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Abstract—The use of mobile learning has rapidly gained popularity among 
students and this scenario has influenced students' learning styles. Hence, stu-
dents prefer to use web-based learning, courseware and online apps in their 
learning. Based on the advantages of these mobile learning materials and find-
ings of research which highlight their effectiveness in learning, a preschool 
learning apps known as AKSES was developed based on collaborative learning 
strategy in an authentic learning environment. Collaborative learning is one of 
the most effective learning strategies in crafting students’ communication skills 
and providing supportive environment for students. Students have the opportu-
nities to assist their peers during the T&L process while indirectly communi-
cating with each other. In addition, the concept of authentic learning refers to 
real learning based on actual situations and realities. Authentic learning exposes 
students to how a concept being materialised and applied in real life. A study 
was carried out to evaluate the effectiveness of AKSES and its impact on the 
preschool students’ basic scientific process skills competency namely; observa-
tion, classification and communication. In addition, the study also investigated 
competency patterns of the students’ skills. This study was a quantitative study 
which used two sets of instruments which looked into AKSES application and 
marking rubrics of the students’ basic scientific process skills. Based on quasi-
experimental study, the duration of the study was seven weeks and six learning 
activities were implemented. Two rural preschools were selected based on quo-
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ta sample selection and 25 students were in each controlled and treatment 
groups. Analysis of the survey data was carried out in the form of descriptive 
and inferential analysis involving Mann-Whitney U test. The Mann-Whitney U 
test analysis found significant differences in competency patterns of basic sci-
entific process skills in both groups. Meanwhile, the competency patterns of 
basic scientific process skills indicated positive increase among all preschool 
students after the utilization of AKSES application in learning activities based 
on collaborative learning strategy in an authentic environment.  

Keywords—Mobile Learning, Authentic Learning, Collaborative Learning, 
Basic Science Process Skills 

1 Introduction 

The tactfulness of a teacher in determining the most effective and viable approach 
to be applied in T&L process is essential. The applied teaching and learning strategy 
has to condone with the contemporary learning theories in assisting teachers to shape 
a more effective and structured learning space (Neo, 2010). For instance, real learning 
based on actual situations and realities is capable of exposing students as to how a 
concept materialised and applied in real life (Latham & Carr, 2012). 

To address the needs and demands of learning process that are closely related to 
the real world communication, authentic learning is one of the most effective ways in 
fulfilling the demands. The authentic learning process itself in actual leads to a defini-
tion that is in tandem with its approach whereby it maintains relevant learning rela-
tionship with the real world. (Tervakari & Silius, 2011; Wilson & Schwier, 2012).  

According to Noor Azean (2012) authentic learning refers to a learning characteri-
zation that encompasses activities based on real situations with the application of 
skills and knowledge of a concept that ranges from problem-solving approach up to 
the authentic activity itself. Until recently, there is a number of relevant researches to 
authentic learning and its components as follow: 

Notwithstanding, to achieve meaningful learning i.e. authentic learning environ-
ment, students have to also be exposed to a learning activity that encourages them to 
communicate and exchange opinions with one another (Dikkers, 2013a; Tham & 
Tham, 2013; Woodley-Cook, Prabhudesai, & Moloney, 2013) 

Thus, there is another learning strategy that is capable of increasing students’ 
communication level and other skills during the T&L process such as collaborative 
learning strategy. According to Tham & Tham (2013), collaborative learning is one of 
the most effective learning strategies in crafting students’ communication skills. This 
strategy provides supportive platform for students to assist their peers during the T&L 
process while indirectly communicating with each other. Hence, via the implementa-
tion of collaborative learning environment, it is capable of increasing one of the com-
petency levels of scientific process that is communication skills.  

According to Higgins et al. (2012), exchange of ideas in learning process shape 
students high interests towards a particular learning process besides capable of en-
couraging critical thinking through discussions and debates with pertain to the as-
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signed tasks. Group learning that encourages discussion on a certain learning infor-
mation will generate positive impact towards students’ memory retention on the dis-
course as compared to a student who learns individually (Fadjo, Friedman, Black, & 
Johnson, 2012).  

