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Abstract 
 

The development of information and communication technology (ICT) affects 
significantly education sector. Nowadays, students are very familiar with ICT, such as 
computer and Internet which has the advantage to use as media in chemistry learning. 
The use of student-friendly application of a web based learning management system 
(LMS) that completed by chemistry multimedia can be benefit for chemistry learning 
because the multimedia in the web can be accessed anywhere at any time as potential 
assistance for students. Learning was managed through various learning strategies in the 
combination of web-based assistance and face-to-face learning in cooperative model of 
student team achievement division (STAD) which called multimodal learning. This 
research investigated the effects of multimodal learning on chemistry towards students’ 
motivation. 

This research was an experimental research to measure the improvement of 
students motivation due to multimodal learning. The samples of this research were 2 
groups of students, which are experimental group consisting of 30 students and the 
control group having 31 students. Samples were from grade X of SMA N 7 Purworejo. 
The difference of chemistry learning between students from the experimental group and 
control group was learning with and without multimodal learning, respectively. The 
students' motivation was collected using a questionnaire, observation, and analyzed 
statistically. Students’ motivation from one group was compared to the another group 
using independent sample t-test, and the improvement of students’ motivation was 
analyzed using paired-sample t-test. 

The result of this research showed that students’ motivation of group with 
multimodal learning was higher significantly than that without multimodal learning. 

 
Key words: Multimodal Learning; Cooperative Learning; Web-Based Learning; Learning 
Management System. 

 
 
 
INTRODUCTION 
 

The phenomenon of globalization presents education systems around the world with 
both challenges and opportunities (Kagan and Stewart, 2005). Students nowdays are native ICT 
persons. They are familiar with ICT such as gadget, computer, and their application. This 
condition should be considered as opportunities to improve methods of learning that can 
strengthen the motivation of students. This is the challenge for teachers to provide more 
application or media of learning and help student to solve the difficulties encountered by 
students, including chemistry. 
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Chemistry is the academic discipline concerning on the study of the composition, 
structure, properties, and speed of change of matter (George Philander, 2008). Chemistry is 
intangible and considered as a difficult matter by learners. This is a challenge for teachers to 
create exciting learning model that can help students to comprehend the chemistry matter. One 
of alternatives to solve such problems is made by using a multimodal learning in the chemistry 
learning process. Multimodal learning is a classroom strategy that supports students' acquisition 
of new knowledge by pairing digital tools with requisite other strategies (Casey Heather, 2012). 

Integration various teaching was a teaching–learning is known as multimodal learning 
(Dominic, 2012). In the implementation of multimodal learning, teacher can use some related 
media that suitable with chemistry matter or even use one of learning management system 
(LMS) like edmodo. Teacher can also combine the learning system with cooperative learning 
model. 

Cooperative learning is a strategy in which small groups of students with different 
levels of ability engage in a variety of activities to improve their understanding of the topic 
(Eugene, 2009). There are certain types of cooperative learning. One of them is student team 
achievement division. It is a collaborative learning strategy in which small groups of learners 
with different levels of ability work together to achieve a shared learning goal (Tiantong, 2013). 

This research investigates the use of various strategies of learning accomplished by the 
media run in the methods of cooperative STAD and its effect on the students’ motivation. There 
are 4 purposes in this research. The first is to find out whether there are differences in the initial 
motivation and motivation of students who apply late STAD cooperative learning multimodal 
web-based on material reduction and oxidation. The second purpose is there a difference in 
motivation of learners who implement cooperative learning multimodal web-based group 
investigation compared to implement STAD cooperative learning on the web without material 
reduction and oxidation. For the third purpose is there any difference in increased motivation of 
learners who implement cooperative learning multimodal web-based group investigation 
compared to implement STAD cooperative learning on the web without material reduction and 
oxidation. And the last whether there is a significant increase on the motivation of learners who 
implement cooperative learning multimodal web-based group investigation. 

 
RESEARCH METHOD 

This research is an experimental research which has one factor, two samples, and one 
covariable. The factor is the implementation of cooperative multimodal learning of group 
student team achievement division (STAD), based on web. Two samples are students from class 
experiment and control. The class experiment I was class that used cooperative multimodal 
learning of student team achievement division (STAD) based on web and class control is class 
that implement cooperative of student team achievement division (STAD) without web. The 
covariable is students’ chemistry prior knowledge taken from the school documentation. 

