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Abstract –Collaboration skill as one of 21st century 

skills is needed by the students to support their social 
life. So it feels necessary to build worksheet that 
enables the student to understand physics concept 
more easily and to develop their collaboration skill. 
This research aims to develop outdoor learning 
worksheet that is feasible and able to achieve student’s 
collaboration skill. The product was developed based 
on outdoor learning model on momentum impulse 
subject. The worksheet consists of discussion and 
experiment sections that developed by R&D method.  
It got a remarkable score of 80.25 in evaluation process 
from the expert and stated feasible. The trial 
experiment to test the worksheet was held in SMA N 1 
Sleman, Yogyakarta. Fifty students from two classes 
participated as a sample. The aspects of the 
collaboration skills that are being measured are 
productivity, responsible, flexibility and compromise. 
The collaboration skill assessment was done by 
observation method when the students work in small 
group. From the observation we got collaboration skill 
of class A as 3.44 and class B as 3.67. Both of these 
values are categorized as very good in a four scale. 
Based on that we can conclude that outdoor learning 
worksheet could achieve collaboration skill.   
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1. Introduction 
 

 One of the leading factors that contribute to the 
success of a country is education. Education is 
needed to develop its citizen to have skills, attitude, 
and knowledge that are essesntial to live in the 
society. In the 21 century science and technology 
have developed very fast. In order to survive in this 
society, students need to have appropriate education 
that leads them to have 21st century skills. These 
skills consist of good communication, ability to 
collaborate with others, think critically to solve 
problems, creativity and innovation [1], [2], [3]. 21st 
century skills have been integrated in 2013 
curriculum in Indonesia. By doing so, hopefully the 
learning process will be more contextual and 
beneficial for the students.  There were several 
improvements in the revision version of 2013 
curriculum. It consisted of 1) student centre learning 
process enhancement;  2) interactive learning process 
(teacher – student – society - nature, source/other 
media); 3) enhancement learning process as network 
( students able to learn from anyone or anywhere 
through internet);  4)  experimental learning process 
enhancement that optimize scientific method; 5) 
enhancement learning process by individual or group 
(collaborated);  6)  multimedia learning process 
enhancement;  7) enhancement of learning process 
that developed each of student’s potency;  8)  
enhancement of plural science learning process;  dan  
9) critical learning enhancement [4]. 

  Other than the cognitive skills, the affective skills 
of the students also need to be exercised and 
developed in the learning process. Students’ social 
skills are hardly developed in the learning process 
because of the lack of interaction among them. One 
of the social skills that is important for the students 
to have is collaboration. By having collaboration 
skills, they will develope attitude such as work 
productivity, responsibility, flexibility, compromise, 
respect others, and give contribution [5], [6].  
Collaboration skill is important in any environment 
such as in class, corporate, society, and even in 
family environment. Collaboration skill could be 
enhanced through group investigation learning 
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processes such as collaborative learning [7], [8], 
cooperative learning, project based learning [9], and 
outdoor learning [10]. It’s believed that the outdoors 
could provide opportunities for (a) enhancing 
student’s play and learning (b) promoting health, 
well-being, and courage, and (c) affecting children’s 
views, knowledge, and actions towards sustainability 
[11].  

 Outdoor learning could be merged with other 
learning models such as fieldwork, project, inquiry, 
experiential learning, etc. The experiment as 
experiential learning is one of the learning methods 
that can give students real experience in science. 
Experiment could effectively train student’s 
cognitive skill by combining it with other learning 
model [12]. So that experiment activities could run 
optimally in the learning process, it requires 
worksheet that can be used as a guideline in carrying 
out the experiments. In the learning process, the 
worksheet is intended as a source learning or 
teaching material. Creating worksheet has several 
goal as follows: activating students in the learning 
process, helping students find / manage acquisition, 
and help students in developing process skills [13]. 
Student’s involvement in experiment will lead them 
to understand the learning materials more easily [14]. 

