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Abstract -Schools provide opportunities for teachers to devep student worksheet in accordance with the mandatef the 2013
curriculum. based on the analysis, schools are dtiising student worksheet circulating in the market and student worksheet developed
by teachers only on certain materials only. In addion, on ecosystem materials and environmental chages it is known that the
competence of learners is still under kkm. To addres this problem then developed student worksheet bad PBL equipped with
crossword puzzles. Crossword puzzles are added ttudent worksheet so that learners can refine the ewept of the material that has
been learned and increase the motivation of learnsrin learning.

This development research uses a Plomp model consigt of 3 stages, i.e. 1) initial investigation stag 2) development or prototype
development stage, and 3) assessment. At the initimvestigative stage, observations and intervieware conducted to determine
problems in learning. At the development stage orptotype development is done on the development sfudent worksheet, after that
done by experts. Student Worksheet practice data isollected by filling in a questionnaire of practiality by teachers and students.
While the effectiveness data is derived from the copetence of student learning outcomes.

The results showed that student worksheetabed on PBL equipped crossword puzzles obtained vemalid category with value
86,25%. The category of practicality with teacher reponse is very practical with a score of 86% and hpracticality of the practical
response of learners is very practical with a valuef 85%. Based on the cognitive competence of leans divided into experimental class
and control with the achievement of the final tesis 83.7: 73,2. Both data are stated to be normal stribution, homogeneous and it is
stated that the hypothesis is accepted. Student waheet based on PBL equipped with crossword puzzldgs also been effective in
terms of affective competence and highly effectiven psychomotor competence. Based on these resuitgan be concluded that student
worksheet based PBL equipped crossword puzzles onosystem materials and environmental changes for da X SMA N 5 Bukittinggi
can be declared valid, practical and effective.
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I. INTRODUCTION Based on interviews with teachers’ researcherdobio
class X SMA N 5 Bukittinggi at the date of 26 Nowusen
2016 found that the school has implemented theotlum

in 2013 since the first semester of the school 6416/2017
only class X only. However, the application has hetn
implemented optimally, it is seen as a learningcpss in the
observation of researchers at the date of 26 Noger2016
that at the time given the job on Activity Sheeticgints not
seen the process of referring to the scientificrapgh even

Curriculum 2013 mandates the essence of scientific
approach to learning that aims to steer studentdetelop
the ability to think naturally. Based PermendikiNiol. 54 of
2013, the 2013 curriculum encourages learning nsottedt
support three scientific approach is a moeeiblem Based
Learning (PBL), Project Based Learning (PPA), and
Learning InventionDiscovery Learning.
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some learners still copy answers your friends dsd jast a
few learners who are actively involved in learning.

The results of the interview also revealed that the
curriculum changes affeaspecially the teaching materials
used in schools. SBC replaced textbooks used tektbto
mold the curriculum of 2013. In addition, teachalso use
student worksheet at each meeting. in this studeritsheet
directing school and provide an opportunity forcteers to
create or design a separate activity sheet whiokci the
students into scientific approach so that objestibelogy
curriculum in 2013 on learning achieved.

Teachers student worksheet made aware that there ar
some disadvantages such as, student worksheet omdyle
contain task sheets just do not have steps owitgins to
learn. Additionally, student worksheet made by heas not
showing or leads learners to real problems or lieiotvords
has yet to lead students in activitits observe, ask, and
gather information, associates (process information)and
communicating in accordance with the concept of a scientific
approach that is listed in the curriculum of 2013.

