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Abstract —The results of observations have shown that studefgarning outcomes in ecological and environmentalhanges are still low.
Students are less motivated and passive in the lesing process because the learning process centered teachers and teaching
materials do not help students learn. Therefore, ineeds to be designed worksheet with the inquiry appach. Inquiry approach can

increase motivation and critical thinking skills of learners. The purpose of this study was to produce worksheet with inquiry approach

about the ecological and environmental changes. Thstudy was designed as a research and developmbwptusing models of IDI, which

consists of three phases, the definition, developmteand evaluation. Data were collected through vatiity by lecturers and teachers, the
practicalities by teachers and students, the obseation by the observer for the assessment of affeet, psychomotor and cognitive. The
results of this study are worksheets with inquiry @proach about ecological and environmental changeare very valid and very

practical. Learning outcomes is effective in critial thinking skills, affective, physcomotor, and cogitive competencies in excellent
categories. Based on the results, it can be conckdithat the worksheet with the inquiry approach abat ecology and environmental
changes are valid, practical, and effective.

Keywords -Development, Worksheet, Inquiry Models, Ecology, Envonmental Change.

[. INTRODUCTION of the subjects in the implementation of sciendilfiz-based

Education has an important role in the intellectifal of
the nation. The purpose of education containedUnRJ No.

20 Year 2003 Article 1, paragraph 1 of the National

Education System. Education is a conscious effarined to
create an atmosphere of learning and the learniogeps so
that learners are actively developing the potemtidiave the
spiritual power of religion, self-control, persoinl

intelligence, noble character, and skills that meedor

himself, the community, the nation and
(Permendikbud No. 22, 2016).

Each school institutions must use National Edueatio
Standards (NES) to achieve the educational goale T
curriculum is one of the essential components d¢oathin
the NES. Rusman (2011:1) said that curriculum is ofthe
important elements to realize the development pooé the
quality of students. The curriculum prevailing mdbnesia at
this time is 2013 curriculum

Biology is one of the subjects that relevant whb 2013
curriculum. Suharno (2014:14) states biology inzigdone

the State

learning with creative model learning. To executeative
learning process, it takes the role of a teachaeather must
be creative to design, manage, and assess leayatogmes
of students.

A teacher must make arrangements before they thiart
learning activities so that the learning processobees
systematic, effective and engaging for learnerse ©hthe
components that teacher must be prepared befatingta
learning activity is teaching material. Teachingten@ls can
facilitate learners to have the competencies iglestts
worksheet. Ozmen and Yildirim (2005:44) states that
students worksheet is a sheet containing the wark o
materials that make learners more active in takihg
meaning of the learning process so as to increhse t
competence of learners, namely cognitive, affectared
psychomotor.

The third addition to the competence, critical g is
an inseparable part of education. This is suppotigd
research and Synder Synder (2008) which states thigat
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ability to think critically is important, becausé someone
able to critical thinking, he would be able to fesosimple
or complex problems in everyday life.

Observations from SMAN 3 Payakumbuh, SMAN 4

Payakumbuh, and SMAN 5 Payakumbuh, showed that

learners are already using worksheet as one afupgorting
learning biology. Based on observation, the stuglemtre
less interested in reading worksheet. This is stpdoby
information obtained through interviews with somktioe
learners, that worksheet used already assist thdearning,
but learners want attractive, has pictures anddviolors
worksheet in order to assist them in understandimg
material and motivated.

Results of interviews with biology teachers at SMAN
Payakumbuh shows that, worksheet used is goodeenh b
prepared based on indicators and learning objestibet
have yet to lead and guide the learners in stradtiearning
activities. Worksheet is better used to guide aindctl the
students in learning activities through measurestesyatic
learning so that learning objectives can be aclkieaad
thought processes learners can thrive.
contained in the worksheet activities have yettulllearners
to discover their own understanding through stmeziu
activities like problem formulation, hypothesis rfalation,
testing hipotes, data processing, and conclusi@hsanon.
This led to the development of the thinking processe
slow learners.

