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Abstract 
 
This study aims to develop a workbook based constructivism valid, practical and  
effective on Linear Program lectures in the Department of Mathematics Education and 
teacher Training Faculty Tarbiyah UIN Riau Suska. This research method using 
Research Development Approach (Research Development). The study consisted of three 
stages: analysis stage front-rear (front-end analysis), prototype stage and stage 
assessment (assessment). Data collection techniques using learning tools validation 
sheet which includes lesson plan (RPP), the linear program workbook, sheet validation 
research instrument consisting of a guidance interview, questionnaire motivation and 
student learning activities. 

The results show that the learning and research instruments and valid, practical and 
effective. Validity workbooks and lesson plans can be seen from the average score of 
recapitulation sheet validation of the experts is very valid RPP category (88.19%), the 
mean score results validation workbook validator is based constructivism by (3.35), 
according to the assessment criteria are very valid. Guidelines for instrument 
engineering researcher interviews a very valid (87.50%). Learning activities and 
instruments are very valid motivation questionnaire consecutive avg average score 
validation is (87.50%) and (89.58%), workbook-based constructivism can be used by 
students without significant obstacles, in a practical sense its use by rating students, 
and workbook-based constructivism has effectively shown from the learning activities 
and high motivation after participating in learning. This research can be further 
expanded by using a variety of active learning strategies are varied, the use of the 
workbook can be studied at home by students in order to save time lecture, and testing 
can be developed in a variety of different classes or universities. 

Keywords: Development, Workbook, Constructivism. 
 
INTRODUCTION 

Background 
Educational technology is a field that includes the application of a complex and 
integrated process in analyzing and solving educational problems (Yusufhadi Miarso, 
1986, p. 5). This means, in any problem solving involving people, procedures, ideas, 
devices, and organization. In educational technology, solving problems that 
manifested in the form of all the learning resource and or elected and or used in the 
study purposes. One source of this study can be identified as teaching materials. 
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Instructional materials intended course or teaching materials suitable for effective 
learning aid purposes. 

In the lecture linear program especially in Mathematics Education Suska UIN Riau 
during this, the teaching materials used have not been effective because many 
reference number and heterogeneous nature. While no single practical teaching 
materials from professors as handle students in the lecture. Reality it is very difficult 
to achieve an effective learning process as expected. 

The process of learning in college is not the same as learning process in schools. 
Because, "Students generally have to have the maturity to think and make choices. In 
terms of any age, students have been considered in comparison with the high school 
students "(Hisham, 20004, p. 4) further explained that the student as a person who is 
considered an adult, should be treated in a manner appropriate to their 
characteristics. According to Erman (2004) The adults are usually able to steer itself, 
has diverse experience, ready to learn due to the need and more like that is problem-
centered learning (p.75). In addition, "Every student is an individual who has the 
potential for self-learning, both from written sources, mass media or environment. 
Lecturer is to facilitate and create a more conducive learning climate so that potential 
can develop optimally ". Therefore, teachers should try to create a situation that 
allows college students to learn from the knowledge and experience of each. 

One of the tools that can accustom students to learn to be sustainable and effective 
use of a workbook. Workbook is a compilation of the guide books, and a collection of 
questions that have been packed in such a way that gradually made to train and 
improve the skills of students, and improve understanding of the stages in the 
completion of a matter. Workbook for courses linear program has not been published 
in general so that researchers have not been met. Book series of questions and 
solutions to the linear program already exists, namely Scaum series. But there are 
questions that have not been representative of the overall subject of the curriculum / 
syllabus of lectures dijurusan linear mathematics education program. In addition the 
book has not helped optimal student understanding because background levels of 
knowledge and skills of mathematics education students are different. 

"The workbook is intended to help students to learn continuously and directionally. 
However, the workbook is structured not to replace or substitute for the role of 
college reference book "(Martono, 1991, pi)). It is also in accordance with the opinion 
of Strang (1991) which states that workbook created with the aim to teach 
mathematics in a more direct and active way. Through the workbook students are 
expected to learn in a more systematic. 

