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Abstract—This article discussed the development of 

mathematics learning tools related to the ability of the students 

to solve the problem in mathematics. The study focused on the 

phase of one to one evaluation. In this phase, we interviewed 

one mathematics teacher and three students which divided into 

low, medium and high mathematics ability. The result of 

interview showed that our developed learning tools were easy 

to study and it can be used to teach the students. On the other 

hand, there should be an additional explanation to student 

worksheet because the students with low and medium ability 

still need advices to solve the mathematics problem. Overall, 

our developed student worksheet was able to increase the 

ability of student to solve any given mathematics problem. 

Keywords—Lesson plan, student worksheet, professional 

competency, information and communication engineering, 

trigonometry 

I. INTRODUCTION 

Vocational High Schools are educational institutions 

that have a mandate to prepare students to have knowledge 

and skills so that they are able to work according to their 

vocational professions. This was stated in Law No. 20, 

Article 15 of 2003 and Minister of RI Regulation No. 17 

Article 76 of 2010. Subsequently in Presidential Instruction 

No. 9 of 2016 stated that it is necessary to revitalize 

vocational secondary schools in order to improve the quality 

and competitiveness of the nation. For this reason, changes 

in curriculum designs are integrated into character values, 

High-Level Thinking Skills (HOTS), and 21st century skills. 

This is done with the hope that graduates of vocational 

schools will be independent and professional. 

A person's independence can be seen from his ability 

to complete tasks without being dependent on others. An 

independent person must have competence. Competence is 

interpreted as mastery of a task, skill, attitude and 

appreciation that must be possessed and become part of a 

person, so that he can perform cognitive, affective and 

psychomotor behaviors as well as possible [4]. While the 

Profession Word in the Big Indonesian Dictionary is defined 

as a field of work based on certain skills education (skills, 

vocational, etc.). Based on this, teachers who teach in 

vocational schools should provide subject matter to refer to 

the competencies that vocational school students must have 

in carrying out their profession later. 

In fact, many vocational school students are less fond 

of mathematics, they think mathematics is a difficult and 

less useful lesson in their fields of expertise [1]. Based on 

the research that has been done, this condition occurs 

because most mathematics teachers in vocational schools 

provide mathematics material in the same way for all skill 

programs in vocational schools [1], [2]. This resulted in the 

mathematics material being taught to be less attractive to 

vocational students, because they did not see the usefulness 

of the material for their expertise. Conditions like this still 

occur to date, this is known based on interviews with 

vocational school mathematics teachers (September 2017) 

that the mathematics material provided is guided by the 

mathematics material contained in general high school 

mathematics books. The teaching materials that they use so 

far mostly refer to teaching materials used for public high 

schools. It may causes the students do not like mathematics 

since the purpose of general high school education is 

different from the purpose of education in vocational 

schools. The constraints experienced by most of the 

mathematics teachers who teach in vocational schools are 

the unavailability of mathematics teaching materials that 

correspond to each vocational school student expertise 

program. 

In connection with this problem, it is necessary to 

conduct research related to the development of teaching 

materials that pay attention to the competence and 

profession of vocational school students. Several studies 

related to professional competency-based teaching materials 

have been carried out by [1], [3], [5]. Armiati have 

developed a professional competency-based mathematics 

module for vocational technology school students, from the 

study concluded that problem solving skills, communication 

skills, student interest and motivation increased after 

learning to use mathematical modules that linked 

mathematics material to the student profession [1]. 

However, with the enactment of the 2013 curriculum 

learning in vocational schools no longer uses modules so 

that learning materials need to be developed in accordance 
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with the demands of the curriculum. Research conducted by 