Evaluation assessment contained
cognitive level C1-C3. This has implications foetlack of
critical thinking skills possessed by learners. dddition,
more than 50% of students do not reach the minimum
completeness criteria (KKM) set by the school.

To achieve the competence and good critical thopkin
skills necessary efforts to create the atmosphéractve
learning. The learning approach
atmosphere of active learning is through inquirgriéng
model. Inquiry learning model chosen because it can
improve the competence of learning and criticahkhig
skills of students, because the learners guidednbuiry
learning to think critically and analytically tod& for and
find their own answer to the problem in questioar(@ya,
2011: 196).

The use worksheet with inquiry learning model ir th
learning process is expected to enhance studeritisalc
thinking skills and help participants achieve thesided
competence. As revealed by Bieber et al. (2016h2) t
worksheet can be used to enhance the critical itignékills
of learners, because worksheet contain activitias ¢ngage
learners in the process of investigation and prabdelving
to achieve competence to be achieved.

in worksheet has

that can create an

Il. THEORETICAL REVIEW

2.1 Characteristics of Biology Learning in  Curriculum

2013

Learning Biology is basically a fact, concept, pipte,
and theory.Biology subjects are developed through the
ability of analytical, inductive, and deductive riking to
solve problems related to natural events. One @fgttals of
biology subjects is to develop and train studergasoning
abilities, critical thinking skills and analyticathinking
(Kemendikbud 2014: 18) Biology learning should eetlthe
competence of scientific attitude, scientific thimk and
scientific work skills. Through learning with a eaniific
approach can develop creativity, communicationlskind
critical thinking skills.

2.2 Teaching materials.

Learning component that can facilitate the teactwer
convey the learning information one of them is ksing
teaching materials. Budiharti, et al (2013: 84)chéag
materials are materials or materials compiled ey tdacher

The measuressystematically usetkarners(students) in the learning. The

teaching materials have several functions in trernieg
process. Prastowo (2011: 24) explains that thetifomaof
teaching materials in the learning process is aqs® of
learning to be more effective and efficient, asacher guide
in directing the learning process, as well as Ingipthe
potential of learners to become independent stgdent

2.3 Student Worksheet (LKPD).

LKPD contains a set of basic activities that leasne
should do inlearning activities. Kamalia (2009: 39) states
that LKPD is a sheet containing tasks that are llysirathe
form of instructions and steps to complete a tasat t
includes the title of the experiment, the shortotlye of
matter, tools and materials, procedures, experigent
observation data, and questions as well conclusifons
discussion materials.

2.4 Learning Using the Inquiry Learning Model.

Learning with inquiry learning model is one of the
learning centered on the students. Kunandar (23d8)
states that learning by using inquiry model encgesa
learners to activeliearnthrough concepts and principals and
teachers help learners in experiments that enablmérs to
have experience and find principles for themselves.

2.5 Critical Thinking Skills.

One of the highest thinking patterns is criticahking.
Chaffee in Johnson (2014: 189) states that criticeking
will equip learners to best meet the informatiomngd, the
occurrencegxperiencedand the decisions made on a daily
basis. Facion (2015: 9) reveals four major crititahking
skills: interpretation, evaluation analysis, anfétiance.
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2.6 Product Quality Based on Vitality, Practicality, and
Effectiveness.

Validity means the extent of determination and aacy
of a measuring instrument in performing its measyri
function. Accordingto Arikunto (2006: 64), the accuracy of
the validity of a measuring device depends on thiktya of
the measuring instrument to reach the desired memsunt
objectives. The aspect of validity assessment dedu4
components, namely the terms of contentment, agctgin,
technical, and language.

Aspects for the assessment of practicality incledse of
use, presentation and timing conformity. Purwar2006:
141), states that a test is said to have goodipadity if the
possibility to use the test is a great mother.

