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The development of chemis try learning module for Rintisan Sekolah Bcrstandar 
lntemasional (RSBI) Senior High School Students (SHS) is explained. The study is 
aimed to develop and standardize teaching module to be used as a learning media to 
increase the student's achievement in teaching of chemistry subjects. The research was 
carried out with the combination of research development and experiment. Research 
development is conducted to develop and standardize cbemistry learning modules based 
on competence based curriculum (KTSP), where the experiment is done by teaching 
SttS students using of a sets of chemistry learning modules compare with conventional 
teaching with exited textbook that have been used in the target schools. The population 
of this rescarcb were SHS of three RSBI schools at Medan, Tebing Tinggi, and Brastagi. 
The sample is selected by using purposive sampling to choose two classes in every 
school where ooc is treated ns experimental class and another is as a control class. The 
selected samples in every class were grouped based on their achievement on chemistry 
in the fust semester to make them in to two categories, the relative high achievement 
(HA) and relative low achievement (LA). Experimental class is tough by using 
chemistry learning modules whi le the control class is tough by using exited textbook. 
The data were coUected by using sets of multiple tests covering all chemistry subjects 
being taught The student's achievement is obtained from their ability to answer the 
question before teaching (pretest), soon after learning process have been conducted 
(postest-1), and one month after learning process have been conducted (postest-2). 

The results showed that the chemistry learning modules bave been developed 
based on KTSP curriculum. The chemistry developed learning modules have been 
standarized and the performance of the developed chemistry learning modules are 
categorized to good- very good. The performance of developed chemistry learning 
modules successively for on the topic of Solubility and Solubility Product (Module I) is 
categorized as very good (average 3.59), Hydrocarbons (Module 2) is categorized as 
very good (average 3.64), Tbcm1ochemistry is categorized as very good (average 3.48), 
and Oxidation and Reduction Reactions are categorized as very good (average 3.49). 

'The developed chemistry learning modules have been used as learning media in 
the teaching of chemistry subjects. The results obutined from pretest showed that the 
c lasses (experimental and control c lass) are relatively equal that make them suitable for 
teaching treatments activities. The chemistry learning modules have been used as 
teaching media in the teaching of chemistry subjects, and their affectivities to increase 
students achievements are also measured. It is known that the developed chemistry 
learning modules are very effective to increase student's achievement on chemistry 
subjects, where the students achievement on chemistry bY using innovated teaching 
modules are higjle:r tban that by using existing text book, and the two method are 
significantly different There is a positive com:lation (~.862) between the students 
achieveroeols with student's motivation on studying chemistry when using developed 
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chemistry leaning modules on the teaching of Solubility aod Solubility Product, 
llydrocarbons, Tbennochemistry, ;md Oxidation and Reduction Reactions, while in the 
control class where for tbc teaching and learning with existing cbemistry textbook the 
correlation is found very low (rl:0.258). It is suggested to use developed chemistry 
leaning modules as a teaching and learning media on teaching of chemistry subjects 
because sets of modules be able to motivate the RSBI students to study chemistry 
independently by themselves and as results will inuease their achievements in 

chemistry subjects. 

(fhe research is Supponed by Teaching Grant Hi bah PPG MIP A Benamf Intemasional, 

FMJPA UNlMED Finnancial Year 20 12) 
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1.1. Background 

----

CIIAPTER I 

INTRODUCTION 

The development of human resources become a key role in the development of 

country, and tha cou.ld be meed through education. The bUID.'Ul resources in Indonesia 

bas to be improved in order they could meet the requirement in a competition in 

global em. The GovernmentS try their best to improve the quality of edueat.ion, which 

is start form element.'ll}' school to the university. 'llle development in education 

sector for midle shoots bas been conducted with the existence of Bilingual class as 

Rintisan Selrolah Berstandar lnternasional (RSBI) or SekQ/ah Berstandar 

lmemasional (SBI). Most of the RSBI and SBJ schools in Indonesia arc using 

bilingual teaching, where the teachings are conducted in Indonesian language and 

English for subject matter of Mathematics, Chemistry, Biology, and Physics. 

However, most of the schools are still using text book that are published in 

Indonesian languages. Therefore, it need to develop the learning materials to meet the 

competence for studentS who study in RSBI or S131 schools. This is the reason to do 

the research in providing the learning materials for Senior High School (SHS) in 

RSBI and SBI schools. 'l1lc development of chemistry learning module for RSBI 

Senior lligb School is conducted through innovation. 

Innovation in teaching and learning activities is very interesting to discuss, as it 

is believed that implementation of the right teaching method would increase 

student's achievement in learning chemistry. Learning module is very important to be 

used in helping s tudents in the teaching and lea.ming process. Therefore, innovation 

on chemistry learning module bas to be made to obtain a good and effective media to 

be used in studying chemistry (Biom-Zaodstra and Van Keulen, 2008). A good 

chemistry teaching module could help the students to understand the concept of 

chemistry clearly (&in, eLall. 2005). It is very important to use tcacbing and learning 

module in the teaching of chemistry subjects. The chemistry subjects that are 

developed are mainly categorized a.~ a difficult subject to be thought to students. 

Chemistry topic is dealing with investigation and calculation, where to understand 

chemistry concept the students need the knowledge as the combi.ne of theoty, practice 

and illustration. It is compulsory to use innovated teaching module in addition to 

conventional method to improve the student's achievement on chemistry. 
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Tbc facts have been proven tbat many students of senior high school consider 

that chemistry is a difficult subject so that they have feeling to face problem in 

learning the subject. This case may be caused by the presentation of the topics by the 

teacher is less interesting. and the teaching method is also conducted in a boring 

manner. Therefore, the Sludents face the difficulty to understand the basic concepiS of 

the Chemistry (Situmorong, et.a/1., 2006). 

Improving the quality of education should always be performed continuously 

conventionaiJy or through innovation. Improving the quality of education carried out 

by setting goals and standards of educational competence in order to anticipate future 

changes and demands that will fuce students as citizens of a nation, so they are able 

to think g lobally but act locally. One effort to improve the quality of education is 

through the provision of quality textbooks (William, 2002). Text book or teaching 

module is one book that contains descriptions of educational matcria.ls about the 

subjects, compiled systematically and have been selected based on specific 

objectives, learning orientation, and development of students. With textbooks, 

learning programs can be implemented in a more regularly, cause teachers as 

irnplemcntcrs of education wi ll get clear guidance material. 

Module is a teaching material that contains a complete unit of learning subject, 

that is llmlllged independently with another subject, and tbc materials are arranged 

s istematically in order could be used to help s tudents in reaching the objectives that 

has formulated specifically and clearly. The learning module is prepared more 

coplete •md consisted of concept and theory, illustration, drills, problems and 

answers. The learning module has to be able to help students to study by their style 

iodepeodently, so they use different technique to solve certain problems based on . . . 

their knowledge background and their ability (Situmorang, dklc., 2011). The module 

is designed as interesting materials that could be used as a learning media to guide 

the students to learn with or without the help of a teacher. 

To improve the basic concept for students to learn could be conducted through 

providing a good teaching materials such as text books and modules related to the 

students development (Situmornng and Saragib. 2012). The PUIJlOSCS of the research 

are to develop chemistry learning module to be used as learning materials for RSlll 

Senior High School Students in order the s tudent could achieve the highest 

communication on the teaching and learning process. 

,, 
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1.2. l dentificsalion of Research Problems 

To make the research is focused, therefore, the identification of the research 

problems is set as foUows: 

(I) How 10 develop a S1andard cbemis1Jy learning modules that could be used as a 

learning media on the teaching of chemistry in RSBI senior high school?. 

(2) How effective is the developed learning modules to increase the sludcnl's 

achievement on solving problems dealing with relalcd chemisby subjecl 

compared 'vith conventional teaching method?. 

(3) Can UIC developed modules be used as chemistry teaching and learning media on 

the teaching of chemistry in order to oblain the intensive communication on the 

leaching and learning process to meet the students achievcmenl in cbemiSiry?. 

(4) Arc there any relationship between lbc developed chemistry modules with 

srudent's motivation on sludying chemistry on the teaching of SHS chemistry 

lopics?. 

1.3. Research Objectives 

The research objective is to develop chemistry learning modules of (I) 

Solubility and Solubility l' roduct, (2) Hydrocarbon, (3) "lberroochemistry, and (4) 

Oxidation and Reduction Re•1ctions to be used as learning materials for RSBI Senior 

High School Students. Specific objectives of the srudy were: 

(I) To develop good and standard chemistry learning modules to be used as a 

lenming media on the teaching of chemistry in RSBI senior high school. 

(2) To investigalc the affectivity of developed learning modules by looking the 

srudent's achievement oo solving problems dealing with related chemistry 

subject aflcr using innovated ·learning module compared with conventional 

teaching mclhod. 

(3) To oblain the best and suilable chemistry teaching and learning media with 

developed modules on the teaching of chemistry in order to obtain the highest 

communication on the teaching and learning process to meet the students 

achievement in chemistry. 

(4) To deterroinc the relationship between the developed chemistry modules with 

student's motivation on studying chemistry on the teaching of SHS chemistry 

topics of Solubility and Solubilil)c Product, Hydrocarbon, Thermochemis1Jy, and 

Ollidalion and Reduction Reactions. 

,, 
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CHAPTER II 

.DEVELOPMENT CONCEPT AND LITERATURE ST UDY 

2.1. Text Book a.s T eaching Media 

Textbook a~ a learning resource that is very important in learning, although in 

the education has been recognized that the real source of learning and there are a lot 

everywhere. Learning resources can be human, books (library), the mass media, 

natural environment, and educational media (Chambliss, 200 I; Chavkin, 1 997; 

Parmar and Cawley, 1993). Learning resource is anything that can be used by 

learners as a place of teaching in order to provide case of to som<:one in their learning 

or facilitate the process of teaching and learning (Rudzitis, 2003). Textbook is one of 

leamiJJS resources used in teaching and learning, and until now the book still plays an 

important role (Carter and Mayer, 1988). The book is an instructional media arc 

dominant role in the classroom. Learning resource consists of two kinds, such as: (I) 

Source of learning that is designed or used to help the teaching and learning (learning 

resources, by design): books, brochures, encyclopedias, films, videos, tapes, slides, 

film s trips, overhead, (2 ) source of learning which are utilized in order to provide 

ease of to someone in the learning of all kinds of learning resources that exist around 

them. Learning resources are not designed for the benefit of the purpose of an activity 

called teaching (learning resources by utilization): the market. Shops, museums, 

community leaders, park. Learning resources can be viewed as a unitary system in 

which there aie components that arc interconnected and affect one ru1other (Chiang­

Soong and Yager, 1993). Efficiency of the book as a learning resource for learning 

has a very iniportanee, in addition to complement, preserved and enriched, learning 

resources can also improve the activity and creativity of students that are very 

beneficial to both teachers and students. 

Textbook could be used to help the students to solve the problem of education, 

and at the same time it provides positive information that lead the s tudents to think, 

behave, and development (Chambliss, 200 I). Textbook is useful to develop insights 

in the learning process to be taken, provide teaching materials that learned and 

operational steps to navigate in rigorous standard materials completely (Good, et.a/., 

2010). Textbook is very important in teaching and learning because it can strengthen 

and support the information material presented by the teacher in learning to grow, 

, . .. 
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easy to remember and c:m be repeated for that information to grow and develop, and 

achieve tbe desired competencies. Textbook is a central role in empowering stHdents 

because books can be a source of information and can attract the student's interest. 

and intent to control information with high motivation. Textbook senres as a guide 

student learning activitic:s, incorporating information difficulty leve.l in gradually, 

including pract.ice questions and solving problems related. The textbook can satisfy 

demands of the curriculum the curriculum's implementation, even exceeding that can 

used as a discourse to exercise the power of reason and the fonnation of student 

attitudes in the face of a relatively fast changing world (Holliday, 2002). 

The regulation of Minister National Education No. II Year 2005 explains that 

the textbook is a mandatory reference book for usc in schools that includes learning 

mutcrials in order to increase faith and piety, maaners and personality, the ski lls of 

science and technology mastery, sensitivity and ability aesthetic, potential and 

physical bcalth are compiled based on national education standards. Good book must 

coma in the vision, mission, context, content, and tbc process itself of any information 

presented so as to make students motivated to Jearn (Martono, 2005). A quality book 

serves as an effective learning media to achieve objectives and deliver students to the 

des tination of competence. Any textbook can have advantages 1md disadvantages so 

it can not satisfy readers. Presentation of information in a textbook is expected to 

comply as many aspects of teaching and learning activities students can do by 

themselves (Tompkins, et nl., 2006). 

Textbook can be a very meaningful learning media, if the textbook is used as a 

communication tool to bring accurate information from learning resources to 

learners. Media is a tool that is used as a communicatio n tool in the learning process 

so the information is complete and fully can be accepted by learners so that learning 

activities can occur with optimum and efficient (Silitonga and Situmorang, 2009). 