Nevertheless, apart from the abovementioned strategies, teachers would also have 
to consider alternative approaches in delivery of teaching information besides the 
traditional methodologies commonly applied in the classroom. This is to draw stu-
dents’ interests with particular to the young ones to understand the lesson easily and 
systematically in support for learning in authentic environment as well as the initia-
tion of collaborative learning. In line with the technological advancement, it is 
deemed capable of assisting students to rapidly master the T&L process (McManis & 
Gunnewig, 2012).   

According to Komis et al. (2013), majority of teachers are found to be less proac-
tive in applying technology in teaching and learning process with their students. In 
addition, the use of technology in a classroom is capable of increasing students’ focus 
and interests to give comprehensive attention along the teaching and learning process. 
Among the examples of technological application in teaching and learning process are 
web-based learning technology, multimedia application as well as the currently ex-
panding touch-screen technology widely known as mobile application (app). 

Therefore, teachers have to identify the needs and lacks in teaching and learning 
process to ensure that the teaching and learning strategies being utilized are feasible 
so as not to burden students’ cognitive level. This may results in effective and struc-
tured learning environment apart from the capability to apply the current technology 
into the teaching and learning system (Auzar, 2012). Besides increasing visionary 
human capital and students’ potential, it will also create a new learning environment 
to students.  

The world of technology and education is inseparable nowadays due to develop-
ments of researches that combines the two mainstreams into a solid system. It is seen 
as capable in helping to increase students’ required skills as in the preschool learning 
that involves inculcation of scientific process (Lati, Supasorn, & Promarak, 2012; 
Turiman et. al., 2012). 

2 Materials and Methods 

This research was designed in the form of Quantitative Research i.e. quasi-
experimental design. According to Hoe and Hoare (2012), quantitative research tech-
nique is applied to evaluate or test a hypothesis, determining relationship between 
variables and to measure frequency of observation.  

Additionally, quantitative data can be quantified or measured and one of the exam-
ples of this method is through questionnaires and review (Creswell, 2008). With ref-
erence to Griffith (2014) as well as Campbell and Stanley (1963), quasi-experimental 
research design takes the form of comparison between two groups that are treatment 
group and controlled group. Quasi-experimental research design also identifies rela-
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tionship between independent variable and dependent variable (Chua, 2011; Shadish, 
Cook, & Campbell, 2002). 

Quasi-experimental research design was selected to view the variable effect 
(AKSES app) to the treatment group and conventional learning approach to the con-
trolled group (Chua, 2011; Piaw, 2011). As the results, only two classes were in-
volved and selected for this research through quota sampling technique based on their 
similarity in backgrounds and characteristics. According to Chua (2011) the non-
equivalent groups’ pre-post tests design, i.e. selection of samples is non-random for 
both treatment and controlled groups that have closely similar characteristics.  

This research involved 2 types of instruments i.e. AKSES application and marking 
rubrics of students’ competency in basic scientific process. Figure 3.2 elucidates the 
shape of research design pattern in the form of pre-post test design utilized during the 
content and questionnaire-based pre and post tests towards students’ learning of sci-
ence on the basis of basic scientific process skills in an authentic learning environ-
ment. 

 
K1: Observation Skills 

K2: Classification Skills 
K3: Communication Skills 

3K: Observation, Classification and Communication Skills 

Fig. 1. Pattern of Non-Equivalent Groups Design 

The mobile apps was developed using Adobe Flash CS6, Adobe illustrator and 
Advance Audio Recorder Beta. The final apps named AKSES that have been devel-
oped was uploaded in the Google Play Store. 

In this study, there were three research instrument involved which are pre-post-test 
(for content), questionnaire on students perception towards using AKSES apps in 
learning Science. An interview question was developed to get further in-depth of the 
students perception towards the AKSES apps. 
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3 Tables and Results 

The following tables display findings of analysis for marking rubrics on pre-
school’s basic scientific skills competency in authentic environment. Evaluations that 
were carried out by 2 teachers and the researchers were based on 3 core skills i.e. 
observation skills, classification skills and communication skills. A total 25 students 
from the controlled group and 25 other students from the treatment group were fully 
involved in this evaluation process. Overall, the evaluation and treatment process 
involved seven weeks describe as Figure 1. 

3.1 Analysis on Observation Skills 

Table 1 is the analysis of findings on observation skills for controlled group and 
treatment group. 