Learning is declared effective if the process oéliqu
learning and learning outcomes have been in acnoedaith
the expected goal3he effectiveness of the learning process
is assessed from four aspects of critical thinksidlls,
cognitive, affective and psychomotor.

. METHODS

This study is a Development and Research (R & D)
model of Instructional Development Institute (IDProducts
produced in the form of student's worksheet witkjuimy
learning model on ecological and environmental gesrare
valid, practical and effective. IDI model developme
applying the principles of the system approach, elgm
defin), develo), and evaluate.

Subjects tested in this study were the studentdast X
SMAN 3 Payakumbuh. MIA Class 4 as an experimentssc
and class MIA 3 as the control class. Selectiontesit
subjects is done by purposive sampling.

The instrument used in this study was the interview
sheets, validity instrument of worksheet, praciiid
instrument of worksheet, effectiveness instrumerit o
worksheet, assessment instrument consisting oficadrit
thinking skills and competence of learners.

Data validity and practicalities LKPD were analyZayl
using the following equation:

scores obtained

Value = X 100%

maximum scores

The level of validity and practicality of the praris are
grouped into several criteria. The resulting pradsiaid to
be a valid and practical to meet the criteria foradid and
practical with a percentage 861%.

Efficacy data in the form of cognitive and critical
thinking skills of students were analyzed usingestt
whereas the efficacy data in the form of cognitiaed
psychomotor competencies were analyzed by usingst-t

IV. RESULT
4.1. Define

Based on interviews with biology students and teegh
of, it is known that in the learning process ofdemts tend to
feel tired and critical thinking skills of studerdse still low.
Based on interview, it is also known that learnemnt
interesting, can hone critical thinking skills, leaan image
that supports the material worksheet so it helpstterstand
the lesson. Teachers want materials that can ksahdrs in
the learning process.

The problem above needs a solution in the form of
interesting teaching materials and able to assigtests in
developing the competence of learning and critibaiking
skills. According to interviews with students amédhers to
consider in developing worksheet with inquiry ldéam
model.

The analysis is then followed by analysis of the
curriculum that aims to determine whether the nigtéeing
taught in accordance with KI and KD, as well asphg] to
formulate indicators and learning objectives tabhieved in
worksheet. Analysis and review of literature aimddok at
the appropriateness of the worksheet contents, emaoh
presentation, activities sheet of learners anduati@n sheets
with the syllabus applicable. Analysis of learnarsed to
determine characteristics of learners that willveeas a
research subject.

4.2. Develop

Phase IDI's development model starts from designing
Biology worksheet. Components that designed weme th
worksheet including the front cover, its prefaceyda
instructions for use it, learners' worksheets, @a@bn sheets
and bibliography.

The front cover is designed with a green backgroiing
components contained in the front cover are tHe fif
worksheet, the target, and the author's identiganiples of
the display cover showed in Figure 1. Worksheetnkeas
apply inquiry approach. Display the worksheet carséen in
Figure 2.

pr—

LEMBAR KERJA PESERTA DIDIX (LKPD)

EXKOLOGI & PERUBANAN
LINGKUNGAN

YA

Figure 1. Cover Display Figure 2. Worksheet Display
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The worksheet developed and printed to be validated
experts. Expert validation results are presentélchivle 3.

Table 3. Validation Results LKPD Strategist

No. Components Validity Criteria
Assessment Value
Construction .
1. Aspect 87 Very Valid
Eligibility .
2. contents Aspect 84 Very Valid
Technical .
3. Aspects 87.7 Very Valid
Language .
4, Aspects 88.7 Very Valid
Average Value Validity 88 Very Valid

After validity, tested by the practicalities of tders and
learners. The trial results practicalities of thadher can be
seen in Table 4.

Table 4. Test Results practicalities of Teacher

Aspects Practicalities o
No. Criterion
assessed value (%)
1 Ease of Use 87.5 Very Practical
2 Presentation 87.5 Very Practical
3 Efficiency 87.5 Very practical
Average 87.5 Very practical

Practicalities of learners can be seen in Table 5.
Table 5. Test Results practicalities of students.