There are three variables in this research. They are independents variable, controlled 
variable, and dependent variable. The independent variable is the implementation of cooperative 
multimodal learning of student team achievement division (STAD) based on web. The 
controlled variable is the students’ chemistry prior knowledge, and the dependent variable is the 
students’ motivation on chemistry learning. Chemistry learning motivation was measured by 
using a questionnaire, and the collection was done before and after the experiment. 

Population of this experiment was grade tenth students of science class at SMAN 7 
Purworejo in 2013/2014 academic year consisting of 156 students. The sample was chosen by 
purposive sampling method which was then divided into class experiment and control. 

The instruments of this research consist of lesson plan, questionnaire and observation 
check list. The lesson plan was prepared for five meetings for each class. The lesson plan for 
class experiment  is the lesson plan that implement cooperative multimodal learning of student 
team achievement division (STAD) based on web and the lesson plan for class control is the 
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lesson plan that implement cooperative of student team achievement division (STAD) type 
without web. The instrument should be valid and reliable. The questionnaire for motivation was 
validated by construct validation method. The design of this experiment can be observed in the 
diagram 1. 

 
 

Diagram.1 : Flow Chart of Research 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The media that used in this experiment class are power point, prezi, and e-book. This 

media has been validated by the validate (chemistry teachers and peers). There are some 
relevant notes from validatory about the look and lay out of writing such as writing a reaction, 
phase, or other type errors. While the content of the media was good. Notes from validatory 
were then used to revise and corrected the errors. 

Data analysis included normality and homogeneity tests, before the paired sample t-
test and the independent sample t-test. Normality was to find out that the data are in normal 
distribution. Homogeneity test was the test to check the homogeneity of the population. Paired 
sample t-test is to analyze the improvement of students’ motivation before and after treatment, 
and independent sample t-test was to determine the difference of students’ motivation from the 
experimental group compared to that from the controled group. When the improvement of 
students’ motivation was significant, therefore, average normalized gain test was 
conducted.(Meltzer in Wiyono, 2013). 
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RESULT AND DISCUSSION 
 
1. Design of the cooperative multimodal learning of student team achievement division 

(STAD) type based on web 
Cooperative multimodal learning of student team achievement division (STAD) based 

on the web was conducted for five meetings. i.e. Four times of meetings was for teaching 
learning and once for the final test. Teaching and learning were always delivered with a group 
setting. Teacher divided students into six equal heterogen groups with different levels of 
students competencies. According to Slavin (2010), Student Team Achievement division 
(STAD), learners are grouped into several groups with diverse members of ability, gender, race 
and ethnicity. Students were not permitted to pick their own teams. Educators delivered learning 
materials in a face to face meeting and then the students were given a task that must be 
completed in a group to ensure that all members of the group have completed the lesson well. In 
this group, the smart student must help the other students who got difficulties in understanding 
learning matters. At the end of meeting, all learners acquired individual quiz on teaching 
materials and at the time the individual should not help each other because it was about team 
achievement division to which a reward was given to a good team. 

Each group received instruction consisting of the list of work procedures, learning 
materials in the format of multimedia (e-book, Prezi and Power Point) in Edmodo, so the group 
can start to investigate, analyze, and synthesise the topic. Learning of Chemistry in this research 
was designed by using the mixture of face to face mode and other modes with the use of some 
multimedia. This study of learning was called multimodal learning. In this experiment, there 
were four of learning strategies has been implemented. They were demonstration, experiment, 
discussion, and games.  In the first meeting, learning was on the topic of reduction and 
oxidation reactions in daily life by demonstration approach. With this approach, students’ 
interest toward chemistry could be built and their motivation increased. At the second meeting, 
experimental strategy of learning was applied. In this meeting, students understood the learning 
matter well. At the third meeting, discussion strategy was utilized. At the last meeting, learning 
in games was chosen to study the compound nomenclature. In each meeting, students from all 
groups can ask the teacher about the tasks. The results of their task/assignment were presented 
in front of the class and uploaded to edmodo, so the other group was able to download and do 
cross check about their answers. Each group finally presented group discussion result, and the 
other groups raised questions. When the presentation and question time was over, each group 
answered questions listed on the work sheet. The best performance group will be given more 
stars or points that were accumulated in the final meeting. Teacher gave a reward to the best 
team. Teacher also had to confirm and emphasized the answers in the discussion group. So, this 
went to minimize the misconception that may occur. Teacher and students took the conclusion 
from learning process. The design of multimodal learning in the class of experiment was 
presented in the diagram 2. 
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Diagram.2 : Description of the Class Experimental 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Based on the results, teaching learning in the class of experiment was more active than 
that in the class of control. Students were enthusiastic and they understood the topic well. So, 
the implementation of cooperative multimodal learning of student team achievement division 
(STAD) based on web was able to provide good learning environment generating students’ joy 
of learning so that students learned independently, active, and high motivation. 