Makhashova and Omarov states that the development of 

students' competencies is influenced by learning tools that 

are adapted to the profession in the field of student expertise 

[3], [5]. This means that learning devices that pay attention 

to the profession in the field of expertise have a positive 

impact on vocational school students. Professional 

competency-based learning devices are learning tools that 

relate subject matter to the work to be undertaken by 

students after later graduation, namely learning that links 

mathematics material taught with student professional 

problems in accordance with their field of expertise in 

vocational schools. The main characteristic of professional 

competence-based learning is that the initial problem for a 

mathematical material is always associated with problems in 

the field of student expertise. Furthermore, the problem is 

directed towards solving it using mathematical concepts. To 

understand mathematics conceptually, students are also 

given exercises in the form of questions that do not contain 

the problem of expertise, this is done so that students are 

still able to solve mathematical problems in terms of 

theoretical. In the final section students are again given 

problems related to the field of expertise and mathematical 

calculation problems [2]. This article discussed the phase 

one on one of the research on the development of 

professional competency-based mathematics learning tools 

for vocational school students in information and 

communication engineering expertise. The problem that will 

be answered is how the responses of the vocational school 

mathematics teacher and students in the field of information 

and communication engineering expertise to the 

professional learning competency-based mathematics 

learning devices. 

II. METHODS 

The method that used in this study was develoment research 

[6]. The development research consist of 3 stages; 

preliminary, prototype, and assessment. In the preliminary 

stage, we analyzed the contex and the needs. In the 

prototype stage, we developed the product resulted from 

preliminary study. Prototype production included the 

activity of designing, developing and formative evaluation. 

The evaluation stage is an assessment phase to the resulted 

prototype by using practicality and effectivity tests. In this 

stage, semi sumative was also applied. Formative evaluation 

included self evaluation, expert reviews, one to one 

evaluation, small group evaluation and field test. One to one 

evaluation is applied to a mathematics teacher, a computer 

teacher and three students. The students were divided into 

low, medium and high mathematics ability. The instruments 

were observation sheet, questionnare and interview 

guideline. The summary of the stages is provided in Fig. 1. 

 

Fig. 1. The stages to develop the learning tools [6] 

One to one evaluation was done by giving the instrument 

of lesson plan and student worksheet to the two teachers; a 

mathematics and a computer teachers. We asked the 

mathematics and productive lesson teacher for the 

correlation of material in the learning tools and in the 

curriculum, the easiness of understanding of teacher in 

delivering the lesson. To the students, we provide worksheet 

to know the problems and to know their opinions about the 

problems. 

III. RESULT AND DISCUSSION 

One-on-one evaluation phase is carried out after the 

device is declared feasible to be used by experts at the 

expert review stage. The following section presents the 

results of the evaluation of the device from mathematics 

teachers, productive subject teachers and vocational school 

students for eight meetings 

 

1. The evaluation to mathematics teacher 

In this evaluation activity the mathematics teacher was 

given a learning design and student worksheets for eight 

meetings. Based on the results of the teacher's analysis of 

learning design that has been made, it needs improvement in 

the preliminary stage. The following is an excerpt for the 

introduction activities in the learning design. 

TABLE I. AN EXCERPT FOR THE INTRODUCTION ACTIVITIES IN THE 

LEARNING DESIGN.  

 
 

In the introductory section the teacher suggests that 

each meeting at points 4, 5 and 6 should be made clear. 

Point 4 makes a form of apperception that will be given to 

students. Point 5 gives a review of the material that has been 

learned related to the material to be taught. Point 6 write 

down the form of motivation that will be given. In the core 

and closing activities in the learning design according to the 

mathematics teacher is good and easy to understand. 

Likewise for the student worksheets according to the 

mathematics teacher the problems presented are in 

accordance with the mathematics material and will greatly 

assist students of information and communication 

technology expertise programs in understanding 

mathematics. 

In the introductory section the teacher suggests that each 

meeting at points 4, 5 and 6 should be made clear. Point 4 

makes a form of apperception that will be given to students. 

Point 5 gives a review of the material that has been learned 
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related to the material to be taught. Point 6 write down the 

form of motivation that will be given. In the core and 

closing activities in the learning design according to the 

mathematics teacher is good and easy to understand. 

Likewise for the student worksheets according to the 

mathematics teacher the problems presented are in 

accordance with the mathematics material and will greatly 

assist students of information and communication 

technology expertise programs in understanding 

mathematics. 

2. The evaluation to the productive lesson teacher 

The designed learning plans and student worksheets 

are given to a teacher who teaches computer subjects. 