One form of the development of understanding which is very helpful in increasing 
student understanding is understood constructivist. According to this understanding, 
students construct knowledge that already exists with his own experiences to form a 
new understanding. Some principles of learning with a constructivist approach 
include that observation and listening, and conversation activities math students is a 
powerful source and instructions for teaching, to curriculum, to the ways in which 
students' knowledge growth can be evaluated. Further said Erman (1974) that the 
constructivist math activity may be realized through challenging problems, working 
in small groups, and class discussions using what is 'normal' classroom curriculum 
materials appearing in the 'normal' (p.76). 
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Paul (1997) explains that "Constructivism is a philosophy that emphasizes the 
knowledge that our knowledge is the construction (formation) of our own" (p.18).) 
"Constructivist is a way of emphasizing the importance of meaningful, authentic 
activities that help the learner to construct understandings and develop skills 
relevant to solving problems ". (Wilson, 1996, p.3) 

Thus, constructivism is an understanding that where students formed (construct) 
their own knowledge or actively concept based on knowledge and experience that 
already exists. Gega in Mulyardi (2002) stated "in view of constructivism students 
(students) do not simply accept or absorb the information he received from the 
delivery of teachers (lecturers) or textbook. But the students themselves are 
constructing a new knowledge "(p.92) 

According to constructivism students construct knowledge by giving meaning to the 
knowledge of appropriate experiences. Students need to be taught to solve problems, 
discover and transform complex information into another situation and wrestle with 
ideas. According to Erman (2004) "Learning mathematics is a process where students 
actively construct mathematical knowledge. When students try to complete the tasks 
in the classroom, it is actively constructed mathematical knowledge (p.76). The 
characteristics of learning mathematics in constructivist view is as follows: (1) 
Students are actively involved in their learning. Muliyardi (2002) asserts that 
students learn mathematics significantly by working and thinking. Students learn 
how to learn it. (2) The new information must be linked with other information so 
that it blends with the schemata that students have an understanding of the 
information (materials) complexes can occur. (3) learning orientation is investigation 
and discovery that is basically problem solving (p.95). 
 
Research Question and Aim 
Based on the introduction above, the issue in this study is formulated as follows: 
"How is the development of a workbook based on the constructivist lectures linear 
program in Jur. Mathematics education FTK Suska UIN Riau? "To get the answer of 
the above questions, in particular can be broken down into the following research 
questions: How is the validity of a workbook based on the constructivist lectures 
linear program in Jur. Mathematics education FTK Suska UIN Riau?, How is the 
validity of the research instruments used? How practicalities of workbook-based 
constructivism?, How the effectiveness of the workbook based on the constructivist 
lectures linear program in Jur. Mathematics education FTK Suska UIN Riau? To obtain 
answers to questions the effectiveness of the workbook, detailed research into the 
following two questions: How are student activities during lectures by using a linear 
program workbook based constructivism?, And how motivated the students after the 
lecture following linear program using a workbook based constructivism in Jur. 
Mathematics education FTK Suska UIN Riau? 

Generally, this study aims to produce a workbook based on the constructivist lectures 
linear program in Jur. Mathematics education FTK Suska UIN Riau. The specific 
objectives of this study were: to determine the validity of constructivism-based 
workbooks, lesson plans, research instruments on the lecture linear program in Jur. 
Mathematics education FTK Suska UIN Riau, to know the practicalities of a workbook 
based on the constructivist lectures linear program. In addition to describing the 
effectiveness of: the activities and motivations of students during lectures by using a 
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linear program workbook based constructivism in Jur. Mathematics education FTK 
Suska UIN Riau. 

Research Method 
This research is Development research. This development research planning 
consisted of 3 phases, as follows: 

 Front-end analysis 
 Prototype phase  
 Assessment phase  

In general, research planning can be seen from the following scheme : 

Analissi 

Muka-

belakang

(Front-end

analysis)

Tahap

Prototype
Tahap

Penilaian

 

Figure 1. Research Planning (in Ahmad, 2002:63) 

Research planning of the above Figure elaborated the procedure phase as follows:  

 Front-End Analysis 
Front-end Analysis executed to get image of condition in field. At this phase, the 
stages done are as follows: Have interviews with colleague; Analyse course syllabus 
of Linear Program; Analyse the textbook of Linear Program; Review literature of 
book work. 