  During observation time in school, SMA N 1 
Sleman, it was found that the students have lack of 
social interaction among each others. During 
presentation session some students show attitude that 
lack of respect and group responsibility. Teachers are 
unable to make the learning process more 
experiential because of the lack of time. They tend to 
teach the students how to use the formula effectively 
and finish all subject materials. This attitude 
sometimes makes students lack of conceptual 
understanding that leads them to have difficulty in 
solving problems that require analysis [15]. Lack of 
student involvement in the learning process leads to 
the difficulty in the development of their skills. 
Social skills are as important as cognitive skills, 
that’s why it feels needed to find solution for this 
problem. Student’s interaction needs to be increased 
in order to develop collaboration. By leading group 
investigation in the experiment, students will 
communicate, interact, and learn to do work 
management together. In regards of that, outdoor 
learning worksheet was developed in order the 
experiment could be held effectively and enjoyably.  
 
 
 
 
 
 
 
 

2. Literature review 
 
  Worksheet is pages of sheets that consist of some 

activity that is needed to be done by the students 
[12]. It is usually presented as procedural that consist 
of several steps or procedure to solve problems given. 
It will exercise student’s cognitive skills and develop 
all the learning aspects in form of procedural 
experiment or demonstration. Activities in the 
worksheet should able to maximise student’s 
understanding in order to build base skill appropriate 
to learning achievement indicator.  

  Worksheet as a learning tool is able to improve 
experiment activity and could function as assessment 
instrument, otherwise it also can be used as a guide 
for students to understand and reason a problem [16]. 
Worksheet make teacher could teach easier and 
effectively, also the students would learn to work 
independently and make a report. In preparing 
students' worksheets, the teacher must be careful and 
have adequate knowledge and skills, because a 
worksheet must meet at least the criteria relating to 
the achievement / failure of a KD controlled by 
students. The steps for preparing LKPD are 
explained in the Ministry of National Education that 
consist of curriculum analyze, mapping of worksheet 
neediness, deciding students’ worksheet title, and 
Worksheet writing [17].  

  P21 defined collaboration skill as an ability to 
work together effectively, be responsible, and 
flexible with different people in the group for joint 
goal achievement. By having collaboration skills, 
they will be able to interact and have life style where 
they are able to be responsible for their act, and 
respect the skill and others contribution [5]. The 
collaboration skill is important to be developed in 
order for the students could work together despite 
there is difference in the group [9]. Based on 
Indonesian dictionary, collaboration is defined as 
teamwork with others effectively appropriate to their 
ability and responsibility. Montiel-Overall  define 
collaboration as trusting, working relationship  
between  two  or  more  equal  participants involved  
in  shared  thinking,  shared  planning and  shared  
creation  of  integrated  instruction” [18]. 
Collaboration happens between two or more 
individuals that work together  as  partners  in order 
to make  decisions that  will lead  to  positive 
changes.  Based on those definitions, collaboration 
can be expressed as skill that must be possessed in a 
working relationship between two or more students 
who need each other in order to achieve the learning 
objectives.  
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Table 1. Collaboration skill indicators 
 

Aspect Indicator 
Working productive 
in group effectively 

Active contribute in group 
Able to work with different 
types of people 

Take responsibility 
in the group 

Show responsibility to finish 
the job 
Management in work 

Flexibility and 
compromise in 
group 

Show willingness to work 
together, accept 
recommendation, and 
conclusion together 
Respect the others 

 

In order the students can have the ability to 
collaborate, the teacher must be able to train it using 
appropriate strategies in learning activities, for 
example by conducting group investigation 
experiment during the implementation of learning. 
By working in group, students learned to interact 
with people inside and outside the school, became 
more involved in their learning, and their  work  was  
more  creative [19]. Learning with collaboration 
proved to help students get better achievement for 
developing psychological and social relationships, 
increasing self-esteem, and improving problem-
finding skills [20], [21]. Students can be said to have 
collaboration skill, if they fulfil 3 components of 
collaborative ability, namely: a) demonstrate the 
ability to work effectively and respect team diversity;  
b) demonstrate flexibility and willingness to accept 
the opinions of others in achieving common goals; c) 
carrying out shared responsibility in collaborative 
work and respecting the contribution of each team 
member. Based on these three components, 
collaboration indicators are developed as shown in 
Table 1.  