Some of the excess usc of books as a medium of learning, including ( I) It can present 

the message or inforrnat.ioo in large quantities, (2) the message or information can be 

studied according to student needs, interests, and the speed of each, (3) Can learn 

anytime and anywhere because of portability, (4} would be more interesting if 

completed with color and images, and (5) improvements I revisions easy. While the 

weakness of tbc textbook as tbe medium of printed materials arc: (I) Manufacturing 

process takes a long time, (2) a thick print material may be tedious and off the 

,, 
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interest the students to read, and (3) if the paper was tom, printing materials be easily 

damaged and tom. 

2.2. Learning Module io Teaching Aetivitit$ 

Learning module in teaching activities can refer to a unit of time, 

approximately 20 minutes or at a teaching package that includes guidelines for 

teachers and learning materials for students. In the latter sense, the module is a lmit 

of teaching and teaming programs is the smallest, being studied by the students 

themselves individually or be taught by the student to himself; after students 

complete one unit, be stepped forward and study the next unit. Thus, teaching the use 

of modules is a specific strategy in implemcOling individualized instruction in a 

rather comprehensive. Teaching module, us developed in Indonesia, is a package o f 

teaching materials which contain a description of objective typical lesson, teachers 

guide sheet that describes an efficient way of teaching, reading materials for students, 

key to the answer sheet on tbe wodO.ng papers of students, learning evaluation tools. 

Each module is a smallest unit of teaching and teaming program that outlines 

in detai l the general instructional ' objectives which arc supported, specific 

instnoctio nal objectives to be achieved, the w:Ut learned discussion, the role of 

teachers, tools and resow-ces used, learning activities undertaken by students in n 

sequence and the tasks that bad to do, bow well organized the evaluation instrument, 

how students get feedback. Thus, targeted to achieve educational goals efficiently 

and effectively, the students can follow the teaching programs in accordance with the 

rate of progress I pace myself aod cao appreciate the learning activities, either by 

getting tutoring from tcacbers and without have it. Form of individual teaching is 

used, rather than teaching given to stndents as individuals, but teaching that involves 

every student in the class with a maximum of creating external conditions are 

optimal for each student and serve the principle of continuous progress in the study 

(Winkel, 1996). 

2.2.1. Elements of Learning Module 

Learning module is set as a teaming package that contains one unit of a single 

concept and it is suggested th.~t learning module includes a set of activities that aim 

to fucililatc students achieving a set of lcart:Ung objectives. The elements of a 

learning module are (a) module is a set of teaming experiences that stand alone, (b) 

!• 
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module is inteoded to facilitate students achieve a predetennined set of goals, (c) 

modules are units that relate to one another hierarchically. As of teaching materials, 

modules have certain cbaracteristics that distinguish it from other leaching materials. 

According to Russell (1974) characteristics of the module include: (a) self contain, 

(b) rely on individual differences, (c) of a.ssociation, (d) usc a variety of media, (c) 

active participation of students, (I) immediate reinforcement, and (g) control strategy 

evaluation. Similarly, the module has certain components as one of lbc charncteristics 

of individual learning. '!be components of the module consist of: (a) rational, (b) 

purpose, (c) test inputs, (d) learning activities, (e) scl:f~tests, and (I) finaltesl 

The module is lbc smallest unit of teaching aod learning program, which 

outlines details: (a) instructional goals to be achieved, (b) topic that will be used as 

the base of the learning process, (c) subjects to be studied, (d) position and function 

modules in the unity of the broader program, (e) the role of teachers in teaching and 

learning. (f) tools aod learning resources arc used, (g) learning activities should be 

done and the students lived in a sequence, (h) work sheet to be filled by students, (i) 

evaluation program to be implemented. It can be concluded that the module is one 

form of print media that contains a learning unit, equipped with various components 

to enable students who usc it to achieve goals independently, wiih the least possible 

assistance from the teacher, they can control evaluate their own abilities, which in 

tum can determine where to start learning to do next The modules as an instructional 

package that is self- instruction, recognition of individual differences in learning, 

makes the formulation ofleaming objectives explicitly, an association, structure, and 

sequence of knowledge, use a variety of media, active participation of students, the 

direct reinforcement of student response, the evaluation of students' mastery or 

learning outcomes. 

2.2.2. Learning Module in Teaching a nd Learning Process 

Learning with module systems are characterized as follows: (a) each module 

should provide information and give clear guidelines on what should be done by a 

Ieamer, how to do it, and learn wbnt resources should be used, (b) an individual 

learning module, so the eff01t to involve as much as possible the characteristics of 

learners, (c) learning experiences in the module are provided to help learners achieve 

the learning objectives as effectively and efficiently as possible, and enable learners 

to make learning active, (d) lenming material is presented in a logical aod systematic, 
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so that learners can tell when he started and when to end a module, ruxl does not raise 

questions about what to do or learn, (e) each module has a mechanism to measure the 

achievement of leamers' l=ing objectives, mainly to provide feedback for students 

in achieving mastery learning. 

'There are I 2 elements in the module arc: (a) topic statemcnl, a sentence that 

includes the issues that will he taught, (b) rational, a brief statement that expresses 

the rational and the usefulness of such material to students, (c) concept statement :lJld 

prerequisite, namely the statement that defines the scope and sequence of the other 

concepts in key areas, (d) coocepl, namely abstraction or main idea of the subject 

matter contained in the module, (e) behavioral objectives, namely a statement of 

what s.kills students should master, (f) pretest, the test to measure initial skills 

students have before attending class, (g) teacher suggest techniques, namely the 

instructions to teachers about what methods are applied in assisting students, (h) 

suggest student activities, activities that must he done to achieve student learning 

goals, (i) multimedia resources, which indicate the source and a wide selection of 

material that can be used when working on modu.lcs, (j) post test and evaluation, the 

teache rs implement the conditions tmd criteria for assessment of student 

performance, (k) remediation plans, namely to help students who are weak in 

reaching certain criteria, (I) general reassessment of potential, which refers to the 

need for continuous assessment of the elcmeniS of the module. 

The e lements of the module consisted of: (I) teacher guide as an instructions in 

the teachers for learning process to guide the various activities that must be 

implemented by the c lass, the time provided for that module, learning tool should be 

used, and the evaluation, (2) Student activity sheets, which contain subject mattCT 

that must be mastered by students, (3) \\'Ork sheets, sheets that are used for tasks to 

be done, ( 4) Key work sheet, which answers to the tasks, so that students can match 

their own work in order to evaluate the results of his work, (5). Sheet test, the 

evaluation tool used to measure whether objectives have been achieved formulated in 

the module, and (6) key tes1 shee1, a correction of the assessment tool. The 

components of the module which is used as an independent learning program are as 

follows: (I) guidelines for teachers, (2) student activity sheet, (3) worksheets, ( 4) key 

work sheets, (5) test sheets, and (6) key test sheet. 
~·· 
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The advantages of learning with the system modules can be stated as foiJows: 

(I) fi>cusing on the ability of individual students, because they basically have the 

ability to work independently nod more responsible for their actions, (2) the existence 

of control over learning outcomes through the use of competency standanls in each 

module that must be achieved by learners, (3) the relevance of the curriculum is 

shown with the goals nod bow achievement, so that learners can find out the 

relationship between learning and result~ will be obtained, ( 4) preparation of a good 

module requires specific expertise. Success or failure of a modu le depends on the 

constituent, (5) difficult to dcfme the process scheduling and graduation, and require 

very different educational management from conventional learning, because each 

student completed the module in a different time, depending on the speed and 

capabil ities of each, (6) learning support in the fom1 of learning resources, in general 

quite expensive, because each must find their own learners. 

2.3. Competence Based Currkulnm in High School 

Curriculum in senior high school (SIIS) is composed of operational 

curriculum, developed, and implemented by each unit of education with high school 

is an Education Unit Level Curriculum (SBC) as a development from a Competence 

Based Curriculum, that is the curriculum with respect to s tandards of competence 

and basic competencies developed by the National Education Standards Agency 

(BSNP). ln National Education Standards (SNPs Article I, paragraph 15) stated that 

the Education Unit Level Curriculum is the operational curriculum developed and 

implemented by each educational unit Preparation of CBC conducted by educational 

units with respect to and in accordance with standards of competence and basic 

competencies developed by the National Education Standards Agency (BSNP). SBC 

conceived and developed based on Law Number 20 of 2003 on National Education 

System of article 36 paragraph I and 2 as follows: (I) curriculum development 

follows the nationa l s tandard of education to ncbievc national education goals, (2) the 

curriculum a t all levels and types of education developed by the principle of 

diversification in accordance with educational unit, the potential of the region, and 

learners. 

Some things tha t need to be understood in relation to the curriculum unit level 

of education arc as follows: ( I) SBC in accordance with each educational unit, the 

potential and regional characteristics, and social culture of local communities nod 



10 

learners, (2) schools and school committees to develop curriculum and educational 

unit level syllabus basic framework based on curriculum and competency standards, 

under the supervision o( the education service district, :md rcligioll departments 

responsible for education, (3) unit level education curriculum for each program of 

study in coiJege developed and specified by each university according to the National 

Education Standards. 

SBC is a curriculum development strotcgy to achieve effective school, 

productive, and achieve. SBC is a new paradigm of curriculum development, a wide 

autonomy in each unit of education, community education and involvement io order 

to streamline the process of teaching and learning in schools. Autonomy is given for 

each unit of education and the school has particularly to process flexibility in 

resources, financial resources, learning resources and allocate them according to 

priority needs, as well as more responsive to local needs. 

SBC is an idea about developing a curriculum that is put in the position closest 

to the learning, the school and education units. Empowering schools and education 

by providing greater autonomy, io addition to showing the attitude of the government 

response to the guidance of U1e community are also a means of improving quality, 

efficient, and equity of education. SBC is one form of education reform that gives 

autonomy to schools and education units to develop curriculum in oocordaoce with 

the potential, guidance, and individual needs. Autonomy in curriculum development 

.and learning is a potential for schools to improve teacher performance and school 

staff, offering direct participation of relevant groups, and raise public awareness of 

education, especially curriculum. In the SBC system, the school has "full authority 

and responsibility" in setting the curriculum and learning in accordance with the 

vision, mission and objectives, the school is required to develop strategies, set 

priorities, control empowcnneot of various potential in school and the environment, 

as well as answer to the public and government. 

In SBC, curriculum development can under taken by teachers, principals, and 

School Committee and Board of Education. The agency detennined is institution 

based on consensus from local officials, education committee at regional parliaments 

(DPRD), local education officials, head teachers, education workers, representatives 

of parents of students, and community leaders. These institutions set the school's 

policy under the provisions of the applicable education. Furthcnnore, the school 
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committee needs to set a vision. mission and objectives of schools with different 

implications for programs of operatiooal activities to achieve school goals. 

ln general purpose implementation of SBC is fatherly freedom and empowering 

education units through the granting authority (autonomy) to educational institutions 

and encourages schools to conduct participatory decision making in cwriculum 

development. In particular purpose of the application of SBC is to: (I) improving the 

quality of education through freedom and sebool initiatives in developing the 

curriculum, manage and empower the resources available, (2) increasing awareness 

of citizens and communities in development school curriculum through the return of 

joint decision, (3) increasing the compe.tition is healthy between the educational that 

will be achieved. The characteristics of SBC are as follows: (a) SBC gives frt.-edom 

to each school to conduct educational programs in accordance with the school 

environment, the ability of learners, available resources and local distinctiveness, (b) 

parents and community can be involved actively in the learning process, (c) teachers 

should be independent and creative, (d) teachers are given the freedom to utilize 

various methods oflcaming. 

2.4. Teaching Method in Chemi~try 

Teaching methods are means by which the teacher attempts to bring about the 

desired learning. Basically, method in teaching coocerns the way teachers organize 

and use techniques of teaching, subject maltl.:r, teaching tools, and teaching materials 

to meet teaching objectives. It consists of formulating the goals and objectives for 

teaching, selecting the subject motter and tbc teaching procedures that will best 

achieve those objectives, carrying out the procedures, evaluating the success of the 

learning activities and following up their successes and failures. Because teaching 

method includes selecting content and instructional materiols as well as teaching 

p.rocedures, it dete.rm ines to a large extent wbat pupils actuaUy teach (Clark, 1967). 

Application of teaching method is complicated with equipment of learning-teaching, 

increase motivation of studying. 