Lecturing process designed shall involve student actively and self supporting. By the 
way of giving book work to student. This book work designed based on 
understanding of constructivist. 

The basic of  constructivism theory  is that in process of study, student which must 
get emphasis. They must be active to develop their knowledge, not the lecturers or 
others. They which must have responsible to result of its learning. Creativity and 
activity of students will assist them to be independent in cognitive life of students. 

 Prototype phase 
Result from front-end analysis is applied to design book work prototype based on 
construktivist in the course of Linear Program. The making of this prototype done 
through 2 phases, as below:  

1. Validation phase 
There are 2 kinds of validation applied at book work, that is: Content Validity is 
whether book work book based on constructivism was designed as according to 
course syllabus. And construct Validity that is concordance of book work components 
with indicators which has been specified. 

2. Practicality phase 
At this phase, it was done limited trial in one class that is class A. Trial was done to 
see practicality or usage of book work which have been designed by lecturer and 
student in class. As for component which will be checked is seen at Table 1 
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No. Aspect Metode in Data Collection Instrument 
1. 
 

Implementation of Lecturing 
with  constructivist book work 

Class Observation Observation 
Sheet 

2. guidance Interviews with students Interview 
Handout 3.  Content 

4. Time 
Tables 1. Practicality of Book work Based On Konstruktivism 

 Assessment phase  
At assessment phase, activity focused to evaluate is prototype (trial version) can be 
applied as according to hope and effective to increase quality and achievement of 
student learning. Effectivity aspect observed in process of lecturing using book work 
based on constructivist in trial class is student activity and motivation of student 
learning. 

Above research steps can be presented in diagram following:  

 

Diagram 1. Path Diagram of Research Procedures 

Book work based 

on Constructivism, 

instrument of 

research 

Frond-End 

Analysis  

Interviews with 

colleage 

Syllabus of Program 

Linear 

Book of Program 

linear 

Literature  
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Prototipe 

Validation 

Practicality 

Book work 

Content

s 
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Efectivity 

Students’ 

Activity 

Students’ 
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RESULT OF RESEARCH 

Validity RPP, Research Instruments 

Validity RPP seen from the average score of recapitulation sheet validation of the 
experts is very valid RPP category (88.19%), for which researchers interview guide 
instrument design is very valid (87.50%). Learning activities and instruments are 
very valid motivation questionnaire consecutive average score validation is (87.50%) 
and (89.58%). 

Book work Validity Based On Constructivist Result of assessment of validator based 
on highest percentage from every aspect expressed as follows:  

 Purpose of lecturing formulated in interest indicator seen hardly explains. 
 Rational of book work based on constructivist is that be of benefit to student. 
 Contents of book work have been as according to theory used. 

Book work characteristics based on constructivist is matter summary can be made as 
initial knowledge. Book work can give selftaught experience to student. Practice is 
guided to assists construction student of its knowledge. Book work gives opportunity 
to construction student to her/his own knowledge and can peep out good interaction 
between students with lecturer and also student with student. 

Concordance seen between purpose of with matters. 

 Linguistic usage at job(activity book seen at sentence that is simple and explains. 
 Form of physical of very attractive book work from the angle of packaging and 
covers it. 

 Book work based on this Constructivist gives possibility to be modified 
Result of validation from the validator indicated that book work based on 
constructivist developed for lecturing of Linear Program have been valid. Mean that 
book work has assessed what which ought to assess as according to interest 
formulated at syllabus. Book work validity was evaluated from validity contents and 
construct. According to criterion result of assessment by expert it is obtained that 
book work based on constructivist is very valid. 