Through this teacher it is expected to obtain input on the 

suitability of the problem chosen with the student's area of 

expertise. Related to the problems given in the learning 

design according to the teacher in question, it is in 

accordance with the field of expertise of network 

engineering and communication students. Based on the 

analysis of the learning design, the teacher advises on the 

core activities that the problems contained in the student 

worksheets are also written in the learning design.  

 

TABLE II. AN EXAMPLE DISPLAY IN THE LEARNING DESIGN. 

 
 

In addition the teacher suggested that for homework should 

also include questions related to the area of expertise of 

students. 

 

 
Fig. 2. Homework should also include questions related to the area of 

expertise of students  

 

Based on suggestions from productive teachers on the 

next prototype 3, improvements were made, namely by 

writing down the problems contained in the student 

worksheets and adding questions related to the area of 

expertise in homework. 

3. The evaluation to student 

At this stage the device tested is the student worksheet. 

Worksheets tested were 8 meetings. At this stage each 

student is given a worksheet and told to work on the 

commands in the worksheet. The following is given the 

following excerpts in the student worksheet. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 An excerpts in the student worksheet. 

 

At the first meeting of high-ability students (T) and 

low-ability students (R) immediately read and write 

according to the existing commands, but students with 

moderate ability (S) after 10 minutes did nothing. The 

following is a snippet of commands in the student worksheet 

for meeting 1. 
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Fig. 3 A snippet of commands in the student worksheet for meeting 1. 

 

Student S do not understand the commands in the 

problem given on the worksheet, after being directed 

verbally, this student starts writing the commands on the 

worksheet. Based on the results of the analysis for each 

student's worksheets that have been done in the one-to-one 

phase of the work sequence given in the worksheet rather 

confuses students. Students find it easier to understand 

commands in worksheets if they are first told to describe the 

triangle form of the problem. After describing the triangle 

shape students can answer questions 1-3. So in prototype 3 

for several worksheets the order of 4 is made into the first 

order. 

Of the six trials it was noted that S students always 

needed help in each worksheet. This is interesting, because 

based on information from the mathematics teacher, they are 

classified as a medium group but they were slow. To find 

out about this, researchers conducted an assessment of 

student learning outcomes for productive subjects. On the 

other hand, students R have a better value than students S. 

Based on this, it is estimated that student R is easier to 

understand the problem provided in the device that has been 

designed because the problem is related to productive 

problems that are tailored to the area of expertise. For 

example, in the problem contained in the interview with S 

students, the presentation of the problem is related to the 

body's position when operating the computer. This problem 

can be solved without the help of student R who has a better 

value for the subject matter of expertise, while student S 

who has less value for his subject matter needs help to 

answer it. This information indicates that a mathematical 

learning device that links math problems with the skills of 

vocational school students can help students understand 

mathematics more meaningfully and more easily. 

Based on observations during the one-on-one phase of 
the implementation, it was noted that the students were 
studying the worksheets given. This indicates that devices 
that link mathematical problems with professional problems 
make students interested in learning mathematics. From the 
problems presented, students are always guided to do 
activities that trigger the development of their problem 
solving abilities. In this activity, students' problem solving 
abilities have also increased, because to be able to solve the 
problems given students must be able to understand the 
problem, plan solutions, and implement the plans that have 
been made, examine the results and make conclusions. These 
steps are indicators of problem solving. Through observation 
in phase one-on-one, it is known that the presentation of 
problems associated with the area of expertise helps students 
understand the problem and make plans where these 
conditions can train problem-solving skills. Working on the 
worksheet, after reading the problem, students can follow the 
directions given in the worksheet, starting from writing down 
the information, describing the situation from problems into 
mathematics, and solving problems using mathematical 
knowledge. But in describing the triangle students are 
accustomed to using ABC letters, so that if given a picture of 
a triangle with another name for example PQR students have 
difficulty in using formulas. Addressing this problem in a 
device developed by naming triangles is done using various 
letters.  

IV. CONCLUSIONS 

Based on the analysis of activities in phase one on one it 

can be concluded that the learning tools that have been 

designed help students in understanding mathematical 

material. In general, teachers and students can understand 

the mathematics material provided through learning plans 

and student worksheets. The problems given attract and 

motivate students in solving problems. The activities 

provided in the worksheet help students in developing 

problem solving skills, showing mathematical benefits for 

the field of expertise. 
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