   Outdoor learning is a  student centered learning 
model whose activities are being held outside 
classroom. It is a ways for students to connect 
directly with nature to gain experience that 
contributes to the students development [22], [23]. 
Outdoor learning has characteristics as follow: 

 

a. learning is done outside the class, but some 
aspects can be done in the class such as an 
explanation of basic concepts and material 
preparation; 

b. emphasis on the process of learning and 
experimental learning, namely action learning, 
learning by doing, learning through 
experience, and learning through discovery 
and exploration. One of the principles of 
learning experience where students are 
actively involved in the learning process, such 
as asking, investigating, experimenting, 
curiosity, solving problems, being responsible. 

This will build creativity and understanding. 
Students engage intellectually, interpersonally, 
emotionally, socially; 

c. involves a good sense of senses, touch, smell, 
hearing, taste and intuition and involves three 
aspects of cognitive, affective, and motoric 
learning; 

d. emphasis on the relationship between human 
resources and natural resources [24] 
 

  It’s believed that the outdoors could provide 
opportunities for (a) enhancing student’s play and 
learning, (b) promoting health, well-being, and 
courage, and (c) affecting children’ s views, 
knowledge, and actions towards sustainability [25], 
[26], [27]. Through outdoor learning, participants can 
develop skills, build social and interpersonal skills, 
develop connections to nature, and carry out risk 
management [28]. Learning outside could give 
participants the opportunity to develop their attitudes, 
knowledge and skills. Through outdoor learning, 
students can learn directly and gain real experience 
[29]. This will make students' memories of concepts 
learned through experience for longer in memory 
[30]. In this study were used the results of the 
development of outdoor learning model syntax 
consisting of division into groups, led out of 
classrooms, essential questions, work in small 
groups, presentation, and evaluation [29]. To create 
an interactive learning process and increase student 
activity, innovation in physics learning is practicable 
based on practicum models on impulse momentum 
material. 
 
3. Method 

 

 The Worksheet was developed using research and 
development method by Borg & Gall. The steps 
consists of collecting information, preliminary 
research (interview and observation), product 
development, evaluation from the experts, revision, 
and experiment in school. 

The development of the Worksheet follows the 
steps from the Ministry of National Education that 
consists of: 

 

a.   Curriculum analysis   
Analysis process must focus on main subject, 

students learning experience, and students learning 
competency.  

b.   Mapping of worksheet neediness  
Neediness mapping was made to know all the 

neediness in working the worksheet and its 
numbering.  

c.   Deciding students’ worksheet title 
Worksheet title has to be appropriate with base 

competency and subject matter.  
d.   Worksheet writing  
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The steps to write students’ worksheet consists of: 
(1) formulated based indicator, (2) deciding 
assessment instruments, (3)  build subject matter 
from all sources available,  (4)  pay attention to 
worksheet structure that consist of title, procedural 
learning, achievement competency, supporting 
information, assignment, and assessment. [19] 

 The experiment was held in SMA N 1 Sleman 
Yogyakarta. The samples were two classes in first 
grade. Collaboration skill assessment was done by 
observation method during the learning process when 
the students use the worksheet. All collected data 
were analyzed using Alpha Cronbach in software 
SPSS 21 and presented in scale four. 

 
Table 2. Grading in four scale 
 

Score Range Categori 
X > 3.25 Very good 
2.5 < X < 3.25 Good 
1.75 < X < 2.50 Enough 
1.00 < X < 1.75 Bad  

 
 

4. Results  
 

4.1.  Product 
 

The first step was collecting information from 
study literature and analyze the curriculum on 
momentum and impulse. The Worksheet needs to be 
suitable and able to be used, so interview and 
observation in school was done. Then, the Worksheet 
was developed by outdoor learning model to increase 
collaboration skills. The product of this research is 
outdoor learning worksheet on momentum impulse. 
The Worksheet was developed based on outdoor 
learning syntax especially in essential question and 
work in small group. The essential question is 
intended to trigger the student’s curiosity. It is about 
how different ball could bounce differently, for 
example marble could bounce higher than tennis ball. 
Work in small group consists of experiment and 
discussion. The experiment was to determine 
restitution coefficient of some balls by bouncing  
them on the floor. The students measured the height 
before and after the ball bounced. Working in small 
groups involve the students to communicated and 
work together to solve the problem in the Worksheet. 