Teaching is exciting, rewarding work, but, like aU other professions, it is 

demanding. It requires that is practitioners clearly understand what should be done to 

bring about the most desiroble learning in pupils and be highly proficient in the skills ; 

necessary to carry out these tasks (Saragih and Situmorang, 2006). These skiJis and 

understanding make up teaching method which includes a sound knowledge of the 
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strategies and techniques available, the ability to select and use subject matter, 

familiarity with the nature of the learner and an understanding of lcaming theory and 

its application (Locl..man, et.all., 2008; Clark, 1967). Teaching is a composition of 

activities to convey subjca matter to students that can receive response, 1Il3113&C, and 

develop subject matter. A process of internction, the teachers does something 

valuable to students and the students do something in return as positive responses. 

From their definition, so teaching is a way and process which has related one another 

bct~-en the teachers and students and both o f them arc active to do activities. 

Teaching is also defined as any action performed by an individual (the teacher) with 

the intention of facilitating learning in another individual of the Ieamer. Another 

definition, it is said that teaching is an activity to organize environment as well as 

and related with st11dCnts so that created studying process. Biggs divided the meaning 

of leaching in three, lhey are: (I) Quantitative view, the teaching is meant as the 

transmission of knowledge. In this case, teacher only rules ber subject matter and 

best convey to the students. About success or failure of the students is not teacher's 

respons ible. (2) lntuitionally, teaching is the efficient orchestration of teaching skills. 

In lhis case, teacher is demand always ready to adapt some techniques of teaching to 

the students which have kinds of studying type's also different talent, ability, and 

need. (3) Qualitalively, teaching is mcanl as the facilitation of learning, which is 

effort to make easy studying activities of students to reach understanding themselves. 

Based on definitions above so can conclude that teaching method is a ways to do 

activities which composed from an environment consist~ of the teachers and students 

so created interaction in activities and then learning-teaching process is done best, 

purpose of learning is reached. 

The conventional method in teaching is known as a lecture is one of the oldest 

and most basic pedagogic tools given by philosophy of idealism. As used in 

education, the lecture method refers to the teaching procedure involved in 

clarification or explanation of the students of some major idea. The teacher is more 

active and students are passive but teacher also uses question answer to keep them 

aucntivc in the class. Although experience and educational resean:b show that the 

lecture is less effective than activity methods at school level, many teachers find 

themselves spending at least 30 to 50 per cent of their teaching time in lecturing 

(Moban, 2002). Carter Good's dictionary defines lecture method as an instructional 



13 

procedure by which the lecture seeks to create interest, to inlluct1ce, stimulate, or 

mould opinion, to promote activity, to impart information, or to develop critical 

thinking, largely by the use of the verbal message, with a minimum of class 

participation; illustrations; maps, cbarts., or other visual aids may be employed to 

supplement tbe oral techniques. h is suggested that tbe lcctu.re method setves four 

basic purposes: to motivate, to clarify, to review, and to expand (Mohan, 2002). In 

brief, a lecture method is a wily to convey an information and verbal message to the 

students to conquer limited of literature which according to ability to buy it and 

student's understanding. 

The advantages of the conventional method in teaching could be identified as 

follows: (I) the lecture method is the most economical way of getting a large amount 

of information across to a large clas.~, (2) A teacher can convey the information in 

minimum time, thus enabling the syllabus to be covered within stipulated time, (3) It 

is economical in terms of both money and time; (4) "fbe lecture is useful in imparting 

factual information in efficient manner to convey facts to the students who have 

difficulty reading their texts; (5) The lecture helps to channels the thinking of the 

students in a g iven direction; some abstract topics in science are best taught by the 

lecture method, (6) The teacher, through tact, style and presentation can get the 

message been transferred effectively. 

The weakness of the conventional method in teaching could be identified as 

follows: (I) the method is apt to be misused. The 'pouring in' of information is 

psychological unsound unless it can be done in u meaningful way, (2) Science is best 

learnt by doing. There is no provision for activities in this method as the students are 

passive (listeucrs), (3) lb~ rate of imparting information by teacher may seem too 

fast for tbe students who are restless by nature, preoccupied with their own 

immediate problems alld often handicapped by limitations of vocabulary and 

background of experience, (4) A poorly planned, poorly delive.red lecture fails to 

motivate the students, (5) The lecture method is not very successful in imparting 

attitudes and skills, as it does not touch the affective and psychomotor faculties of the 

Ieamer, (6) As student interaction is minimum, social attitudes and values may not be 

fostered, and (7) The lecture method cannot cater to individual grasping capacities of 

the students (Sagotsky, et.a/1., 2008). 
,, 
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Considering the strengths and the weakness of the conventional method in 

teaching, most of the teaching activities in chemistry are being conducted in the 

lecture fomml. The nex ibility of the teaching method for various conditions made the 

method suited to be combined with various tcac.hing methods for teaching chemistry 

topics, including the laboratory experiment and the demonstration method. 

Therefore, the innovated teaching methods discussed in this study arc always in 

combination with lecture rnctbod or conventional method. 

2.5. Chemistry Topics ror Module Development 

The development of chemistry module for RSBl and SBI schools in this study 

is conducted followed by the success in the development of module in the previous 

tudy for Chemical Kinetiocs and Concntration (Situmorang, et.alf., 2011). The 

chemistry topics to develop to become learning module arc: (I) Oxidation and 

Reduction Reactions, (2) Solubility and Solubility Product, (3) Tbcm1ochemistry, 

and (4) Hydrocarbon. All these topics are developed independently in different class 

and treated equally in RSBI scbools. The short description of the chemistry topics to 

be developed are explained in the following discussion. 

2.5.1. Oxidation and Reduction Reaction! 

Oxidation and reduction reactions also known as .redox reaction takes place 

around us; consider the rusting of irons and the reactions in batteries that produce 

electricity. The concept of redox reaction was first developed in the I g'h century. The 

r.rst concept was based on oxidation reactions ]that involve a gain of oxygen 1md 

reduction reactions that involve a gain of oxygen and reduction reactions that involve 

a loss of oxygen. In early 20th century, scientist noticed a basic characteristic of the 

oxidation and reduction reactions in terms of their cheniical bonding, that is, a 

tmnsfer electron. Such a transfer indicates that oxidation and reduction reactions take 

place simultaneously. Hence, they arc called oxidation-reduction reactions or simply 

redox reaction. 'The module explains tbe topic on redox reaction concept wbich 

covers the subjects: ( I) Development of Redox concept; (2) Autoredox Reaction 

(Disproportiooation Reaction); (3) Nomenclature system of compounds according to 

Oxidation Number; (4) Application of Redox Reactions in Daily Life. 
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2.5.2. Solubility and Solubility Prod11d 

When a substance in the forrn of solid electrolyte is dissolved in water, it will 

dissociate imo ions. "Jbc ions will collide aod reform !he solid phase. The condition 

at which !he rate of electrolytes to dissociate aod forrn ions is !he same as the rotc of 

the coUisions of the ions to form the solid again is called dynamic equi librium or 

ionic equilibrium. At the ionic equi librium, !he cooceotrotions of ions from solid 

electrolyte no longer change wilh time. 1be solution is said to be saturated. The 

concentration of the substance in a saturated solution is called lhe solubi lity. 

Solubility is defined as a measure of ooe substance's ability to dissolve in a specific 

amount of solvent at standard temperature aod pressure. As an example, a mixture of 

sugar and water forms solution, wh.ieh is a mixture of solute aod solvent. Solute is 

substance dissolved in a specific amount of solvent; usually !he amount o f the solute 

is less than !hat of solvent. Solvent is substance used to dissolve solute, commonly 

the amount of lhc solvent is more than th:lt solute. Therefore, in lhis case, sugar is lhe 

solute while water is solvent. 

2.5.3. Thermochemis try 

Thermochemistry is a branch in chemistry that studies the heat of reaction 

involved in a chemical reaction. As the heat of reaction is a form of energy and most 

chemical reactions take place under coastant pressure, the heat of reaction is bcner 

known as enthalpy change (Ml) . The law of Conservation of Energy states lhat: 

"Energy cannot be created or destroyed, it can only be changed from one form to 

another". The value of Energy (E) canoo1 be measured. This, However, is not a 

problem as we are only interested in energy cbange, AE, where !he amount does not 

depend on lhe proCess it undergoes but on the initial and final states only. ~E m En.,1 

- E 1olllaL Change of energy in a system may occur in two ways, (I) If the system 

absorbs or releases heat, and (2) If lhe system performs work or receives work. If 

heat is symbolized as q and work as w, then: AE = q + w. The value of q and w can 

be positive or negative. Taking lhe analogy of !he gain (+) and Joss (-) principle. If 

the system releases beat o r perform wod, then the system experiences loss as it 

releases energy. Thus, the values of q tllfd ware negaiive {-). If !he system absorbs 

beat or receives work, then the system experiences gain as it obtains energy. Thus, 

the values of q and w are posi.ti ve (+). In describing energy change (AE) 

aceompao)"iog chemical reactions, several definition !hat are used are: System is part 
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of the universe where energy change takes place. SWTounding is everything in the 

universe that is outside the sySicm, and Boundary separates the system and the 

surrounding. A system can be distinguished into: 

(a) An open system, which allow matter and energy to cross the boundary. For 

example: Matter and energy (heat) are allowed to cross from the system I hot 

coffee to the surrounding. 

(b) A closed system, which allow energy but not matter to cross the boundary. For 

example : only energy (heat) is al lowed to cross the wall of the bonlc and can. 

(c) An insulated/ adiabatic sySiem, which docs not allow energy to cross the 

boundary. For example: energy is not allowed to cross the wall of the thermos. 

(d) An isolated system. Which does not allow matter or energy to cross the 

boundary. For example neither energy or matter is allowed to cross the 

Styrofoam. 

25.4. Hyd rocarbon 

Hydrocarbons arc simplest organic compouods. Containing only carbon and 

hydrogen, they can be straight-chain, br.mcbcd chain, or cyclic molecules. Carbon 

teods to form four bonds in a tetrahedral geometry. Hydrocarbon derivatives are 

formed when there is a substitution of functional group at one or more of these 

positions. The classifications for hydrocarbons defined by IUPAC nomenclature of 

organic chemistry are as follows: (I) Saturated hydrocarbons (alkanes) are the 

simplest of the hydrocarbon species and are composed entirely of sing le bonds and 

· arc saturated with hydrogen, (2) Unsaturated hydrocarbons have one or more double 

or triple bonds between carbon atoms. "lbose with double bond are called alkenes. 

Those containing triple bonds are called alkynes, (3) Cycloalkanes arc hydrocarbons 

containing one or more carbon rings to which hydrogen atoms are attached, and (4) 

Aromatic hydrocarbons, also known as arenas, are hydrocarbons tbat have at least 

one aromatic ring. Hydrocarbons can be gases (e.g. methane and propane), liquids 

(e.g. hexane and benzene), waxes or low melting solids (e.g. paraffin wa.x and 

napthalene) or pol)llllers (e.g. polyethylene, polypropylene and polystyrene). 
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2.6. Hypothesis 

To mnkc the study to be focused based oo tbe objective of the research, 

therefore the hypothesis of this research are given as follows: 

(I) Good and sumdard chemistry learning modules could be developed in order to 

be used as a learning media on tbe teaching of cb<.-'Dlistry in RSBI senior high 

school. 

(2) Developed chemistry learning modules are effective to increase student's 

achievements on solving problems dealing with related chemistry subject 

comprued with conventional teaching method. 

(3) Developed chemistry le-drning modules could be used as chemistry teaching and 

learning media oo the teaching and learning process in chemistry to increase 

students achievement in chemistry. 

(4) There is a positive correlation between developed chemistry modules with the 

student's motivation to study chemistry on the teaching of chemistry topics of (a) 

Oxidation and Reduction Reactiqtts, (b) Solubility and Solubility .Product, (c) 

Thermochemis try, and (d) Hydrocarbon. 

., 
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Cl iAPTER m 

RESEARCH METHO.OS AND IMPLEMENTATION 

3.1. Onrview of tbe Resear ch 

The srodies are conducted with the combination development and experimental 

research. The development covers the work on making learning modules by 

improving the performance of existed reference text book that have been used in 

international and bi lingual class senior high schools (RSBI and SOl schools). The 

experiment is condllCied to apply the developed learning module in the teaching of 

chemistry to high school students. The method used is the combination of survey and 

intervention via field eKpcriment. Survey is u.<;ed to investigate the quality of 

textbooks that have been used in RSBI and SBI schools and analy.o~ed them for its 

chemistry contents. Survey is also used to determine the effectiveness of developed 

learning modules that could motivate the students in learning process. An 

intervention methods arc conducted to investigate the affectivity of developed 

chemistry modules to increase the student's ll(;hievements compare to the teaching by 

using ordinary chemistry text book in four chemistry subjects, they are (I) Oxidation 

and Reduction Reactions, (2) Solubility and Solubility Product, (J) 

Thermochemistry, and (4) llydrocarbon. The overview of the research is summarized 

in Figure 3.1. 