Result of validation of book work based on constructivist at the table as follows: 

 
Aspect 

Score  
Means 0 1 2 3 4 

1 2 3 4 5 6 7 
Formula of competence 
indicators 

   1 2 3,67 

Requirements in competent 
indicators 

   2 1 3,33 

Ability covered in 
competence indicators 

   2 1 3,33 

1 2 3 4 5 6 7 
Numbers of indicators 
related to time 

   2 1 3,33 

Instruments characteristics    2 1 3,33 
Ability to Motivate    2 1 3,33 
Usages for students    1 2 3,67 
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Theory used    1 2 3,67 
Testing Materials used    2 1 3,33 
Divergent answers are 
available 

2 1    0,33 

Variety of testing materials    3  3 
The test Materials support 
the students to think 

    
2 

 
1 

 
3,33 

Matter Summary as early 
knowledge 

   1 2 3,67 

Can give learning self 
experience to students 

   1 2 3,67 

Guided exercises to help 
students construct his/her 
knowledge 

   1 2 3,67 

Assignments can motivate 
thinking creativity 

   2 1 3,33 

Give opportunity for 
students to construct his/her 
own knowledge 

    
1 

 
2 

 
3,67 

To arise Interaction    1 2 3,67 
Objectives and Matter     3 4 
Material and testing     1 2 3,67 
Sentences    2 1 3,33 
Level of difficulty    3  3 
Packing     2 1 3,33 
Cover    2 1 3,33 
Possibility to modify    1 2 3,67 
Average of all components 3,35 

Tables 2. Result Of Validation Based Constructivist 
Score average result of validation of book work based on constructivist by validator is 
3,35. According to criterion result of assessment by expert it is obtained that book 
work based on constructivist is very valid. 

 
Practicalities of Constructivism-Based Workbook 
Results of experiments performed on half of 6th grade students P2SDM Department 
of Mathematics Education FTK Suska UIN Riau showed that practical workbook-
based constructivism. This workbook is definitely the way to fill it, interesting and 
useful for students. The time required to fill the student workbook insufficient. Based 
on interviews with students show that students understand the charging workbook 
and also help them in understanding the lecture material. According to student 
questions that exist in the workbook varies, there is an easy matter and there is 
difficult. As a result, not all questions can be resolved. Time required to charge 
different workbook and depending on the period learning conditions. Constraints 
faced by faculty and students can be addressed through the use of other learning 
strategies that do not require a long time 
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Effectiveness Workbook Based Constructivism 
Constructivism based workbook for Linear Program that was created, tested with the 
type of cooperative learning strategies Think Pair Share. Based on the obtained 
activity data and student motivation. Total score on the answers the students' 
learning motivation questionnaire was 2282. According to the interpretation of the 
criteria table student motivation score is obtained that the level of student 
motivation to learn after attending lectures with workbook-based constructivism 
including very high category. 
 
Student Activity 
To determine the effectiveness of constructivism workbook based on student 
activities, observations made during the course Linear Program. Paul B. Diedrich in 
Sardiman (2007) suggested 8 kinds of activities that can occur in the study, namely: 
Visual activities, oral activities, Listening activities, Writing activities, Drawing 
activities, motor activities, activities Mental, Emotional activities, (p.101). Based on 
observation of student activity during the lectures indicates that the workbook based 
constructivism can bring positive activities of students and reduce the appearance of 
negative activity of students. 

Positive activities that appear are filled with a complete workbook, asking, answering 
friends questions, express opinions, compare answers with the answers themselves 
friends, and students to discuss with their partner. Activity most often and very 
successfully implemented in the classroom is to compare their own answers with the 
answers friends. In this activity each student to match their work. In addition, activity 
was also very successful students discuss with their partner. This opportunity is 
exploited to discuss student issues that can not be resolved. Especially for students 
with low ability, they need an explanation about the completion of a highly capable 
partner. Negative activity is an activity that can be reduced ponder and chat. Activity 
seldom ponder students appearing in class. Because students are always busy with 
completing the workbook, ask her partner and listen to explanations from the group 
perform. If there are still doubts about the explanation of the group renderer, 
students can be asked to the group. While the activity of chatting students tend to 
arise when the group in charge of showing the results of their discussions was 
writing answers on the board. Students who chatted always the same people at each 
meeting. Students are low-ability students. 
 
