 7: One-way ANCOVA result for increment(Tests of Between-Subjects Effects)Source Type III Sum of Squares df Mean Square F Sig. (p) Partial Eta SquaredCorrected Model 485.609(a) 3 161.870 13.918 .000 .327Intercept 347.313 1 347.313 29.863 .000 .258PRETEST 302.920 1 302.920 26.046 .000 .232GROUP 205.496 2 102.748 8.834 .000 .170Error 1000.213 86 11.630Total 1550.000 90Corrected Total 1485.822 89More detail finding was obtained from PairwiseComparisons evaluation displayed in Table 8.Referring to Sig. (p) column, the p values for allassociations either between X1 and X2, X1 and X3 or X2and X3 were also lesser than α value 0.05. Thisindicates the significant differences between allrelationships between the groups.Therefore, the null hypothesis (H03) was rejected.Thus, it could be concluded that there was asignificant difference between the mean increment

of marks of the students in control (X1),experimental 1 (X2) and experimental 2 (X3) groupsafter controlling the covariate (pre-test marks). Oneof the three groups obtained the highest incrementof mean marks as compared to the other groups. Byexamining the means and p values from both ANOVAand ANCOVA analyses, there was no sufficient proveto identify the best group who obtained the bestmarks.
Table 8: One-way ANCOVA result for increment (Pairwise Comparisons)(I) group (J) group Mean Difference (I-J) Std. Error Sig.(p) 95% Confidence Interval forDifference(a)Lower Bound Upper BoundX1 X2 -2.606(*) .881 .012 -4.756 -.456X3 -3.585(*) .882 .000 -5.739 -1.431X2 X1 2.606(*) .881 .012 .456 4.756X3 -.979 .883 .012 -3.134 1.177X3 X1 3.585(*) .882 .000 1.431 5.739X2 .979 .883 .012 -1.177 3.134Therefore, covariance has been calculated toevaluate the relationship between post-test marksobtained by the students in X1, X2 and X3 with theirpre-test marks. In order to calculate the covariance,formula 1 has been used.∑ ( ̅)( ) …… (1)A positive covariance value indicates thevariables are positively related, while a negativevalue means the variables are inversely related.Then, smaller positive covariance value obtainedfrom any of the three groups indicates better groupwho obtained better marks during post-test with

relative to the marks obtained in pre-test. Table 9presents the calculated covariance for all groups.
Table 9: Covariance for control, experimental 1 andexperimental 2 groupsGroup CovarianceControl (X1) 20.67Experimental 1 (X2) -0.56Experimental 2 (X3) 17.29Based on Table 9, the covariance values for X1and X3 indicated the positive relationship betweenpost-test marks and pre-test marks while covariance
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value for X2 indicated the negative relationship. Itmeans the students in X1 and X3 obtained significantimprovement from the conducted pre-test and post-test while X2 did not improve. Then, the value ofcovariance for X3 was smaller than X1. Therefore, itindicated that the group of students who utilizedMobileSchool system obtained better improvementas compared to X1.
5. Conclusion & future workThis study has presented the effectiveness ofMobileSchool system as compared to the learningusing conventional class-based and currently utilizedLMS. The result showed that there was statisticallyproven on the effectiveness of MobileSchool systemwhere the students who were using the systemobtained better improvements in their performanceas compared to other approaches (LMS and class-based).This study was limited only to the case study ofninety students of Form 4 Physics class, CempakaSchool Cheras. For the future works, this study canbe expanded to other courses and to the largersample size. Basically, MobileSchool system is just amobile platform for online teaching and learning.Teachers are the one who responsible to manage andorganize the content of the system where they haveto create course, manage learning materials,facilitate course discussion and others. For thisparticular study, it was proven that the utilization ofthis system for Physics course was effective.However, it might be less effective for theimplementation to other courses. Besides, this studyinvolved only thirty students in the group thatutilized the system. The experiment that involveslarger sample size might influence the effectivenessresult. Larger number of students might be moredifficult to be monitored and entertained by theteachers. Therefore, further studies are required forthe mentioned aspects.
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