Table 1.  Mann-Whitney U Test Analysis on Observation Skills 

Group N Min Sum of Ranks 
Post Observa-

tion Test  
Controlled 25 13.00 325.00 
Treatment 25 38.00 950.00 

Total 50   
 

 Post Test 
Mann-Whitney U 0.000 

Asymp. Sig. (2-tailed) .000 
 

Significant value p = 0.000 was smaller than the significant value ! i.e. 0.05 
(p<0.05). Therefore, it can be concluded that utilization of AKSES application in 
learning based on collaborative learning strategy in authentic environment was capa-
ble of demonstrating better level of observation skills competency compared to con-
ventional learning. 

3.2 Analysis on Classification Skills 

Table 2 is the analysis of findings on classification skills for controlled group and 
treatment group.  

Table 2.  Mann-Whitney U Test Analysis on Classification Skills 

Group N Min Sum of Ranks 
Post Classifi-
cation Test 

Controlled 25 17.04 426.00 
Treatment 25 33.96 849.00 

Total 50   
 

 Post Test 
Mann-Whitney U 101.000 

Asymp. Sig. (2-tailed) .000 
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Significant value p = 0.000 was smaller than the significant value ! i.e. 0.05 
(p<0.05). Therefore, it can be concluded that utilization of AKSES application in 
learning based on collaborative learning strategy in authentic environment was capa-
ble of demonstrating better level of classification skills competency compared to 
conventional learning. 

3.3 Communication Skills Analysis 

Table 3 is the analysis of findings on communication skills for controlled group 
and treatment group.  

Table 3.  Mann-Whitney U Test Analysis on Communication Skills 

Group N Min Sum of 
Ranks 

Post Communica-
tion Test 

Controlled 25 15.00 375.00 
Treatment 25 36.00 900.00 

Total 50   
 

 Post Test 
Mann-Whitney U 50.000 

Asymp. Sig. (2-tailed) .000 
 

Significant value p = 0.000 was smaller than the significant value ! i.e. 0.05 
(p<0.05). Therefore, it can be concluded that utilization of AKSES application in 
learning based on collaborative learning strategy in authentic environment was capa-
ble of demonstrating better level of communication skills competency compared to 
conventional learning. 

3.4 Analysis on Competency Patterns of Preschool’s Basic Scientific Process 
Skills 

Figure 2 elucidates patterns derived from students’ competency of preschool’s 
basic scientific skills. From Figure 2, it could be deduced that there were eight forms 
of students’ competency pattern of preschool’s basic scientific process skills i.e. first: 
3-3-3, second: 3-3-2, third: 3-3-1, fourth: 3-2-3, fifth: 3-2-2, sixth: 3-2-1, seventh: 3-
1-2, and eighth: 3-1-1. These forms elucidated that each student possesses different 
competency patterns of basic scientific process skills. 

This explained that the treatments given to the students had successfully produced 
various competency patterns based on collaborative learning strategy in authentic 
learning environment.   
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Fig. 2. Competency Patterns of Preschool’s Basic Scientific Process Skills 
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4 Discussions 

The 3 main tables i.e. Tables 1, 2 and 3 were accordingly referred to in discussing 
students’ competency in preschool’s basic scientific skills. Those tables respectively 
represented the findings of data analysis towards 3 core skills of scientific process 
which comprise of observation, classification and communication.  

A total of 25 students represented the controlled group while another 25 students 
membered the treatment group that ultimately summed up to 50 students in grand 
total. Each group’s competency in basic scientific skills was differentiated through 
utilization of AKSES application in learning activities for the treatment group, where-
as the traditional learning approach was applied on the controlled group. 

With reference to Table 1, the post test demonstrated difference in min value of the 
competency score for observation skills in both groups. The competency score for the 
treatment group was noticeably higher than the controlled group with min values of 
38 and 13 respectively.  Significant change in min values for both treatment and con-
trolled groups was also perceived in the score for classification skills in Table 2 with 
min values of 33.96 and 17.04.  

Similarly, Table 3 also recorded high difference in min values for communication 
skills i.e. 36 for the treatment group and 15 for the controlled group. The significant 
difference in min values as seen in treatment and controlled groups was likely due to 
the nature of learning activities imposed on each group. Precisely, learning activities 
based on AKSES application technology imposed in the treatment group generated 
positive impact towards students’ learning interests. 