Cbeml.!try Textbook or Module U~d 1:o ~rdo~ Ulgh School 

t•retc:-st for AJl SampltJ (Rxpuimu t And Control Ch•ss) 

- t,onest (1) an d Po!test (2) for Stvdu.t's AehJevemtDIJ 
- Stud~.nt's l\:folivAUoa A-1u.su_r.:ments 

Figure 3.1. The overview of research on the development of learning m odule to 
increase student's achievement in lbe teaching of chemis try subjects. 

,. 
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In the development of learning module, the chemical materials is innovated to 

obtain a standard chemistry module, those including the cootents, performance, 

language, visibility, illustmtioo, problem example, drill, solving and problems. In the 

experiment, the study is started from sampling process to obtain experimental class 

and control class in each of the selected schools. The study is then followed by 

pretest that was the preliminary evaluation before the teaching treatments being 

carried out. The teaching treatments by using developed chemistry learning modules 

were then conducted to the experimental ci3SSC$, and the teaching by using existing 

chemistry text hook were proceeded for control class, followed by post test in all 

samples. The data collected in this study are the student's achievement (achievement 

score) from evaluation test (post test I and postcst 2), and their motivation from 

questionnaire distributed to all participants involve in the study. The complete 

procedures in conducting the research are detailed in research procedures. 

3.2. Research Location and Research Objects 

The study is conducwd in Nonh Sumatra in different schools that categorized 

as RSBI or S131 schools that using Oilingual, Indonesian and English as a formal 

language. The study is conducted at Academic Year 2012/2013, on August to 

November 2012. The time of this researcb is adjl1Sicd suitable with the schedule 

allocated in the SHS when the target materials of chemistry subjects are being taught 

and at the same time the research is conducted without interfere the srudents and the 

leachers activity in the selected schools. 

Research objects arc ( I) chemistry text hook that have been used in RSBI and 

SBI schools, (2) The chemistry teacher that arc actively teach chemistry subjects, and 

(3) Senior High School students that were active in the Academic Year 201212013. 

The administration processes have to be made to ask the permission to the member of 

the researcher, in order they are feel free to do research in the schools to perform 

research. After an agrement from SHS targets have been obtained, and the teacher in 

the school have agree to help the researcher in preparing the study, then the research 

tim are staning doing research from selection of the target sample, introducing an 

innovated teoching module, preparing standard m.odule, doing teaching activities 

based on the research procedures prepared by the researcher, conducting evaluations 

(pretest aod pos test) and obtaining the data oo the students motivation towards the 

developted chemistry learning modules of four chemistry subjects. 
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3.3. Population and Sample 

The populmions of the study are all high school students of science (IP A) year 

XI in RSBI or SBJ schools. The samples are chosen purposively selected due to the 

limitation the researcher. 'lbe samples being chosen for the study are SMAN I 

Tebing Tmggi, SMAN I Brastagi, and SMAS Methodist I Medan. The di&1ribution 

of the students in the selected samples is presented in Table 3.1. 

Table 3.1. The description of population and samples in SllS that selected as 
samples in the s tudy for development of chemistry learning module to 
increase stude nt's achievement in the teaching of chemistry 

No 
Name of Senior High 

School 
Selected Class 

I SMAN I Medan 2 

2 SMAN I Tebing 2 

Tinggi 

2 SMAS Brastagi 2 

HA • Snxk:nt walb relauvely h1gh achaevcment ut year X1 
LA • Student with rcbtively low achievement in year XI 

Selleded sample 
Total sample 

ItA LA 

30 30 60 

30 30 60 

30 30 60 

The sample in ~-acb school is divided into two classes for each of the schools, they 

are chosen one class as experime ntal class, and one class as control c lass. T he 

nwnher of sample will be taken from each class is limited to 30 students. The lists of 

the name of the students are ammgcd in a series of order based on their performance 

from previous record of chemistry subjects, followed by removing outlier samples 

from the list after the pretest being g iven because the only homogenous samples are 

included in the study. Student's performance is olitained from their results in 

previous semester on chemistry subjects. The selected students in each c lass was then 

divided into two groups, those are the student with relatively high achievement (HA) 

they are taken starting from the bottom to the upper number from the list of the name 

of the students. The other group was the student with relatively low achievement 

(LA) they are taken starting from the top down to the next number from the list of the 

name of the students. Each group of samples was given the same treatments but only 

the selected srunples are used as a research data without notification to the " 

participan13. 
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3.4. Researcl! Design 

The research containing of group of students treated with the teaching by u~-ing 

innovated module, and the conventional method that only given an ordinary lecture 

in the class, nU with the same subjects (in cycles). The two treatment classes by using 

innovated module are named as experimental treatment classes, and tbe conventional 

method is nnmed as control class (Siturnorang and Situmorang. 2009; Situmorang, 

et.a/1, 2009, Situmorang, et.a/1, 2010; Situmorang, et.o/1, 2011). The design of tbe 

research is presented in Table 3.2. 

Table 3.2. Research design of the development of chemistry learning module to 
increase tbe student's achievement in the teaching of cbemistry. 

Group of 
A varru!e studcnCs Achievement 

Pretest Postest I 
Samples 

I ContrOl Ex Cootrol 
HA 
LA 

Avarngc' 
/-te31 

HA • Student wtth relattvcly btgh achtcvemenlm year X 
LA ; Student with relatively low achievement in year X 
0 Av-Jrage from total sample ofHA and LA 

Postcst-2 
ExDerimcnr Control 

The intervention are known as experimental rcscarch, with conducting leaching 

treatment differently, (I) those classes which to be taught by using innovated learning 

module, and (2) Conventional Method that to be taugb.t by using ordinary lecture 

only, followed by tbe study explained in Situmoraog, et.o/1., (2000). In each of the 

experiment nnd control class are divided into HA group (the student with relatively 

high achievement), and LA group (student with relatively low achievement). In this 

research, the study used i.nnovated learning module as teaching treatments in the 

experimental class, and the control class was taught using conventional method. 

Students in every group were taught with the same topic of chemical kinetics at the 

same of allocated time as scheduled in the schools. 

3.5. Research Pr ()cedures 

Research procedures are consisted of two stage, they are: (I) First stage is a 

development of chemistry learning module in the teaching of chemistry subjects, and 

(2) Second stage is implementation of the teaching activities as shown in Pigure 3. 1. 

The development of cbcrnistry learning module is conducted staiting from the (a) 

analysis and evaluation of Senior High School chemistry textbook with related 
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chemistry topics, (b) Organizing draft of Chemistry Learning Modules based on 

curriculum KTSP, (c) Conducting expert judgment of developed chemistry learning 

module, and Application of the developed chemistry learning module. The research 

procedures are outlines in Figure 3.2. 

CbttaiWTTull>oolcnr• Boia&l'stclilo RSBI udSBJ ScMtl<io 
:\of"tt. SD..J~Uttn wid• \ ·arious PlabisMn 

Cllrri<olul .-\ul)-.is 
(l:rp•rt Jodaootot) 

[ 
BookAul)sl< 

(l:rpm Judatmut) 

D 
• Cbcmial z:wa:Ws ia the K.lSP 
• l'btmlll!cme!ll oiCbcmistrymzs:o:Ws 

ilo tk Cbazdmy L<Jlllini Modul• 

l 
_; of tht CODU:I11; 

De>tlopwtut of Chtwistry Lnruiax ~Jodolt BHtcl oa Kl'SP 

Coottot 
denlopmeut 

· (l:rptrt Judato•"") 

• Tht CODttnUof chO!Ustry muaials and 
il.lustntions in the ltam.ing module 

• lnttgtttion oflocal c:ontenr 
• ~·dopmtnt oftwning mat~iab 
• Language, gnpbic, d~gn 

Dra.fl ofCht.olinry Ltarui.uk ~loduJe for Senior Ri;h Sdtool 

Stud:ardU:Jtloo of 
llodule D • Stmdardintion acroldiDg KTSP 

• TrWy of Module to 5-tudtnts (fetchjng 
Media) 

( Donlop<d Cbus4try Ltaroiaa ~lodolt lorStaiorl:6glo Sehool ) 

Figure 3.2. The procedure to be followed in the development of chemistry learning 
module to be used in RSBI and SBI schools. 

Research procedw-es on the effectiveness of developed chemistry learning 

modules into the students achievements on the teaching of cbemistry are summarized 

in Figure 3.1, they are (a) arranging the research instrument, (b) sampling, treatment 

teaching and evaluation, and (c) conducting survey to investigale the motivation of 

the students in learning. 1be complete procedures begin from administration process 

to have permission to do experiment in stale senior high schools (SHS) that are 

categorized as RSBI and SBI schools. In to the target SHS, the class sample are 

chosen to be included in the study, followed by sampling process to obtain 

,, 
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experimental class and control class in each of the shools. Before the treatments have 

been done, the samples are homogenized in order to have the samples with the 

relatively same knowledge in chemistry. The pretest is given to obtain the data on the 

achievement of the students on chemistry. The evaluation was conducted prior to the 

teaching, both for experimental classes and control classes. The data obtained from 

pretest was used to sec the variation of the samples before the teaching treatments 

being carried out, where the outlier samples has to be excluded from the data, those 

arc the data obtained for the students with the achievement test are far from the other 

students. 

The study was then followed by the teaching treatments for both experimental 

c lass and control class. Teaching treatments are given by using developed chemistry 

lcuming module to experimental classes and conventional method was for control 

class. The data of the student's achievement on chemistry were obtained from 

evaluation lest that were conducted at the end of the teaching. The teaching 

procedures are repeated for three other subjects by using innovated learning module 

to experimental classes and conventional method was for control class, followed by 

evaluation. •tbc qucstionnnire is then distributed to the studenL~ to record the 

motivation of the students that is effected by the developed chemistry learning 

module. The effectiveness of the developed learning modules are then investigated 

from student's achievement on cbcmistry. 

3.5.1. Arranging the research ins trumen t 

1be instroments used in this study arc evaluation test (Pretest, and Post test-1 ), 

and a set of standard questionoai.re distributed to respondents. The evaluation tests 

arc arranged based on the topics being taught in the study. Before using the 

evaluation test, the items on the evaluation test has been standardized using standard 

procedures. The questions on the evaluation tests are tryout to senior higb schools 

students, and items on the tests arc assessed to investigate the normality, 

homogeneity, validity, reliability and level of difficulties of the instrument. 

Normality of the test is assessed by using Chi-Quadrate Test by determining amount 

of interval class, where amount of interval class using Chi-Quadrate test is six 

according to six areas which are in curve of standard value, determining length of 

class, by using formula of bigger data minus smaller data divided by six. The 

bomogeneil)' of the test which is used in this research is by dividing the bigger 

:. 
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variance to the smaller variance. The validity refers to how far lest measures what 

will be measured. The validity of the test which is used in this research is empiric 

validity, wbereas wchnique which is used is product moment correlation technique 

by Pearson. The reliability of the test is consistency of measurement. To obtain the 

reliability of the test in this research is used Kuder Richardson's fo[]J)ula, that's K-R 

21 because the test is multiple choices- The difficulty level of the test is also 

evaluated by using discrimination index of the test to investigate the ability of the 

instrument to differ between students. The standard test chosen in this study are 20 

problems, and all of them are group into set of standard evaluation test. 

Standard questionnaire to be used in this study are adopted from the study 

conducted by Silitonga and Situmorang (2008). The questionnaire is consisted of 

tb= set of question categories with four options from strength opinion to weak 

opinions. The firs component named as component A covered item 1-16, second 

component named as the component B covered item 17-35, and third component 

named as comoooent C covered item 3~0. All questions raised in the questionnaire 

are assumed to be adequate to be used in assessing the motivation of the students on 

learning chemistry that is related to the innovated learning module. 

35.2 Teacltin.g T reatment 

Teaching treatments are conducted to experimental class and control class. The 

exJX.'Iimental classes arc given t11e teaching procedures by using developed chemistry 

learning module and the other class use existing cbemistty text book- The steps to 

variables in this research are controlled, where both of classes are giveo the same 

subject matter, the time teaching nlocated are considered s imilar, and teacher who is 

teaching subject matter is maintain the same in both class. Into the experimental 

class, the teaching is nrrnnged starting from divided the students into set of group of 

four students, and then to the students the explanation on the subject being taught are 

given starting from the simple concept followed by complex concept and question 

problems. The teaching was then followed by given a set of chemistry learning 

module to the students in the class. The teacher is then taught the way of solving the 

problem given in the developed chemistry learning module. 

To the control class, the teaching procedure has been ammgcd start from given 

the explanation on the subject being tnught to the students on a simple concept to 

complex concept followed question problems, but the teaching is conducted without 

' 



25 

learning module, only using chemistry text book. In between the explanation, the 

teacher giving the questions to be answered related to subject, and some students arc 

asked to answer. After teaching 1md learning process have finish, the students arc 

then be asked to give comments, followed by the explanation from the teacher on the 

right answer. The teacher was then taught the wny of solving the problem related to 

chemistry topics. 