One of the biological material taught in class Xhs 2nd
half of ecosystems and environmental changes. Based
observations that have been made at the date @fnibesr 3,
2016 at SMAN 5 Bukittinggi known that the material
ecosystems and environmental change learners' taagni
competence is below minimum completeness criteria
(KKM). KKM given for materials ecosystems and
environmental changes is 75. It can be seen ineThbl

Table 1. The average value UH Topic Ecosystem and
Environmental Change in the academic year 2015/2016
SMAN 5 Bukittinggi

Class Average
Value
X1 66
Xz 73
X3 78
X4 68
Xs 70
Xs 65
X7 64
Xg 60
Xo 75
X10 62

According to the biology teacher Muharni S.Pd low
competence of learners

environmental changes caused by learners consitiéss
material is easy because it can be seen directbvémyday
life so it does not need to learn. Whereas in tla¢ten a lot
of material and concepts that should not be ignosedthat
learners more incomplete if faced with the problemare
critical. This perception led to a way of critighlinking of
students is less than optimal and less active éearim the
learning activities. Therefore, strategies are edesio that
learners are able to solve the problem by changire
mindset becomes active, critical, logical and difien
attitude in learning biology.

Biological material alteration of ecosystems ana th
environment is closely related to real life so tthas matter
can be raised from the problems that can be studed
concept of scientific approach as mandated curriou2013
was based learning problem &roblem Based Learning
(PBL). Model PBL can be used on materials ecosystand
environmental changes because it is a learning hibdé
gave rise to problems in early learning so thatlesis are
required to further develop the skills of critidhinking in
solving problems effectively and the expected
implementation of the model PBL can overcome the
difficulties learners in solving problems assodiateith the
content that can then be used by students whenl faih
real problems in society. Application of studentrksheet
based PBL is expected to be able to direct leartwergork
on the problems based on real or contextual isthegsare
found in everyday life, especially in the matteregbsystems
and environmental changes. Problems that appeardat to
build their own knowledge, learners have to thigkther
facts and references that support and develop pedee
understanding of the given problem, so that stuglarg able
to understand the material through the knowledge tihey
find themselves.

Besides the advantages of PBL models, the shortgmmi
of this model are learners seek or mengkontruksixan
knowledge that some learners are often wrong cdncep
Therefore, it is necessary for students to be alle
understand a concept by the end of learning. Irtiadd a
questionnaire based interview guides to six learrarthe
date of March 11, 2017 at SMAN 5 Bukittinggi thaainers
have difficulty in memorizing the terms of the cept of
matter, and scientific names.

Thus, one strategy to remember or understand the
concept is by using crossword puzzles.

Based on the problems that have been describédsit

in materials ecosystems and made the development of student worksheet based PBL
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equipped with crossword puzzles on ecosystems and conducting experiments to obtain information andbpem

environmental
Bukittinggi.

change material grade X SMAN 5

II. REVIEW OF LITERATURE
2.1.Student Worksheet

Student worksheet/LKS according Trianto (2007:833 i
guide for students who are used to conduct an ipqoi
problem-solving. In the learning process, LKS useda
medium for students to explore the material beituglied.
LKS is a learning resource that can be developedhey
teacher.

According to the Ministry of Education (2008:16).KS
are sheets contain tasks that must be done byelsarAn
activity sheet is usually a manual or the stepsaimplete a
task ". LKS is sheets that contain tasks that rhestione by
learners. Worksheet learners are usually in then faf
instructions, the steps to complete the task of.

2.2.Learning Model Of Problem Based Learning (PBL)

PBL model or a problem-based learning instructional
model designed to solve the problems presentedordiog
Arends (2008: 41), PBL is an instructional moddttberves
a variety of problematic situations authentic aneaningful
to the students, which can serve as a springboard f
investigation and inquiry. PBL helps students toelep
critical thinking skills and problem solving skills

Warsono and Hariyanto (2012: 150) states thattheas
of PBL are as follows.

a. Orientation of students to theproblems,

Teacher explains the purpose of learning outlining
need for logistics (materials and equipment) rexglifor
solving the problem, motivate learners to engagarablem-
solving activities that have been learners withtdaehers, as
well as handpicked by learners.

b. Defining the problem and organize students to
learn.