 
2. Normality and Homogenity of Data 

The data of students’ motivation were analyzed for normality using SPSS 16.0. For the 
class experiment, the significance of the students’ final motivation data was (p) 0.200 > (α) 
0.005. The significance for class control was (p) 0.101 > (α) 0.005. All significances of the data 
were higher than 0.05, all sets of data were in normal distribution. The homogeneity test results 
showed that the sample was homogen, as showed by the significant value was more than 0.05, 
(p) 0.479 > (α) 0.005. 
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3. The Effect of Multimodal Learning toStudents’ Motivation 
Analysis of data using paired sample t-test showed that the significance (p) value was 

0.000 < (α) 0.005. It meant that the motivation of students improved significantly in class 
experiment due to the multimodal learning, but in the class control, the motivation did not 
improve, as the p value was (p) 0.138> (α) 0.005. 

In the independent sample t-test, the result analysis showed that the significant (p) 
value is 0.000 < (α) 0.05. It meant that there was a significant difference between students’ 
motivation in class experiment and class control due to multimodal learning based on web. 
There was also significant magnitude improvement of the class experiment compared to class 
control, as can be seen from the significant value of (p)0.000 < (α) 0.005. The gain test result 
showed that the significant improvement of students’ motivation in class experiment was fair 
not quite high, with the average normalized gain test results of 0.26 (26%) of motivation 
improvement. The factors that may influence the improvement were: 
a. Cooperative multimodal learning of student team achievement division (STAD) based on 

web was able to increase students’ interest and the curiosity. As stated by Latifah (2008) that 
cooperative learning can strengthen students’ motivation in different ways, like encouraging 
group development, promoting social and academic interaction among students, and 
encouraging successful group participation. This research showed that students’ curiosity 
increased significantly after learning reduction and oxidation matter using the student team 
achievement division (STAD) in Edmodo. Besides that, teacher also gave some quiz in each 
face-to-face learning process and if students could solve the problems fast and right, they got 
more stars/points. 

b. Cooperative multimodal learning of student team achievement division (STAD) based on 
web provided good learning environments. Fathul Imam (2013), said that Edmodo is a social 
networking platform that was designed as a medium of interaction between teachers and 
students in the online learning environment that was safe to share data, information and 
educational contents in the form of writings, documents, video, audio, photos, calendar, links 
that can be distributed either by teachers and students as well as special content in the form 
of grades, quizzes, event activities, assignments and polls by teachers that can be done 
anytime and anywhere, as well as parents can control the course of the study. So, student 
interaction with the teacher was more intensive and it can help students to better understand 
chemistry matter easily. 

c. Cooperative multimodal learning of student team achievement division (STAD) based on 
web made learning more attractive and fun. Scott Amstrong and Jesse Palmer (1998) stated 
that use of STAD in the social studies classroom made learning fun, and students could 
understand the contents of learning easier. 

d. Multimodal learning that completed by some media can give opportunities for students to 
choose media that were appropriate to their interest. Casey Heather (2012) said that the use 
of technology and digital modes of texts offered further opportunities for engagement, in 
part, because students found these tools inviting, but also because they had more 
opportunities to work with materials that were specific to their individual needs. 

Based on the result, the conclusion is the cooperative multimodal learning of student 
team achievement division (STAD) based on web can improve student’s motivation. 
 
CONCLUSION AND SUGGESTION 
 
The conclusion of this research are. 

1. There was significant difference between initial motivation and final motivation of 
students in class that implemented multimodal learning based-web on material 
reduction and oxidation. 
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2. There was significant difference of motivation of students from the class that used 
multimodal learning based on web with the class which used cooperative learning type 
STAD without web. 

3. There was signifficant difference of magnitude improvement of students’ motivation 
from the class that used multimodal learning based on web with class which used 
cooperative learning type STAD without web. 

4. There was little signifficant improvement of the students’ motivation in the class that 
use multimodal learning based on web. 

Authors would like to suggest: 
1. If further research or similar research is carried out, the media should be validated 

empirically beforehand to see how effective the media when used by learners.  
2. If a similar study is conducted, instructional media that are developed should be more 

innovative, variatif, and as attractive as possible so that students will be more interested 
in using it. 
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