This factor had eventually contributed to the difference in min values for both 
groups. The findings were also agree that the utilization of technology-based learning 
materials can generate good impact towards students’ learning interests. Therefore, it 
had indirectly improved the observation skills that were positively correlated with 
students’ interests in learning Science. Sharifah and Kamarul (2011) echoed similar 
opinion that maximum use of technological tools helps to increase students’ motiva-
tion towards learning process. 

Besides that, classification skills are closely related with students’ ability to under-
stand the concepts and information taught in learning activities. It can be summarized 
from this correlation that if students are interested to study, it would be indirectly 
easier for them to memorize and comprehend the lessons in the classroom.  

This was collectively agreed by Okamoto and Kayama (2004), which stated that 
learning aided by technological tools can increase students’ capacity to remember as 
well as their memory of the subject matter and information learned. Hence, it was 
demonstrated that the competency of classification skills in the treatment group was 
higher than the controlled group.  

Sandberg (2002) as well as McManis and Gunnewig (2012) reported in their re-
search that utilization of technological tools is beneficial in learning process among 
preschool students due to its high potential in supporting their development besides 
capable of increasing social and cognitive skills. Indirectly, the implementation of 
collaborative learning in authentic environment will support the development of the 
young minds through group discussions in collaborative learning activities to encour-
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age higher level of thinking through exchange of ideas and communication skills 
among students (Teras et. al., 2012; Asiri, 2013). 

Through analysis of the research findings demonstrated in Table 3, it could be no-
ticeably inferred that the treatment group demonstrated significantly better communi-
cation skills between controlled group and treatment group. The inculcation of collab-
orative learning strategy in authentic environment was seen as very effective in in-
creasing students’ communication skills.  

This had been equally approved by Slotte and Tynjala (2005) as well as Amory 
(2013) which stated in their researches that collaborative learning is one of the learn-
ing processes that nurture effective communication skills among students. Hence, 
analysis of the findings clearly inferred that collaborative learning is capable of shap-
ing students’ communication skills competency albeit in preschool level.  

The skills competency patterns were shaped based on preschool’s basic scientific 
process skills competency table (refer Table 5.10). As the results, eight competency 
patterns of preschool basic scientific process skills were gained with one pattern 
demonstrated competency of all 3 skills with full mark, three patterns illustrated com-
petency of 2 skills with full mark and the remaining four patterns portrayed compe-
tency of only 1 skill with full mark.  

The best pattern is demonstrated by total competency of all 3 skills (3-3-3) with 
full mark, while good competency indicates mastery of 2 skills with full mark (3-3-2; 
3-2-3; 3-3-1) and weak competency involves mastery of only one skill with full mark 
(3-2-1; 3-2-2; 3-1-2; 3-1-1). If the competency pattern is carefully examined, it can be 
found that all students proficiently gained competence in observation skills with full 
mark. This had clearly shown that AKSES application could draw students’ interests 
and attention towards Science subject.  

According to Martin-Dorta, Saorin, and Contero (2011) utilization of touch screen 
applications is crucial for students’ cognitive and social development particularly in 
children. Besides, it encourages students’ attention towards the learning process and 
this is proven through the findings of this research which were demonstrated in stu-
dents’ observation skills competency (observatory) and increase in commendable 
achievements through the content-based pre-post tests. 

Based on the comparison, it could also be inferred that students’ competency in 
basic scientific process and mastery of skills in scientific project is directly correlated. 
For students who obtained full mark in all three skills of basic scientific process (3-3-
3), they were also recorded to have gained full mark (3) in their scientific projects 
while students who obtained the weakest competency (3-1-1) recoded only a mini-
mum score (1). Nevertheless, although the skills competency scores were vary in each 
individual student, the overall competency achievement was recorded at good level, 
i.e. minimum grade of B.  

Notwithstanding, if comparisons were to be made on the findings based on the in-
terviews done by the preschool teachers pertaining to students’ competency problems 
against basic scientific skills, merely a few students managed to master only 1 or 2 
skills. However, this research was successful in producing students who are substan-
tially competent in all of the skills whereby almost half of them were able to master 
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more than two skills proficiently. This was considerably a good achievement for pre-
school students who learned Science subject for the first time. 
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