Teacher's help learners define and organize thkstas
learners in learning to solve an issue, deterntieetheme,
schedules, tasks, and others.

c. Forge independent investigation and investigation
group

Teachers motivate learners to make a hypothedigcto
information, and relevant to the task of solving iroblem,

solving.
d. Develop and present the work

Teacher helps learners in planning and preparirg th
work of various tasks with friends in the group asttiers,
and then learners present the work as evidengaatflem
solving.

e. Reflection and ratings

Teacher guide learners to reflect understand teagths
and weaknesses of their report, noting in memorgrafns
or important concepts related to troubleshootimglyze and
assess the processes and outcomes of the inviestigathe
problem. Furthermore, teachers prepare for further
investigation related to the results of problenvisgj.

2.3. Student Worksheet Equipped Crossword Puzzles

Crosswords is a game language where words aregadan
and adapted to any questions or definitions aréveteld,
then matched by the amount set his boxes, and leacls
filled one letter. The words are arranged horizibyntar
vertically, so that there are letters that are pdranother
word (Davis, 2009: 2).

Crossword puzzles is a medium that is fun becausani
create learning becomes active and fun, which oanlve
all learners to think when learning takes place hwit
crosswords so that students become more enthgsiasti
participating in lessons and learners can easiig fand
understand each concept in each material beindhtailiis
is in line with research conducted by the Sarari$2@57)
that the activities of the crossword puzzle is a éuperience
for the students and they enjoy interactive leayrtimrough
recreation. Crosswords indispensable as a break tie
monotonous lectures, making learning more fun and
engaging than traditional teaching techniques.

2.4.Validation

Student worksheet as valid, if valid criteria innts of
content and construct. To determine the level otent and
construct validity were developed to do both th&éoadly
and construction content validity can be assedsedigh an
assessment by the validator to assess the suifatilieach
item instrument with which he measured the concepile
empirically done by trial student worksheet develbpThis
is in accordance with the opinion of Ministry of Ugdtion
(2008: 40) states that the components of the etrafuar
assessment of the media that have made coverbifibasif
the content, language, presentation, and desajradffti.
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I1l. METHODOLOGY

This study is a designdesign research). Products
developed using the model Plomp. The model wasldped
by Tjeerd Plomp.

3.1. Development of a prototype 1

Prototype | begins with the design incorporatingdsint
worksheet based PBL equipped crossword puzz@ssd on
the results obtained in earlier investigatiofmseliminary
research).Design student worksheet presented in accordance
with PBL syntax and compiled based on four aspects
namely, aspects of the presentation, content, Eggyand
desain of graffiti. In this first prototype pengebamgan
discussed how and what techniques are used inrilegithe
student worksheet based -PBL equipped crossworzlgriz

Student worksheet designed after completion method
formative evaluation done of its own evaluationngsthe
checklist. Evaluation itself is done to check fesin errors
that exist in student worksheet.

3.2. Prototype Development II

In this stage, expert review to see student womdishe
validity of aspects of the presentation, contergsaih of
graffiti, and language. at this stage using studesrksheet
validation sheet. Revision prototype 1l is based on
assessment and suggestions given by the expemperts.
Quality criteria to be obtained at this stage &erelevance
and consistency as expected. Expert teachers ftexpho
validate the products developed.

Feedback from the validator is used to revise stude
worksheet developed. Validation is said to be cetepivhen
the validator expressed student worksheet is \aiidi ready
to be tested.

IV. RESULT AND DISCUSSION
4.1. Result

Result obtained in stages thie preliminary the research
phase (the initial investigation phase) used as guidaimce
developing the student worksheet based -PBL eqdippe
crossword puzzles. The results of development itiesv
undertaken at this stage are as follows.

4.1.1. Prototype 1

Prototype development 1 starting from the desigd an
manufacture of products based PBL equipped crosswor
puzzles student worksheet accordance with steprR@lels.