Aspects Practicalities N
No. Criterion
assessed value (%)
1 Ease of Use 86.2 Very Practical
2 Presentation 86.2 Very Practical
3 Efficiency 84.8 Very Practical
average 86 Very Practical

4.3.Evaluate (Step Rate)

At this stage efficacy trials worksheet, aspectsessed
the effectiveness of critical thinking skills, cative
competence, competence, affective, and psychomotor
competencies.

4.3.1. Critical thinking skills and cognitive competence.

Data critical thinking skills and cognitive competées
learner’s receipts were analyzed by t-test. Thaltesf the
t-test calculation of critical thinking skills andognitive
competence of students can be seen in Table 6.

Table 6. Results of t-test calculation Critical fiking Skills
and Cognitive Competence

Average Value
Class Critical Thinking Competency
Skills Cognitive
Experiment 73.6 * 84 *
control 64.4 74

* Significant at real level 0.05

From table 6 it can be seen that the test resiilthe
difference in value of critical thinking skills antbgnitive
competencies of learners have sig <0.05. Can belumed
that Biology worksheet use the inquiry learning elogffect
on critical thinking skills and cognitive competé®
learners

4.3.2. Affective and Psychomotor Competency.

The data analysis affective and psychomotor compgte
done using Mann Whitney U test. The results ofghalysis
are shown in Table 7.

Table 7. Results Calculation Competency Test-U @&fie
and Psychomotor

Average Value
Class Affective Psychomotor
Competency Competency
Experiment 85.5* 85.94 *
Control 77.9 77.05

* Significant at real level 0.05

From Table 7, it appears that the competence ette
and psychomotor learners have sig <0.05. It can be
concluded that Biology worksheet with inquiry leizuign
model are significant to competence affective and
psychomotor learners.

V. DISCUSSION

5.1.Validation

The worksheet declared invalid following four asgec
meet construction requirements, contents eligjbilit
requirements, technical requirements and language

requirements. Based on the validity of the testd thave
been done, Biology worksheet with inquiry learnimgpdel
on ecosystems and environmental changes that argnee
obtain very valid category.

Judging from the aspects of construction, worksheet
already contains clear instructions to learn, smait be used
as a guide for teachers and learners in usingtitarearning
process. Majid (2013: 374) states that worksheestmu
contain all the necessary instructions to studehesmanual
is written in a simple form with short sentencesd an
vocabulary appropriate to the age and ability efdker. The
worksheet that developed in accordance with Kl, KD,
Indicators, and the learning objectives containadthe
curriculum of 2013.

Judging from the content aspect, worksheet thadymred
using this type and font size are proportional, ifmages
presented are correct and can be seen clearlyelhasvthe
layout and use of attractive colors. Overall, therksheet
display can attract learners to learn. This is ¢éaoadance
with the opinion Sadiman (2006: 28) states thatpinture
serves to attract attention, clarify ideas, illatgt or decorate
a fact that may be quickly forgotten or ignored.s& on
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these opinions, images provide a great influencethia
appearance of a medium that can attract the aiterdf
learners to learn.

Judging from the aspects of language, developed

worksheet has easily understood language thatdisiaa the
Indonesian language properly and in accordance thith
Spelling Enhanced (EYD). The use of appropriatgjlage
learners' understanding and clarity of the infororat
presented in worksheet assist learners in mastettieg
concepts of material on ecology and environmeritahges.

5.2.LKPD practicalities

Data analysis indicates that the practicalitiesofksheet
with inquiry learning model categorized as very gbical.
Their learning instructions allow teachers to udee t
worksheet with inquiry learning model. Additionally helps
learners understand and associate the concepblaiggcand
environmental changes with everyday life so tha¢mwfaced
with the same problems the students can apply skéis.