 
 
 

 
Figure 1. Worksheet validity 

 
4.2.  Worksheet feasibility  

 
   The Worksheet was reviewed by the expert in 

term of contents, design activities, presentation, and 
language. It got score 85 in terms of contents, 83 in 
terms of design activities, 70 in terms of presentation, 
83 in terms of language. Overall this Worksheet has 
good score and ability to be implemented. There 
were comments about its presentation, so the revision 
is made to improve its presentation to be more 
attractive. 

 
 

Figure 2. Worksheet presentation before and after 
improvement 

 
4.3.   Trial experiment 

  
    This worksheet is intended to increase 

collaboration skills, so the reliability of collaboration 
assessment was analyzed by Alpha Cronbach in 
SPSS. The score is 0.757 for six items that were 
tested. The alpha value is more than  0.7, so it is 
concluded that the reliability of the collaboration 
assessment is acceptable. 

 

 
Figure 3. Reliability test 
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The experiment was conducted in two classes and 
assessed by observation method. The collaboration 
skills of the students are presented as follows: 

 
Table 2. Student’s achievement in every indicator 
 

No Indicator Class A Class B 
1. Active contribution in group 3,43 3,75 
2. Able to work with different 

types of people 3,38 3,62 

3. Show responsibility to finish 
the job 3,43 3,79 

4. Management in work 3,33 3,58 
5. Show willingness to work 

together, accept 
recommendation, and 
conclusion together 

3,52 3,72 

6. Respect the others 3,52 3,59 
 Average 3,44 3,67 
 

 
 

Figure 4. Collaboration skill students Class A & B 
 

5. Discussion  
 

   From the results above, the average value of 
collaboration skills of class A is 3.44, and class B is 
3.67. Both of them are categorized as very good. The 
value on each item can be seen in the table. The 
lowest score is management item. It shows that 
several groups lack in management skills, there are 
no job dividing among member and no time 
management. Therefore, further treatment is needed 
in order the student could learn work management 
effectively.  

 
 
 
 
 
 
 
 
 
 
 

Students social interaction shown in item 5 and 6. 
The scores are more than 3.5 that could be consider 
very high for both of them.  It has meaning that every 
member shows willingness to contribute, work 
together, and have tolerance among them.  

From those values we can conclude that outdoor 
learning worksheet has impact on collaboration skills 
of the student. Both of the experiments were done in 
the afternoon. Based on students’ and teachers’ 
responses, they felt more enjoy during learning 
process. So it can be said that outdoor learning 
worksheet able to resolve students’ boredom, 
increase learning motivation, and have impact in 
increasing student activity and collaboration skill. 

These results are in line with some of previous 
researches. It indicated that dividing students in small 
group that has different abilities among member able 
to trigger students to collaborate, communicate, and 
be responsible [31], [32], [33]. Every member has 
responsibility to do their job, but they also need to 
help their friends so everybody is able to finish the 
work and got understanding in the learning process. 
Collaboration skills could also be enhanced by 
structure activity in the form of experiment and 
observation [34]. In this Worksheet, collaboration 
skills were improved through phase discussion and 
experiment. At first, the students were given essential 
question. It will trigger the students’ curiosity and 
help to build their awareness about physics in daily 
life. They need to discuss the problems in group and 
find the solution together. In the next phase, working 
in small group, the students need to do experiment 
about the bouncing ball and solve the problem that 
follows it. In this phase they will learn to do some 
work management, how to divide job between 
members and do the work efficiently. Group activity 
requires its members to contribute, and each member 
needs to communicate with each other. This process 
will increase their engagement in learning process that 
leads to developing their collaboration skills. 

 
6. Conclusion 

 

     Based on lecturer review, it is concluded that 
outdoor learning worksheet is feasible and has good 
remark. Through trial experiment, it is concluded that 
the learning process using outdoor learning worksheet 
could increase student involvement and engagement 
that leads to achieving their collaboration skills. 
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