Characteristics student worksheet compiled baseskwaral
aspects such as the following.
a. content aspect

Student worksheet based -PBL include crosswordlesizz

is tailored to KI and KD are predetermined in ttentent
standards. The components student worksheet made
reference to the component of worksheet expressed b
permendiknas year 2008 consists of the title, tiséructions

to learn or use student worksheet, competency to be
achieved, and supporting information, worksheets of
students, evaluation and assessment sheets.

b. Desain of graffiti aspects

Student worksheet based -PBL include crosswordlpsizz
created usin@/licrosoft word 2007 text and colors on student
worksheet questionnaire presented in accordance thi
needs of learners. Crossword puzzles made usingrgro
Eclips crossword.

c. Aspects of Presentation

In the aspect of the presentation made by PBL iegrn
stepsthe syntax is to orient on issues, organizing learn
activities, guided and independent investigatiorougy
develop and present work, the analysis and evaluatif
problem-solving process.

d. Aspects of Language

Student worksheet developed using the correct Eggu
rules in accordance with Enhanced Spelling (EYD).
Selection of the sentence in learning activitiesngis
communicative language, simple, unambiguous and
accordance with the level of understanding of leeswith a
clear sentence structure, making it easier fomkerarto use
and understand student worksheet based pbl equiwjibd
crossword puzzles.

in

After the design of the four aspects of evaluatiealf is
then carried out self-evaluation focused on theeeispof
completeness student worksheet based -PBL equipped
crossword puzzles. The results of self-evaluatmmél some
improvement in terms of both writing and error sewe
patterns.

4.1.2.Prototype 2

In the prototype development phase Il of the projec
done which is to see the validity of student wodethbased
PBL equipped crossword puzzles based on the assatsi
experts / specialist§expert) that includes four aspects:
presentation, construct, language and desain offitgra
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Assessment carried out by Indonesian experts, neegliarts
learning and teaching materials experts.

Student worksheet based -PBL validation results
equipped crossword puzzles developed can be sekabile
2.

Table 2. Results of the test of validity studentksbeet
based -PBL equipped crossword puzzles based on the
assessment of experts / specialists

No Components Validity .
Criteria
Assessment Value
Highly
0,
1. Content Aspect 88.5% valid
2. | Aspect Language 81.25%  Very Valid
Aspects of .
3. Pects « 84% | Very Valid
Presentation
A t Desain of .
4, | PSPECILESANOL g6 5504 | Very Valid
graffiti
Total 340%
- Very Valid
stocking of average 85% y
90
88
86
84
82
80
78 Aspek
76 Penilaian
N P D &
S
& o\\?’\\ %‘@
SUO)
%Q/

Figure 1. Aspek Penilaian

Based on Table 2 above, it is known that the itglidf
student worksheet based PBL equipped crosswordgsuizz
85 which are very valid.

4.2.Discussion

The data analysis of the validity of the assessrabagt
student worksheet based PBL equipped crosswordlgaizz
comes from the aspects of content, language, petgEN
and desain of graffiti of student worksheet devethp

Student worksheet of the content aspect is exptegsey
valid by the validator. This indicates that studemtrksheet
developed have been able to serve as a guide tininga
activities and it can be said that the validity sttident
worksheet accountable because it has been ratednby
expert. Validity in the aspect of the content pdad by the
validator caused student worksheet designed inrdanoe
with the components of completeness student wosgtshe
systematic, such as identity student worksheetruasons
for use student worksheet clear, the truth of thecept is
right, the depth of material suitable for learnéi@am high
school and presented material support in the wads
accelerate the evaluation and understanding ofeters.
Besides the material adapted to ki and kd on thecclum

in 2013 and presents a clear learning objectives.
Additionally, student worksheet has the model asdoivn
uniqueness that is equipped with crossword puzZiée
addition of crossword puzzles on student worksimeet its
own purpose as a test item that is presented irottme of
crossword puzzles so that the material that has kened
can be remembered easily because it is presentéd fiorm
of a game. it is also supported by Davis (2009in5yhich
the strategy of using a crossword puzzle more tiey
used in learning, because it has several advantagbsas to
accommodate various learning styles of studentduce
boredom in the classroom and motivating the unigod
challenging for learners so that the material ledrto be
more memorable.