3.5.3. Jnta CoUtttion and Analys~ 

The data obtained in this study arc the respoodent's opinions for the developed 

cbemisby learning modules, the student's achievements after the teaching and 

learning process, and the student's motivation dwing the study. Student's 

achievement is obtained from the student's abi lity in to solve problem in evaluation 

tests, they are pretes is conducted before the teaching process, postest-1 is conducted 

after the teaching process, and postest-2 is carried out after leaving one month from 

the teaching activities. 'lbcre are 20 questions are used for each of the leaming 

module that covered the chemistry topics in the modules, and the data is counted 

from sttldcnt's achievement in sample class for the right answer. The data is based on 

school and treatment group. Pretest is carried out before the teaching treatment onto 

the experimental class and control class. 'fhe scone obtained in the pretest is set up to 

measure the student's achievement in subject matter as well as to homogenize the 

sample. The decision was made from the data to reject or to receive the student~ as 

sample in the study. 11lose student~ \vith the score in the achievement test are far 

from the other' students arc counted as outlier sample, and then not to be included in 

the data processing. but the students are treated in a normal manner without 

notification. 

The teaching treatment was cooducted to experimental classes and control 

classes. Postcst-1 was carried out after the teaching treatment onto the experimental 

class and control class. The score obtained in the postest-1 rue intended to measure 

the student's achievement in subject by the effect of the innovated teaching method 

and conventioDal method. The results are calculated to investigate the influence of 

the ionowtcd teaching method onto the student's achievement in chemistry. The 

decision has been made based on the measurement and hypothesis testing by using 

statistics. 

,, 
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CUAPTERJV 

RESEARCH RESULTS AND DISCUSSlON 

4.1. Development and Studardrzed of Chem iMry Leam ing Module 

Four chemistry modules are developed independently ollowed by standarisation 

to become developed learning chemistry modu le. The development is conducted 

based on the syllabus, Competency Standards, and Basic Competencies, and the 

enhancement of chemistry materials that meet the requirement of standard learning 

module. The developed learning modules are presented at the end of this report. In 

the development process, there are four Bilingual Students of FMIP A Unimed are 

ask to write draft of set modules for their thesis under the suvervision of their 

accademie supervisor. l11e modules were innovated to make them standard and easy 

to use in the teaching and learning process. To make the modules are informative and 

ensy to understand by the learners, the structure of the module is design systematic, 

containing of chemistry materials that relevant to chemistry subject, enrich the 

materials with various sources and topics, equipped with example of problem­

solving, problems and key answer. The package of chemistry modules arc attached in 

the last page of this report {Appendix 2-5). 

The developed module bas been standardiz..-d to make the chemistry ]canning 

module standard for Senior High School chemistry. The standardi7..ation is conducted 

to analyze Competency Standards and Basic Competence in KTSP; 10 determine the 

chemistry contents with the Competency Standards and Basic Competence in KTSP 

to make it suited to KTSP; and to use the set of learning module for trial to students 

and teachers in RSBI schooL The standardizatio~ procedures for draft of chemistry 

learning modules have been conducted successively: {I) using expert judgments with 

Chemistry Lectures, (2) using experience chemistry teacher that have teach chemistry 

subject in SBI and RSBl schools, and {3) using the developed chemistry learning 

module to become learning media for RSBI students, at the same time the students 

are asked their opinions oo the performance and veasibility of the package modules. 

All standardization procedures have been conducted by using set of questionaire. The 

contents of the questions in the questionaire covering the components of the 

innovated module for its completeness of contents and the aecmacy of content, 
,, 
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followed by the question on the presented the extension of materiru and the clear the 

derived of chemistry materiaL 

The questions being raised in the qucslionaire are intended to investigate the 

performance of chemistry materials that have been included in the cbcmistry learning 

modules. The components of the questions are specifically to ask the completness of 

chemistry materials based on the KTSP curriculum, the presentation of the chemistry 

mutcrials in s tandard learning materials, the order of the chemistry materials starling 

from introduction, main concepts, and tl1e example of concepts, and the application 

of chemistry conceptS in the modules that is important into real life. Tbe design of 

the developed modules are also been asked whether the layout, presentation of 

illustration, table and images are meet to the need of the readers. The use of language 

in its simplicity and easy reading is also evaluated. All questions are raised in 

multiple choice option starling from strong opinion with positive response of very 

good (score 4) down 10 a very low opinion with negative view of very poor/bad 

(score I). The opinions of the respondenls for each of the developed chemistry 

learning modules are summarized in Table 4.1. 

The performance of developed chemistry learning modu.lcs on tbe lopic of 

Solubi)jly and Solubility Prnducl (Module I) has been assessed by the respondents of 

Chemistry lecrurer (average of 3.67), Chemistry Teacher (average of 3.78), and SHS 

students (average of 3.31) arc all positive, with total average of3.59, categori?.ed as 

very good. With lhe same procedures, the performance of developed chemistry 

learning modules on the topic of Hydrocarbons (Module 2) has also been assessed by 

!be respondents of Chemistry lecturer (average of 3.67), Chemistry Teacher (average 

of 3.83), and SHS students (average of 3.41) are all positive, with total average of 

3.64 a lso calegorized as very good. Module 3 on the topic of Tbermocbemistry has 

also been assessed by the respondents of Chemistry lecturer (average of 3,46), 

Chemistry Teacher (average of 3.50), and SHS s tudents (average of 3.49) are all 

positive, with total average of 3.48 is also categorired as very good. Tbe 4lh module 

on the lopic of ()xjdation and Reduction Reactions has also been assessed, where the 

opinion from Chemistry leclurer (average of 3.54), Chemistry Teacher (average of 

3.50), and SHS students (average of3.43) are all positive, with total average of3.49is 

also categorired as very good. 
,, 
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Table 4.1. The performance of chemistry learning moduler on thetopic of (I) Solubility and Solubility Product, (2) Hydroearbons, (3) 
Thermochemistry, and (4) Oxidation and Reduction Reactions, based on the judgment by Chemistry lecturer, Chemistry Teacher, and 
SHS students (The number is the average value from 288 respondents). 

Compo- Description of 
Respondents Oololon on Chemistry Module 

Module 1 Modulel Module l Modole4 
nents ChemiJtry Module p 0 R Av-1 p Q R Av-l p Q R Av-J p Q R Av-4 Avtl"'&l 

The completeness of 4.00 4.00 3.52 3.84 4.00 4.00 3.25 
Content contents 

3.75 3.00 ).67 3.33 3.33 3.50 3.33 3.07 3.30 3~ 

Tite Bccurate of content 4.00 4.00 3.43 3.81 4.00 4.00 3.58 3.86 3.50 3.67 3.58 3.58 3.50 3.67 ).07 3.41 3.67 
Presented the extension of 3.00 3.33 3.13 ).15 3.50 4.00 3.58 3.69 3.50 3.33 3.41 3.41 3.50 3.67 3.67 3.61 ),47 

Extension mattrial 
CleiJ' the derived of materia 3.50 3.67 3.00 3.39 ).50 3.66 3.08 3.41 3.50 ),)) 3.41 3.41 3.00 3.67 3.73 3.47 3.0 
The material is presented in 
good ord<r. introduction, 3.50 3.67 3.35 3.51 4-00 4.00 3.33 3.78 3.50 3.33 3.41 3.41 3.50 3.33 3.20 3.34 3.51 

Depth 
main concepts, and the 
exllll\ole of conceots 
Application ~oncepts with 3.50 >.67 3.30 3.49 3.00 3.33 3.33 3.ll 3.50 3.67 3.58 3.S8 3.50 3.33 3.20 3.34 ),41 
real lifo 
The sultnble between design 
layout with the target 
material 

4.00 4.00 3.43 3.81 4.00 4.00 3.66 3.89 3.50 3..33 3.41 3.41 4.00 3.33 3.87 3.73 3.71 

Design Prescnmtion of illustration, 3.50 3.67 3.30 J .49 •. oo 4.00 3.58 3.86 3.50 3.67 3.51 3.58 3.50 3.67 J,j) 3.57 3.63 the mblo and Images 
lnvolvln& leame.rs 3.50 3.67 3.09 3.41 ).50 •.oo 2.33 3.44 4.00 3.33 3.83 3.7l 3.$0 3.33 3.20 3.34 3.48 
(illter.etlve) 
In accordance with the 4,00 4.00 3.39 3.80 J.SO 4.00 3.7$ 3.75 3.00 3.33 3.16 3.16 4.00 3.67 3.30 3.66 3.59 develooment of learner 

Language 
Communicntivc 3.50 3.67 3.43 3.53 3.00 3.66 3.41 3.36 3.50 3.67 3.58 3.58 3.50 3.33 3.73 3.51 3.50 
Straightforward (the 
aceureey of use the term, 4.00 4.00 3.39 3.80 •. oo 3.33 J.SO 3.61 3.50 ).67 3.58 3.58 3.50 3.67 3.60 3.59 3.65 
lanl!llaRe and svmboll 

Avel"'~e 3.67 3.78 3.31 3.59 3.67 3.83 3.41 3.64 3.46 3.50 3 •• 9 3.48 3.54 3.50 3.43 3..49 3.55 

Note (P) Chemistry lecturer, (Q) Chemistry Teacher, (R) SHS srudents, (Av) avarage 
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The results showed that that the Content of the cbemistzy based on the 

completeness of contents (average of 3.56) and the accuracy of the content (avernge of 

3.67) !~re categorized as very good for all respondents. The extension of the chemic.'\\ 

equilibrium in the text book bas been presented clearly (3.47), and the derivnte of 

material is suffident (3.42) are categorized as very good for aU respondents. 

Furthermore, the results from the dept of the chemistry materials in the module are 

asked on whether the material is presented in good order starting from introduction, 

main concepts, and the example of concepts (average 3.51), and the application 

concepts with real life (average 3.41) are also categorized as very good for all 

respondents. 11lc results on the desig11 of the innovated module , where the material is 

presented in good order: introduction, main concepts, and the example of concepts 

(average 3.71), their layout, presentation of illustration, table and images are all 

categorized as very good, where the average is 3.63, wbiJe for the interactive 

involvement of learners given by the module is also good (average 3.48). The module 

has also written in a good format where the English language used in the module is 

suited to the bilingual students. The module is categorized as good (average 3.59) in 

accordance with the development of Ieamer, and the communication used in the module 

is simple and easy to read (average 3.50), and is also categorized as good in the message 

where it is written straightforward, accurate in using the term, language and symbol 

(average 3.65). 

It is concluded that all respondents are agreed with the developed Chemistry 

Learning Module as learning resources on the teaching of (I) Solubility and Solubility 

Product, (2) llydroearbons, (3) Thermochemistry, and ( 4) Oxidation and Reduction 

Reactions. It is concluded that a standard chemistry teaming module on Solubility and 

Solubility Product,' Hydrocarbons, 11lcrmochemistry, and ·Oxidation and Reduction 

Reactions have been developed through innovation of teaching materials and teaching 

methods where the chemisuy material are suited to CBC curricuiWIL The module bas 

been analy-o:d and ~1andardized by using expert reviewers of Chemistry University 

Lecturer and Chemistry High Scbool teacher, followed by trial on to SHS students. The 

module is design suited to tbe need of SHS students for SBI and RSBI schools. The 

moduJc is ready to be used as a learning media on the teaching of Solubility .and 

Solubility Product, Hydrocarbons, Thennocbemistry, and Oxidation and Reduction , 

Reactions in international or bilingual teaching senior high school. Set of developed 

modules is presented as supplement in Appendix 2-5. 
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4.2. Student's Achievement on Chemistry before Teaching Treatment 

Before the teaching lleallllent in experiment and control class, the studenl's 

achievements on chemistry were obtained (;om the evaluation test given to the student 

at the beginning of the teaching activity (pretest). '!be student's achievement was 

measured by giving a set of evaluation as pretest to all students in Older to know their 

knowledge on the specific topics of (I) Solubility and Solubility Product, (2) 

llydrocarb<>ns, (3) Thennocbemistry, and (4) Oxidation and Reduction Reactions .. The 

result of pretest is also important to excluded the outlier data where is set if the data is 

very far from normal dam. If the students already know the topics of chemistry subjects, 

they are not included in the calculation of the data. For outlier data, all students are 

treated as normal students, but their data is excluded. The results from pretest are also 

useful to know the degree of their nom1ality and homogeneity of the data being used in 

the study. The s tudent's performance from pretest for botll experimental classes aod 

control classes in a given group of teaching treatment using innovated module is 

presented in Table 42. 