Student Learning Motivation 
To determine the effectiveness of a workbook based on the constructivism learning 
motivation of students, they were asked to complete a questionnaire motivation to 
learn. Keller (1983) describes four categories of conditions that must be considered 
motivational lecturer in the business of making lectures interesting, meaningful and 
challenging for students, namely: (1) interest (interest), (2) relevance (relevance), (3) 
expectations (expectancy ), and (4) satisfaction (satisfaction) (p.389). Questionnaire 
was completed at the end of the semester. 
 The following description of the motivation of the students after the use of 
constructivism-based workbook for Linear Program: (1) The interest in studying and 
filling workbooks, student interest is less visible to the activities ask / answer 
questions and give advice when the discussion group. It also appears when the 
lecture took place. Only some people are always asking, answering questions and 
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giving advice. Almost all of the students said that they are eager to learn because of 
the problems given existing solution step. For smart students, with an answer key for 
the exercises to make them challenging to do. (2) Relevance workbook with lecture 
material, according to students, the problems that exist in the workbook always 
match those given in the theory class. Workbook is also in accordance with the needs 
and abilities of students, so it is rarely a matter of working on the book difficult to 
understand. (3) Expectations of students after filling the workbook, the general 
expectations of students filling the workbook is to obtain a good value. To achieve 
such good value they earnestly and concentration in learning. By filling out the 
workbook, they increasingly understand the lecture material. Because students 
understand the lecture material, they are able to make conclusions after filling the 
workbook, (4) Satisfaction, a person will be motivated if the work is done 
successfully. So also with the students, he was satisfied and more motivated if his 
book was completed. Good behavior of students whose motivation was that he was 
always present at all meetings and rarely idle when the lecture took place. In 
addition, student satisfaction after filling the workbook looks at whether or not 
understand the lecture material 
 
CONCLUSION 

Workbook based linear program generated constructivism valid, practical 
keterpakaiannya, as well as effectiveness. RPP is used, interview guides, 
questionnaires and observation sheets motivation Uncategorized valid student 
activities, to the effectiveness of the activity observed workbook and student 
motivation. The result is a workbook-based constructivism for Linear Programs have 
not been able to activate the students, especially those with low-ability. While the 
motivation of students after the lecture with constructivism based workbook for 
Linear Program is very high.  
 
Finding 
Results of the assessment workbook based validator highest percentage of every 
aspect stated as follows: The purpose of the lecture is formulated in a very clear 
indicator of competence visible, Rational constructivism is based workbook for the 
benefit of students. The contents of the workbook is used in accordance with the 
theory, characteristics of constructivism-based workbook is a summary of the 
material can be used as the initial knowledge. Workbook can provide their own 
learning experience for students. Guided exercises to help students construct 
knowledge. Workbook provides an opportunity for students to construct their own 
knowledge and can bring better interaction between students and lecturers and 
students with students. Conformity between objectives seem to matter, the use of 
language in the workbook shown in a simple and clear sentences. Physical form 
workbook very interesting in terms of packaging and cover, constructivist-based 
workbook gives a possibility to be modified. In practice, time available for students to 
work on the workbook is still lacking, they are advised to be done at home before. 
According to the validator, the problems that exist in the workbook is feasible for 
students of Mathematics Education FTK Suska UIN Riau. However, at the time of trial, 
there is still a problem that can not be done students, it is also a result of a lack of 
time constraints. constructivism which researchers tested design. At the time of 
observation so that student activities, the observer can not be recorded in detail the 
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names of students who asked, express opinions and chat. So that data on the number 
of students groups, moderate and low activity above can not dikuantitatifkan. 
Workbook based constructivism not necessarily correspond with other universities 
as research students' ability to design it based Mathematics Education FTK Suska UIN 
Riau. RPP is a design researcher for 2 x 100 minutes or 2 times face to face, so the use 
of the overall strategy is not implemented 
Suggestion 
Workbook Constructivism-Based Linear Program can be developed further by using 
the application of a variety of active learning strategies varied, in the classroom. In 
addition, the use of the workbook should have begun learned at home by students in 
order to save more time lecturing. Because the tests carried out only in limited trials 
in one class, then pegujicobaan can be developed at various university classes or 
different characteristics. 
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