The validity of the contents student worksheet glesil
to facilitate learners to understand and rementiEntaterial
concept and can increase the activity of studentearning.
According arikunto (2009: 58) a scale or measuring
instruments can be said to have high validity if th
instrument is able to run a measuring functionpmvide
results in accordance with the purpose of measutirg
measurements to be made. While tests have lowityalidll
produce data that is not relevant to the purpose of
measurement. Thus, the accuracy of the validity aof
measuring instrument depends on proper he pleases.

Judging from the aspects of language, which ispzpd
student worksheet pbl-based crossword puzzlesherwise
very valid by the validator. The validation resuttsowed
that language student worksheet already contaimgubge
that is easily understood by learners both in takvery of
information and instructions to be taken by leasnat the
presentation aspect student worksheet rated vefig, va
because it is presented and developed accorditig teyntax
of PBL.
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Validity further assessed from the aspect desain of
graffiti. Viewed from the aspect student workshéesain of
graffiti otherwise categorized as very valid ané thighest
level of validity among other aspects. The valuevadid
given validator is based on several indicators.

First, declare that student worksheet already attractive
design. Student worksheet developed designed estate
as possible usinylicrosoft Word 2007. It has a layout and
orderly layout

Secondly, the clarity of writing, wherehe font used more
than one type, the sizémt is clear and readable. The reason
the use of some types of letters are due by studerksheet
needs analysis questionnaire filled out by 6 le@nén
addition, to increase the attractiveness and aboiccdom
learners while reading.

Third, the suitability of the presentation of pictures or
display pictures that help students understandifigthe
material. This is evidenced by the pictures on estad
worksheet can be seen clearly; quote results ieclin
source image and caption in accordance with a givage.

It aims to facilitate learners in understanding theplayed
image so that the displayed image can clarify tcept of
material that must be understood by the learnesnd\lwith
the statement by Prastowo (2012: 124) says that the
presentation of the drawings is needed to suppattctarify
the content of the material, as well as clariftes description
can also add to the appeal and reduce the serisaredom
learners to learn. In addition Prastowo (2012: @®j0
revealed that the image is able to provide motivati
meaning images can be used to motivate studenisata
and keep learning. The same thing also expressexshatio
(2014: 121) that the requirements in choosing theglienis
durable, shape and color attract the attentiontudests, it
fits into the teaching and learning space.

Keempaat, additional crossword puzzles at the end of the
activity. Usually boredom learners in completinge th
questions on the activity sheet will provide chadles for
learners complete the crossword. In addition asean® of
playing and entertaining, crossword puzzles alsosato
emphasize the concept of understanding learnersr aft
learning. According silvani (2017: 96), with theossword
puzzles to make learning more fun. Methods pernaaian
form of activity filling the boxes empty and intermected,
it causes suasasana in learning to be fun, scsthdénts do
not feel compelled to learn. Moreover, it also dacrease
the activity of learners.

The fourth aspect of validation votes student woelet
based PBL equipped crossword puzzles that has been
described is a unified whole and support each otber
perfection student worksheet equipped pbl-basedserord
puzzles developed. Based on the analysis of thdityabf
the values obtained an average of 85% with a veidv
category. According sugiyono (2012: 173) a meagurin
instrument is said to be valid if it can be usedtteasure
what is supposed to be measured. the same thirgg als
expressed by arikunto (2009: 58) when a data pexsifrom
a valid product, it can be said products developkdady
provides an overview of the development objectiaes
properly and according to the reality or the rdakes rate
very valid about student worksheet based PBL eaupp
crossword puzzles developed include this signifteat
student worksheet has to be used as teaching alatéor
learning.

V. CONCLUSION

Based on the results of research and pilot-basedD K
pilot with TTS for high school students of ClassSEmester
even has beenbtainedconclusion that LKPD based PBL
equipped TTS for learners have validity with catggeery
valid.
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