The results on the student's achievements in the teaching of Solubility and 

Solubi lity Product, Hydrocarbons, Thermochemistry, and Oxidation and Reduction 

Reactions based on the pretest showed that almost all students for both experimental 

classes and control classes in a given group of teaching treatment have low performance 

in chemistry. The results in pretest shown that in general, the students in three schools 

have the same knowledge in the target materials to be taught to the students. Almost all 

students have low perfomulllCe in the pretest in the teaching of chemistry subjects of {I) 

Solubility and Solubility Product, (2) Hydrocarbons, (3) Thermochemistry, and (4) 

Oxidation and Reduction Reactions. Tbe calculation results of data as summarized in 

Table 4.2 can be sccti that the student's achievement in chemistry is categorized as low 

performance. Every group in the class bas low average achievement for n Group of 

teaching treatment using innovated chemistry module witll the average for cxperimeniJll 

class (M=31.39%15.58) where for control class (Ms3 J.69%1J.69). Tbe analyze of the 

data sho"'n that there is not significances different for botll of class in for a group of 

teaching treatments using innovated chemistry module are not significantly different 

with control class, where the lcaicuJ...,. ·0.0344 < tmble 1,662. The results showed that all 

samples are equals in their performance in chemistry in three schools, event though the , 

variations in pretest are varied in different schools. 
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Table 4.2. The student's achievement based on pretest (before teaching activities) on the teaching and learning activities by using developed 
chemistry learning module compare with chemistry textbook in the teaching of chemistry subjects of (a) Solubility and Solubility 
Product, (b) Hydrocarbons, (c) Thermochemistry, and (d) Oxidation and Reduction Reactions. Numbers in table are means and 
standard deviation. 

Student's Achievement ITbe avera11.e score on Pretest before teacbin2 activities bee.n conducted) 

Name or Group 
Module 1 (Solubility an1 

Scbools Solubilit Product) 

Exoerimcn Control 

SHS I Medan HG 34.00±3.16 33.00±4.21 

LG 46.00±3.16 50.00±7.45 

SHS I Tebing HG 30.00±6.67 30.50±6.43 

Tinggi LG 54.50±6.85 48.00±7.1 5 

SHS 2 Brastagi HO 23.50±6.26 25.50±5.99 

LO 46.00±8.43 39.50:!:3.69 

Total HG 29.17±5.36 29.67±5.54 

LG 48.83±6.1 5 45.83±6.09 

Total 42.25:!:6.76 39.25±6.79 

1\ote: HG = Srudents who have higlt value in second semester 
LG = Srudents who have low wlue in r seeood semester 

Module 2 (Hydrocarbons) 
Module 3 Module 4 (Oxidation and 

ITbermochemistrv) Reduction Reactions) 

Exnerlmcn Control Exnerimcn Control Exncr lmen Control 

46.00:!:5.16 60.00±3.33 46.00±14.04 45.67±19.54 38.70±5.24 38.69±4.20 

33.50±6.25 45.00±4.08 50.33± I 0.93 39.00±13.12 28.04:1:6.92 22.01±4.52 

51.00±3.16 57.00±4.21 24.33±7.29 26.79±9.41 35.39±4.48 41.94±3. 13 

32.50:1:5.89 37.50±3.53 20.33±10.77 26.00±5.63 24.02±4.68 24.69±4.52 

51.00±4.59 53.00±4.83 20.33±10.77 27.33±5.63 35.38:!:3.19 34.72±2.78 

30.00±9.42 36.50±3.37 27.00±5.92 25.00±4.23 24.02±4.68 22.01±5.52 

49.33:1:4.30 56.66±4.12 30.22±15. 70 33.41±15.91 36.49±4.52 38.45±4.46 

32.00±7 .1 9 39.00±3.66 32.56±1 5.54 30.00:1:11.03 25.36±5.67 22.90:1:4.88 

40.00±5.74 48.16:!:3.89 31.39±15.58 31.69±13.69 30.93±7.57 30.68±9.11 
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The pretest for teaching and learning module of Solubility and Solubility Product 

has been conducted. From the data, can be seen that student's achievement is still low, 

bocause each c lass had low average achievement. The average in experiment cla.~s for 

low group (29.17 ± 5.36) and avemge for control class for low group (29.67 ± 5.54). 

The average for high group in experiment class (48.83±6.15), and average for high 

group in control class (45.83±6.09). The results show that aU students are being used as 

samples categorized as low achievement in mastery of Solubility and Solubility Product. 

Therefore, the samples were used for further studies. lbose were set for experimental 

class where the student treated by a given a set of innovated chemistry module as media 

in learning process, while the other class as control class were given the srunc teaching 

treatment by using textbook as media or without module. 

The same procedure have been conducted before the teaching of Hydrocarbons. 

The result on the student's achievements in the teaching of hydrocarbon based on the 

pre-test showed that almos t all students for both experimental and control class in a 

given group of teaching treatment have low perfonnance in chemistry. The results in 

pre-test shown that in general, the students in three schools have the same knowledge in 

the target materials to be taught to the st\tdents. Value of average in the experiment cla.~s 

for a group that would be teaching treatment by using module is (40.66 ±5.74), while in 

control class for a group of teaching by using book is (48.16 ±3.89 both of them have 

low achievement. Averaging value of high group in experimental class is 49.33 ±4.30 

(and for control class is 56.66 ±4.12, where the t_ -5.776< t- 1.319. Averaging 

value of low group in experimental class is 32.00 ±7.19 and for control class is 39.66 

±3.64, where Ote loount < ttable (-4.688 < 1.318). 

The student's achievement in the teaching of Redox Reaction based on the pretest 

showed that almost all students for both experimental classes and control classes in a 

given group of teaching treatment have perfonnancc in chemistry. Every group in the 

class has low average achievement for a group of teaching treatment using developed 

chemistry module with the average for experimental class (30.93±7.57) where for 

control class (30.68±9.11 ). the analyze of data shown that there is not significances 

different for both of class in for a group of teaching treatments using developed 

chemistry module are not significantly different with control class. 

It is seen from the data that some students are having high achievements in (a) ,, 

Solubility and Solubility Product, (b) Hydrocarbons, (c) Thermochemistry, and (d) 

Ox.idation and Reduction Reactions from their score in pretest for both in experimental 
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class and control class. High achievement for some students in the study probably due to 

their ability in guessing the answer as the test have been design in multiple test. 

However, the data are not excluded from the population as the ir achievements are oot 

exceeded the high mark and the data could be used to see the consistency of the data 

from post test after the teaching treatments. Therefore, some high marks students in the 

pretest are still inc luded in the sample, and they arc not categorized as outlier sample. 

The results concluded that all students are being used as samples in the study 

categorized as low achievement in teaching of chemistry kinetic. Therefore, the samples 

are used for further studies. Those are set for experimental class where the student wi ll 

be given a set of developed cbemistry learning module in the teaching process, while the 

other groups are given the san1e teaching treatment without module. 

4.3. lnOuenc:e of Teaching Module on the Teach ing of Chemistry Subjects 

The studis are being conducted to investigate the influence of four developed 

chemistry learning module., to increase student's achievements in learning chemistry 

subjects compare with the results obtained from conventional method by using existing 

text book . in the schools. The developeo chemistry modules are consisted of four 

chemistry learning modules, they arc Module 1 with the topic of Solubility and 

Solubility Product, Module 2 with the topic of Hydrocarbons, Module 3 with the topic 

of Thermochemistry, and Module 4 with the topic of Oxidation and Reduction 

Reactions. In to the experimental groups, the students are ta ught with developed 

chemistry learning modules followed by performing postest- 1 to investigate their 

achievement related to the intended teaching method. The evaluation test (postest-1) for 

each of the package module bas been conducted after the teaching procedures been 

performed, and the results are summarized in Table 4 .3. 

The results showed that the students achievements in experimental classes are all 

found different with the students achievements in control class. The average 

achievement for experimental class is M=84.44!!:8.33, that is higher than that with 

conventional method, where the achievement average is M=75.28.t: l 1.62. Analyzing the 

data statistically concluded that experimental class are significantly different to a control 

class, where the t-test was found at '-7,964 > '- I ,662. The data analysis have 

been made to investigate if there is a diCfercot in the students achievement for group of 

students categorized as high achievement {HA) and with those students that are 

categorized as low achievement (LA). 
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Table 4.3. The student's achievement based on postest-1 (after finish teaching activities) on the teaching and learning process by using 
developed chemistry learning module eompare with chemistry textbook in the teaching of chemiStry subjects of (a) Solubility and 
Solubility Product, (b) Hydrocarbons, (c) Thermochemistry, and (d) Oxidation and Reduction Reactions. Numbers in table are means 
and standard deviation. 

Student's Achievement (The avera~te score on Pretest before teacbin~t activities been conducted) 

:-lame or Group 
Module 1 (Solubility and 

Schools Solubility Product) 

Experimen Control 

SHS I HG 78.00:!:6.32 74.5±9.23 
Medan LG 81.50:!:7.47 77.0:1:5.87 

SHS I HG 66.50:!:7.47 62.00±5.87 
Tebing 

LG 72.50±6.35 69.00:!:9.94 Tin!!.Ri 

SHS2 HG 60.50±6.26 52.00:1:11.35 
Brastagi LG 72.50± 11.37 66.00:1:6.14 

Total HG 68.33±6.68 62.83:!:8.82 

LG 75.50:1:8.39 70.67:!:7.32 

Total 66.50:1:8.82 59.00:1:8.75 
Note: HG • Students wbo have high value in second ~ster 

LG • Students wbo bave low value in f second semester 

Module 2 (Hydrocarbons) 
Module3 Module 4 (Oxidation and 

(Thermochemistry) Reduction Reactions) 

Experlmen Control Experimen Control Experimen Control 

86.00:1:5.16 76.00:1:3.94 80.33±8.76 79.33:!:9.42 76.69±4.69 68.04:!:2.82 

85.00:1:5.77 63.50:1: I 0.0 I 81.00:!:6.32 70.33±8.12 72.72:1:5.84 70.05:1:3.53 

68.50± 11.31 75.00±12.24 88.67:!:6.40 86.67:1:4.50 74.71:!:4.20 68.69±7.06 

70.00±10.54 68.50±16.67 93.33:!:6.73 85.33±4.81 74.72:!:2.78 70.04:!:9.02 

54.50±19.78 52.00:1:19.17 80.00±7.32 65.33±8.96 80.71±7.98 74.72:1:2.78 

53.00:1:19.32 48.50±17.48 83.33:!:5.23 64.67:!:7.90 76.68:1:11.0 I 77.38:1:5.60 

69.66:1:12.08 67.66:1:11.78 83.00±8.42 77.11:1:11.85 77.37:1:6.21 70.48:1:5.45 

69.33:1:11.87 60.16:!:14.72 88.33:1:8.07 73.44:!:11.22 74.71:1:7.30 72.49±7.16 

64.33:1:7.32 55.50±7.32 84.44:1:8.33 75.28:1:11.62 76.04:1:6.85 71.49:1:6.39 
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The results on the evaluation poSiest-1 for three parallel c lasses of high schools 

showed that the group of students that categorized as high achievement (liA) that 

treated with innovated teaching module ha.~ its achievement at average of 

(Mz83.00±8.42) that is higher than tbat with the same group of students that 

categorized as high achievement (HA) thought with conventional method that is made 

as the control class was (M• 77.1 1± 11.85) (sec the details in Table 4.3). Analyzing the 

data statistically concluded that experimental class nre significantly different to a control 

class, where the t-test was found at '-:.cd 3, 757 > tt:lblc 1,680. By using the same 

analysis for group of students with low achievement (LA), the results for three parallel 

clnsscs of high schools showed that the group of students of LA with innovated teaching 

module has average of (M=88.33±8.07) that is higher than that with the same group of 

students LA with control class was {M2 73.44±11.22). Analyzing the data s tatistically 

concluded that experimental c lass are significantly different to a control class, where the 

t-tcst was found aL t.alwlmed 8,008 > tt:lblc 1,680. 

The results have been seen closely for each of the chemistry learning modules, we 

found that Module I is very effective to increase the students achievement on the 

teaching of Solubility and Solubility product. From the average of s tudent's 

achievement that shown in table 4.8, in SMA N I Medan, experiment class 

(M• 79.75±6.89) is higher than control class (Ms 75.75±7.55). It shows that there is 

significance difference of student's achievement in SMA N I Mcdan. In SMA N I 

Tebing Tinggi, student's achievement of experiment class (M~69.50±6.9 1) is higher 

that control class (M=65.50±7.91).lt means there is significance difference of student's 

achievement in SMA N I Tcbing Tinggi. Same with both schools, experiment class 

(Mr 66.50:1:8.82) was also has higher SIUdent's achievement than control class 

(M"'59.00±8.75), that shows there is significance difference of student'$ achievement. 