Judging from the aspect of the presentation, the

worksheet with inquiry learning model has very picad
criteria. It contains issues relating to the evasydife of
learners and the problems that are happeningstithé and
learning activities in accordance with the syntazestained
in the inquiry learning model. It is seen that therksheet
has facilitated learners in discovery activitiesrniulate
hypotheses, data processing is presented eackyactiv

The images in the worksheet can also direct stedint
discover concepts on material ecological and enuiental
changes. In addition the use of a simple Indonesiade this
worksheet easy to understand. According Arsyad@281),
one of the characteristics of learning media is imeHat
contains and carries the message or informationthe
learners.

Viewed from the aspect of learning time efficientye
worksheet with inquiry learning model has very picad
criteria. This shows that worksheet with inquiryareing
model has been able to deliver benefits in termdiroé
efficiency of learning. This is in accordance witie opinion
of Sukardi (2017: 52) states that practicality ¢enlooked
upon from time implementation should be short, kguand
precise.

The results of the data analysis by the practiealibf
learners show that worksheet with inquiry learnimgdel
categorized as very practical. Judging from theeetsp of
ease of use, the worksheet with inquiry learninglehdhas
very practical criteria. The existence of cleartrinstions
facilitates learning students use the worksheeh viitis
inquiry learning model. In addition, the use of ian@e
Indonesian creates this worksheet easy to undekrstdnis is
in accordance with the opinion of Ministry of Edtioa
(2008: 24) states that the language and concepd ims
worksheet should be easily understood by learners.

5.3. Effectiveness

Based on statistical analysis, it is known thatld@ning
process use Biology worksheet with inquiry learnmgdel
give effect to the competence and critical thinksiglls of
learners.

Differences in learning outcomes between the
experimental class and control class indicatesttimuse of
biology worksheet with inquiry learning model with
positive impact. Differences in learning outcomeppens
because in the experimental class learners aren dgive
opportunity directly in building knowledge throutfie steps
contained in the inquiry. This is in line with tlopinions
Jaya (2014: 8) that the learning process of ingpigyvide
direct experience of the learners start to observsk
questions, gather information, associates or psigs
information, and communicate the results obtained.

This is in line with the results Abriyanti (20134)0which
shows that of all the learners, 25 learners scoehgve
KKM, while 5 learners scored under the KKM. Mastery
learning is caused by the use of worksheet withuiinin
learning activities.

The attitude of students were observed during the
learning process is the attitude of participating the
observation, meticulous in observing the attitute, attitude
of working with the group and the attitude of cusity
learners. The observation of learners' affectivemaia
competence, competence affective scored
experimental class is higher than the control cl&@satama
(2016: 7) states that learning by inquiry learnmgdel can
learn attitude because it can meet the necessargsthin
learning to develop an attitude.

Learners’ psychomotor assessed the skills to pecipats
and materials, observation skills, skills and skifiresent
observations presented the results of observatibms.high
acquisition psychomotor competence of students ha t
experimental class is the positive influence of tlee of
Biology worksheet with inquiry learning model. Lears are
asked to present their work to the creativity ofdsints to be
growing. In accordance with the opinion of Hosnanid:
344) emphasizes inquiry learning on the developnant
cognitive, affective and psychomotor, so that ih caeate
meaningful learning.

The results of critical thinking skills of analyssbowed
that the average acquisition value of critical kimig skills of
learners’ experimental class is higher than thetrobielass
learners. Differences in the average value of these
classes, due to the experimental class learnersaned to
identify problems, make observations, make hypabes
testing hypotheses and make decisions in the fofm o
conclusions which eventually empties into the caiti
thinking process. Anggareni, et al (2013) statest tthe
activities of observation, formulate questions, mak
hypotheses, collect data, and concluded will bee atol
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improve critical thinking skills and understandimg the
concept of learners.

VI. CONCLUSION
Based on the results and discussion, we can cogclud

e Biology worksheet with inquiry learning model tHads
been developed have valid, practical and effective
category.

e Biology worksheet with inquiry learning model
developed is effective in improving the competenod
critical thinking skills of learners.
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