Based on the average of s tudent's learning outcomes, can be seen the arrangement of 

student's outcomes of each schools from the higher to the lower that was SMA N I 

Medan, SMA N I Tebing Tinggi and SMA N I Berastagi. Average of high group 

learning outcomes of post tcst-1 in experiment class is M=75.50±8.39 while for control 

class is lower (M=70.67±7.32). And also for low group, average of student's 

achievement, experiment c lass 68.33 ± 6.68 also higher than control class 

M=62.83±8.82. From the average can be seen that there is significance difference of ,, 

student's achievement between control class and experiment class. It means that 

learning module as media gave influence in increasing student' s achievement of 
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solubility and solubility product topic. Statistical analysis bas sbown that leount = 4.56 

while luoblc at a= 0.05 is 1.32, it means that chemistry learning module gave contribution 

in increasing student's achievement in high group students. For low group, it is found 

that t_. = 3.66 while t...,le at a = 0.05 is 1.319, means that chemistry learning module 

give contribution in increasing student's achievement 

The inffiuence of Module 2 to increase the students achievements has also studied 

on lhc teaching of Hydrocarbon as summarized in Table 4.3. ft. is found that the result 

from the table shows that s tudent's achievement in SMAN 1 Medan in experiment class 

M"'72.25±13.23 is higller than control class M"'(iJ .50±8.98, where both are significance 

difference. The student's achievement in SMAN I Bernslagi in experiment class is 

M:SJ.75:1:17.81 is higher than that in control class M: 37.25:1:15.50. where both are 

significance difference. The student's achievement in SMAN I Tebing Tinggi in 

experiment class M=66.00::1:7.55 is higher than that in control c lass M=58.00±9.60. 

where both arc significance difference. Based on the average value of student's 

achievement, can be seen that the students of SMAN I Medan has the highest value 

comP'Jred to students of SMAN I Tebing linggi and SMAN I Bcrastagi. This is likely 

due to differences in treatment because every school taught by different teacher and a lso 

the different of student's achievement in English because the question that given to 

students is in English language. Averaging the value of high group in experimental class 

M~64.33±11.50 is higher than control class M:62.33±8.28 it sbows there is 

significance difference with t.ow.1 > t....,. (2.145 > 1.318). In low group of experimental 

class the averaging value is M~2.33±8.28 is higher than control M=49.00±10.83 it 

shows there is difference significance with ta... > t,_ (3.819 > 1.318). The result of 

data analyze of the averaging value in post-test I in three schools shows that there is 

increasing influence of student's achievement after giving learning with chemistry 

module. According to hypothesis test, the value oft_.. is 3.819. From the result shown 

there is a significant value between the value oftuo~o~oand tc..m1• So, it could be concluded 

that chemistry learning module gave contribution in increasing student's achievement in 

low group students. From the result of post test I in high group and low group both of 

them shown that there is a increasing value of student's achievement from their pretest 

before. It proved by there is significant value of ltal>k and ~coon., so that can conclude the 

chemistry learning modu.le gave contribution in increasing student's achievement 

students in high group and low group as well. 

,. 
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Afler doing teaching treatment was conducted postest-1 For Module 4 is aimed to 

investigate the in1Juence of teaching trcalmCnts by using developed learning module 

onto student's achievement in c hemistry compare with the results obtained from control 

class (using chemistry book). The result of evaluation post test- I that have been 

conducted after the teaching procedures was summarized in Table 4.3. The data analysis 

have been made to investigate whether there was a different in the students achievement 

for group of students those were categorized as high achievement (Hi\) and with those 

students were categorized as low achievement (LA). By using the same analysis for 

group of students with LA, the results for three parallel classes of 3 schools, with the 

average value for experimental class (M=76.04±6.85) and for control class 

(M""71.49:t6.39). It is conc luded that development of chemistry learning module is 

effective to increase student's achievement. II was found that student's achievement of 

chemistry for students who arc taught using chemistry module is higher compare with 

by using chemistry book. It a lso found that the standard chemistry learning module as a 

media provide high communication on teaching and learning process. Studying the 

influence of innovated teaching module into the student's at lower group has been 

pcrfonned. 'The second postest was conducted two weeks after pretest. The average of 

experimental class was obtai ned (M= 83.26:1:10.45), and average for control class 

(M""78.71±16.46) as summarized in Table 4.3. 

Based on the calculation postest-1 in high group ta... = 4.56 while 1.- at a = 

0.05 is 1.32, it could be concluded that chemistry learning module gave contribution in 

increasing student's achievement in bigh group students. Based on the calculation for 

pretest in low group looono = 1.81 while lab~ at a = 0.05 is 1.32, it could be concluded 

that chemistry learning module gave contribution in increasing student's achievement in 

low group students. Based on the calculation posttest-1 in low group: teo- a 1.19 while 

lllble at a • 0.05 is 1.32, it could be concluded that chemistry learning module dido 't give 

contribution in increasing s tudent's achievement in low group students. 

The results from postest-1 concluded that the innovative learning module is very 

effective in increasing the student's achievement on solving problems dealing with 

chemistry topic of Solubility Product, Hydroc:arbons, Tbermocbemistry, and Oxidation 

and Reduction Reactions. It is found that the students achievement on chemistry for 

group of students are being taught using developed chemistry learning modules are all ,, 

higher compared with those group that arc being taught using existing text book in 

target schools. It is also found that sets of cbernistry learning module is categorized as 
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standard and suitable chemistry teaching and learning media on the teaching of 

Solubility Product, Hydrocarbons, Thennocbemistry, and Oxidation and Reduction 

Reactions as the modtdes provide the highest communication on teaching and learning 

proces.o;, where the students could usc the module for self learning, and as results to 

increase their achievement in chemistry. 

The inlluences of develovcd chenili;try learning modules onto the student's 

achievement on the teaching of chemistry in topic of Solubility Product, Hydrocarbons, 

Thermochemistry, nod Oxidation and Reduction Reactions have been evaluated after 

leaving the subjects for one month from the teaching process have been conducted. The 

evaluation is done by obtaining the postcst-2, and the results arc summarized in Table 

4.4. The effect of develoved chemistry learning modules towards student's achievement 

can be seen after a period of one month has been done from the teaching activities. The 

resultas from postest-2 has been perfonned to know the students abiljry on solving 

problem on the subject maucr of chemical kinetics after leaving the teaching process for 

one month. The data showed that there were increasing progress of student's 

achievement after the students have been taught with develoved chemistry learning 

modules (Table 4.3 and Table 4.4). 

It was also known that the student's achievement in experimental class was 

different with the student's achievement in a control class. The student's achievement in 

tl1c experimental class compare to a control class for almost all parallel classes of 3 

senior high schools, with the average value for experimental class is M• 75.00±6. 78 

compare to a control class with average of M--70.86±5.15. Analyzing the data 

statistically concluded that experimental class are significantly diJicrent to u control 

class, where the t·test was found at t 1 1 • 7,004 > I.- I ,662. The analysis of the data 

obtained for experimental class sbowed that the average value in both of class shows 

that there is a significance difference of student's achievement. For high and low group 

in eacb of class either experimental class or control class defined that there is different 

averaging value of student's achievement The student's achievement for group of 

students in a higher group that is the students that having high value in first semester, 

where the average value of high group on experimental class is obtained M""77.15±5.88 

that is higher than that in control class with M=66.1 0:1:8.06. 

,, 
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Table 4.4. The student's achievement based on postest-2 (after a month from the teaching activities) on the teaching and learning process by 
using developed chemistry learning module compare with chemistry textbook in the teaching of chemistry subjects of (a) Solubility 
and Solubility Product, (b) Hydrocarbons, (c) Thermochemistry, and (d) Oxidation and Reduction Reactions. Numbers in table are 
means and standard deviation. 

Student's Achievement (The average score on Pretest before teachin2 activities been conducted) 

Name of Group Module 1 (Solubility and 
Schools Solubilit Product) 

Exncrlmcn Control 

SHS 1 HG 78.50:!:7.84 7 5 .00:!:5. 77 
Medan LG 79.50±10.12 75.00±3.33 

SHS I HG 63.00:!:5.37 58.00±6.75 
Tebing 

LG 68.00±5.87 60.50±11.41 Tinggi 

SHS 2 HG 60.00±7.45 48.00±9.47 

Brastagi LG 59.50±4.97 48.00±9.19 

HC 59.75:1:6.21 48.00:1:9.33 

Total LG 67.17:1:6.88 60.33±7.33 

Total 69.00:!:6.98 61.00±7.98 
Note: HG • StUdents wbo have hial> value in second semester 

LCi • Students who have low value ln f second semester 

Module 2 (Hydrocarbons) 
Module 3 Module 4 (Oxidation and 

(Tbermocbemlstry) Reduction Reactions) 

Exnerlmcn Control Experimcn Control Exnerimen Control 

86.00:!:5.16 76.00±3.94 82.00±6.22 65.93±8.81 86.70±10.90 70.04±20.20 

85.00±5.73 63.50±10.01 80.86±4.71 66.93±7.95 86.04±7.97 68. 72±22.02 

68.50± I !.31 68.50±1 1.31 75.00±6.78 70:86:1:5.15 74.70±6.87 78.70±8.77 

70.00± I 0.54 70.00±10.54 76.40±4.11 71.13±6.08 74.70±6.87 75.36±13.35 

54.50±19.78 52.00±19.17 74.46±4.64 61.53±10.22 87.38±10.64 92.70±6.63 

53.00±19.32 48.50::17.48 70.80±6.57 62.73±9.59 90.04:1:8.46 86.71:1:9.45 

69.66:1:12.08 69.66±12.08 77.15:1:5.88 66.10±8.06 82.93:1:11.03 80.48±15.95 

69.33:1:11.87 69.33±11.87 76.02±5.13 66.93±7.87 83.59±10.01 76.93±17.05 

69.66±7.12 67.66±5.32 75.00±6.78 70.86:1:5.15 83.26±10.45 ~,71±16._4§_ 
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Statistical analysis has shown tbat the students taught by using develovcd 

chemistry learning modules at high group of an experimental class and control cla~s is 

significance diffCicnce, where t..lw~aoed 5.220 > t11..,., 1,6&0. Furthermore, the influence of 

innovated teaching module into the students at a lower group bas been perfonned. The 

same analysis foe group of srudents in a lower group that is the students that having low 

value in second semester for experimental class with the averaging value is obtained at 

M"'76.02.k5.13 is also found higher th~m that observed in a control class where the 

average value is obtained M=66.93±7.87. Statistical analysis has shown that 

experimental class and control class is significance difference, where laicubOed 6.521 > 

'- 1,680. Student's achievements on high and low group for both experimental classes 

are higher than that obtained in control classes. The results imply that develoved 

chemistry learning modules is found effective in increasi11g the student's achievement in 

chemistry due to the ability of the method to make the students easily remembered about 

the subject matter. The result of data analy-.ro in three schools on the first postest showed 

that there is increasing influence of srudent's achievement after giving develoved 

chemistry learning modules to the students in the teaching of Solubilil)' and Solubil il)' 

Product, Hydrocarbons, Thcnnochemistry, and Oxidation :wd Reduction Reactions. II is 

concluded that develoved chemistry learning modules arc suited to increase the 

student's achieveroeot on the teaching of chemistry subjects. Sets of developed 

chemistry learning modules are helping students to learn chemistry 3S they provide the 

highest communication on teaching and learning process. By using the module, the 

students could actively learn by themselves under the guidance of the teacher for solving 

difficult and complex problems. 

4.4. Stud~nt Motivati? n 3nd Teachi ng Method 

The developed chemiStry learning modules have been disigned optimurnly to meet 

the standar materials as required by BNSP and UNESCO for book standard. The 

learning modules have been used by the students as learning matcrilas in the cla~s and 

self learning to meet U1e competence slllndard in the learning of Solubility and 

Solubilil)' Product, Hydrocarbons, Thermochemistry, and Oxidation and Reduction 

Reactions. To investigate the motivations of the srudents on learning chemistry that is 

related to the developed chemistry learoing modules, the questions were raised to 

students by using standard questionnaire developed by Silitonga and Situmorang (2008), , 

that were modified by Situmorang, et all (2009) which has been modified as explained 

in Situmorang, et.al (20 II). 
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Table 4.5. The relationship between students' motivations with student's achievements by using developed chemistry learning module compare 
with chemistry textbook in the teaching of chemistry subjects of (a) Solubility and Solubility Product, (b) Hydrocarbons, (c) 
Thermochemistry, and (d) Oxidation and Reduction Reactions. Numbers in table are means of30 samples. 

Modult Motivation c.omponent 
Modult Motivation tompOnent 

Modult Modvatlon c.omponent Module Motivation <ompontnl 
Name of I l 3 4 

No Schools Post Poll Post 
test (I). (l). (3). Total Post t.,. (1). (l). (3). Total tost (I). (l). (3). Total . .. , (!). (l). (3). Total 

SHSNJ 

I~~~~· 19.15 40.19 39.19 15.78 95.16 8s.50 38.30 46.32 13.82 98.44 80.66 38.19 37.19 13.78 89.16 74.71 37.30 45.32 12.82 95.44 

I SHSNI 
Medon 

I <Controt> 
75.75 31.17 30.10 13.61 74.88 69.15 30.60 31.67 12.78 15.05 74.83 29.17 28.10 11.61 68.88 69.04 29.60 30.67 11.78 n.o5 

SHSN1 
Tinggi 69.50 42.52 39.66 14.02 96.20 69.25 42.23 40.49 14.42 97.14 91.00 40.52 37.66 12.02 90.20 74.71 41.23 39.49 13.42 94.14 

2 
lrexD) 

SHS Nl1 
Tinggi 

I IControll 
65. 50 30.20 29.76 12.89 72.85 71.75 20.89 20.20 10.65 51.74 86.00 28.20 27.76 10.89 66.85 69.37 19.89 19.20 9.65 48.74 

SHSNI 
Brastagi 66.50 42.60 36.49 13.01 92.10 53.75 42.70 40.89 13.71 97.30 81.661 40.60 34.49 I I. OJ 86.10 78.69 41.70 39.89 12.71 94.30 ' 
(Exp) 

3 
SHSNJ 
Brastagi 59.00 25.18 30.25 10.38 65.81 50.25 25.51 29.80 10.19 65.50 65.00 23.18 2825 8.38 59.81 76.05 24.51 28.!0 9.19 62.50 
(Con~ll 

Note: (I }{3) : The eategory of motivation component in !he instrument: ( 1) intrinsic motlwtion. (2) extrinsic motivation. and (3) environmental conditions 
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The questionnaire is consisted of three set of question categories with four options 

from strength opinion to weak opinions (Situmorang and Saragjh, 20 12). The 

components in the questionaire are consisted of the inlriosie motivation ( l ), the extrinsic 

motivation (2), and the environmental condition of the students on learning chewsuy 

(3). After the teaching and teaming process have been procecdcd, the questiooairc is 

distributed to the students and ask them to answer the questions realated to their 

motivation in the study for each of the learning modules. The summary of the students' 

achievements and their motivation in each of the ~ schools are presented in Table 

4.5. The results showed that the students' motivations are vary between one schools 

with another target schools in their intrinsic motivation, extrinsic motivation, and the 

environmental conditions. The student motivations are distributed well due to the 

!.caching treatment in experimental class and control class. Similar phenomena arc 

observed on tbe students achievements in various schools on the teaching of chenllsuy 

subjects by using four modules, they nee: (1) Module 1 with chemisytry topic of 

Solubility and Solubility Product, (2) Module 2 with chemisytry topic of Hydrocarbons, 

(3) Module 3 with chemisytry topic of Thermochemisuy, and (4) Module 4 with 

chcmisytry topic of Oxidation and Reduction Reactions (Table 4.5). 

It is seen in Table 4.5 tlu.t the students motivation in experimental class which are 

treated by using developed chewstry learning modules are higer than those in control 

class tltat are lte!llcd by using existing textbook that are corrunonly used in the target 

schools. The same phenomena are found in all chemistry modules in the tnrgct schools, 

where the students achievements and students motivations am higher than that in control 

class. It is believed that increasing in the chemistry achievements and motivations by the 

students are mainly effected by the influence of chemistry !canning modules. The 

developed chemistry leilrning modules nrc able to motivate tbC students for self learning 

due to the facilities in the chemistry modules that could help sudents to leam by 

themsclf. The perfomance and the vcasibilities of the developed chenllstry learning 

modules are also make the students are interested to usc the chemistry learning modules 

as main source to study chemistry. 

It is seen that there are relationship between the students motivation with student 

achievements obtained from post test-1. The motivation of the students in experimental 

class are found higher than that in control class for all classes treated with different ; 

modules. The observation has been made in all experimental class showed that the 

students are very interested in using developed chemistry learning modules for self 
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study. It is seen in all experimental class that arc using developed chemistry learning 

modules where the students are able to solve chemistry problems by the help of learning 

modules, and the results from evaluation test has showed that all students in 

experimental class have higher achievements compare to those in control class. The 

results showed that there is a positive relationship between the student's motivations 

with the student's achievement in che mistry subject of Solubility and Solubility 

Product, Hydroc:ubons, Thcnnocbemistry, and Oxidation and Reduction Reactions 

(~.862). The correlation of the student's achievements with the students motivations 

arc believe due to the te.1ching module provided in their study. Many students are 

interested to learn cbemisrry by the help of the teaching module as media The modules 

could help students to improve their study as they could learn the concept from module. 

The modules is also able to help students in solving complex problems in Solubility and 

Solubility Product, Hydrocarbons, Thermochemistry, and Oxidation and Reduction 

Reactions. It is clear that incre-asing the student's achievement in chemistry subject is 

related to their motivation in learning process as a results from the developed chemistry 

learning module provided in the teaching and learning process. 

Using the same method to investigate the correlation between the students 

motivation with students achievement for control group has also been made. The results 

showed that there is a negative relationship between the student's motivations with the 

student' s achievement in chemistry subject of Solubility and Solubility Product, 

Hydrocarbons, Thermochemistry, and Oxidation and Reduction Reactions BY USING 

conventional teaching (~0.258). There correlation between tbc student's achievements 

with the students motivations are found very low. The results showed tbat many 

students are not motivated to study if only by using their existing text book. 

4.5. Affectivity of the Leming Module on Learnin g Chemistry 

The afl'ectivity of the developed chemistry learning modules into the student's 

achievement on the teaching of chemistry bas been investigated in this study. The 

affectivity of the developed chemistry learning modules was performed by conducting 

the evaluation test after one month of the teaching treatments have been carried out to 

the groups of students. The component of the questions are arranged in the second 

evaluation test is almost the same as the question components in the first evaluation test, 

but the number of the chemsitry problems arc rearranged randomly for all chemistry , 

topics in all classes. The student's achievements based on the postest-2 is summarized 

in Table 4.4, and as the comparison for the results based on the postest-1 is summarized 
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in Table 4.3. Results on the second postest 2 showed that the student's achievement on 

the of students that are treated with developed chemistry learning modules in the 

teaching method has its ~bicvement are higher than that thought with conventional 

method that is made as the control class. The affectivity of the teaching method is 

known from the time where the students still remember the subject matter in accordance 

with the teaching treatments were given in the teaching of chemistry. The affectivity of 

the developed chemistry learning modules is measured by comparing the student' s 

achievement on solving the problem at the tiroe the teaching treatments have been done 

compare to the student's achievement after a period of a month from the teaching 

treatment. The affectivity of the developed chemistry learning modules is compared, and 

the results showed that the alJectivity of innovated learning module (114%) is higher 

than that with conventional methods (98"/o}. The developed chemistry learning modules 

is cftcctive in increasing the student's achievement on learning chemistry subjects of 

they arc: ( 1) Module I with cbemisytry topic of Solubility aod Solubility Product, 

Hydrocarbons, Thermochemistry, and Oxidation and Reduction Reactions. 
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Chemistry learning modules have been developed and standardized to meet the 

requirement based on the KTSP curriculum. There are four chemistry modules have 

been developed. The chemistry learning modu.les have been used as teaching media in 

the teaching and learning process in RSI31 schools. From the data obtaiDed in the study, 

it is concluded: 

I. Packages of good and standard chemistry learning modules have been developed to 

be used as a le-.1r0ing media on the teaching of chemistry in RSBI senior higb school, 

they are: (I) Module I with chemisytry topic of SolubiEty and Solubility Product, (2) 

Module 2 with chemisytry topic of Hydrocarbons, (3) Module 3 with cbemisytry 

topic ofThennocbemi.stry, and (4) Module 4 with chemisytry topic of Oxidation and 

Reduction Reactionsis. 

2. The developed chemistry learning modules are design well that are consisted of 

Competency Standards and Basic Competence, Standard Chemistry materials, 

Illustration, Problem solviJig, Evaluiuion Test, and Key answer that are design in easy 

reading. simple, and could be used for self learning. 

3. The developed chemiStry learning modules are effective to be used as learning media 

because they arc suited to the need of studcnL'l, be able to improve student's 

achievement on solving problems deaEng with related chemistry subjects better than 

that with conventional teaching method by using existing chemistry text book. 

4. TI1e chemistry learning modules arc fow1d as sui taqle chemistry teaching and learning 

media on the teaching of chemistry because the design of the modnle is interesting, 

simple, and equipped with IT-base that be able to provide higb communication on the 

teaching and learning process to meet tbe students achievement in chemistry. 

5. It is found tbat there is a positive correlation between the developed chemistry 

modules with student's motivation on studying chemistry on the teaching of SHS 

chemistry topics of Solubility and Solubility Product, Hydrocarbon, 

Tbennochemistry, and Oxidation and Reduction Reactions are higb correlation 

(r-1~0.862}, where for the teaching and learning witb existing chemistry textbook the 

correlation is found very low (~0.258). 
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5.2. Suggestion 

From the results obtained in this study, some suggestion has to be raised in order 

the teaching and learning process on chemistry is effective in increasing the student's 

achievements, they arc: 

I. It is suggested to chemistry tcacber.; to use standard innovated cbemisiiy module in 

teaching of chemistry because the module is able to increase studeot's achievement 

and will give more interest impression learning than conventional teaChing. 

2. It is suggested to RSOI schools provide chemistry learning modules in their school to 

be used in teaching and learning process, especially for the teaching of chemistry 

based on t.he characteristic of the schools. 
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Dalam hal ini bertindak at as nama . Oekan FMIPA Universitas Negeri Medan yang 
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PERTAMA. 
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: Prof.Drs.Manihar Situmorang,MSc.,PhD 
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Dalam hal ini bertindak selaku Ketua Pelaksana RESEARCH GRANT HIBAH PPG MIPA BERTARAF 
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Petjanjian Pelaksanaan Pekerjaan inl dengan Ketentuan dan Syarat syarat sebagaimana 
tercantum dalam Pasai-Pasal berikut : 

Pasall 
PELAKSANAAN RESEARCH GRANT 

Pihak Pertama menyerahkan Pekerjaan kepada Plhak Kedua untuk melaksanakan 
Research Grant yang berjudul: The Development of Chemistry Learning Module for RSBI 
Senior High School Student. 

Pihak Kedua sebagai Ketua Pelaksana Research Grant, akan melaksanakan kegiatan 
dengan sungguh-sungguh dengan menggunakan standar norma pengajaran yang berlaku. 
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2.1. Pihak Pertama menanggung blaya Pelaksanaan Pekerjaan sesuai dengan usulan 
atau proposal yang telah disctujui reviewer dan ketersediaan dana DIPA PNBP 
FMIPA Tahun Anggaran 2012 

2.2. Pihak Kedua menerima biaya pekerjaan !)an memberikan pertanggungjawaban 
administrasi pekerjaan dan keuangan kepada Pihak Pertama. 

2.3 Pihak Kedua sebagai Ketua Pelaksana Pekerjaan berkewajiban menyampaikan 
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. 4.1 Jumlah Harga/Nilai Kontrak adalah sebesar Rp. 20.000.000,- (Duapuluh )uta 
rupiah) yang dibebankan pada PROGRAM HIBAH PPG MIPA BERTARAF INTERNASIONAL 

FMIPA UNIMED TAHUN 2012, 

4.2. Pembayaran dilakukan 2 (dua ) tahap yaitu:Tahap pertama sebesar 70% 
dibayarkan sewaktu surat perjanjlan kerja ini ditandat angani kedua belah 
pihak.Tahap kedua sebesar 30% dibayarkan setelah Pihak Kedua menyerahkan 
laporan akhir Research Grant kepada Pihak Pertama. 
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Apablla dalam batas waktu yang telah ditetapkan sesuai dengan pasal 2.4, Pihak Kedua, 
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Kedua akan dikenakan denda sebesar 1% dari Nilai Kontrak untuk setlap harl 
keterlambatan sampai dengan dcnda maksimum sebesar 5% dari Nl lal Kontrak 
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6.1. Apabila Pihak Kedua karena satu dan lain hal berkeinginan merubah Pelaksanaan 
Pekerjaan yang telah disepakati dalam Surat Perjanjian ini maka Pihak Kedua harus 
mcngajukan permohonan perubahan tersebut kepada Pihak Pertama. 

6.2. Perubahan Pelaksanaan Pekerjaan tersebut dapat dilakukan bila telah 
mendapatkan persetujuan secara tertulis oleh Pihak Pertama. 

6.3 Apabila Pihak Kedua tidak dapat memenuhi Perjanjian Pelaksanaan Pekerjaan ini, 
maka Pihak Kedua wajib mengembalikan biaya Pelaksanaan Pekerjaan yang sudah 
diterimanya kepada Pihak Pertama untuk selanjutnya disetorkan kembali ke kas 
negara. 
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