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Abstract - One way to cultivate self-reliance, active, creative and innovative in chemistry learning can be done through contextual
learning oriented chemo-entrepreneurship. In general, practicum guides used have not been recorded and have not been contextual so
that chemistry lab activities are not always applied in the classroom. This study aims to produce a chemo-entrepreneur ship oriented
practicum guided which isvalid, practical and effective. Thisresearch is a development research with Plomp development model. Data
collection was collected by interview method, observation, questionnaire and documentation. The data of the research were analyzed
descriptively quantitative using Kappa Cohen. Theresult of the analysis on the validity is 0.89 with very high criterion. Practicality has
been tested by teachers and students respectively are 0.75 and 0.76 with high criteria. Based on data analysis, chemo-entr epr eneur ship
oriented practicum guided that has been developed is categorized as valid and practical to be used as lear ning resour ce of studentswhile
increasing interest of entrepreneur of 10" gradein senior high school.
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. INTRODUCTION activities to understand the chemical concepts as well as
fostering interest and scientific attitudes [2]. However,
Sunyono [3] says, "Chemical learning has many scientific
concepts that are still considered difficult to teach to
students. Most teachers have been teaching science concepts
in verbal ways, practice questions, but lab work is rarely
done. " In addition, the facts obtained from observations and
interviews conducted by the author of chemistry teachers
and students SMAN 1 Payakumbuh, SMAN 1 Guguak and
SMA Islam Raudhatul Jannah Payakumbuh that has been
obtained information that the activities of chemical labs are
still rarely done in schools and still do not have a guide
chemical lab in the form of print or file. The chemistry lab
guide used is usually copied from the practicum section
already in the book or LKS from the publisher. Then the
practicum guide used has not led to the conceptual
application and produced a useful product. The chemistry
teachers added that they do not have a chemistry lab guide
that is in line with the 2013 revision curriculum 2016 and

Chemistry is the study of matter and its changes. The
study of chemistry includes the properties of substances
including the structure of matter, the change of substances
(chemical reactions), the energy involved, the laws, the
principles and theories [1]. Chemistry is one of experimental
science; it cannot be learned only through reading, writing
or listening. Learning chemistry is not just mastering the
collection of knowledge in the form of facts, concepts,
principles only, but also a process. One of the most
important processes in chemistry learning is practicum.
Practicum has become a method that can provide direct
experience to students as a proof of concept or find concept.
Students can practice directly in accordance with the
concept they are learning by trial and error, so that students
can prove the concepts of chemistry. A practicum guide is
necessary because of the purpose of chemistry learning so
that students have the skills in conducting laboratory
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hopes for a development of a contextual chemistrigley
because virtually every industrial product is a rotoal
product.

Development of an innovative chemistry lab guidedse
attention, as the provision of qualified laboratayyides
should be in accordance with the Indonesian naltiona
curriculum. Chemical practicum activities are expdcto
foster the students' self-sustaining spirit of epiteneurship
through a practicum guide that has been designed.

This has been relevant to Permendikbud No. 17 4620
which has made it clear that chemistry teachersncaster
prakarya and entrepreneurial subjects in the national
curriculum 2013. Entrepreneurship subjects are the
compulsory subjects that all students must followthe
national curriculum of 2013. Thus, practicum chamis
based entrepreneurship for students in self-dewetop as
well as chemistry teacher to teach chemistry prakarya
subjects is very need to be developed. One apprtach
chemistry learning that is able to develop and eoba
student entrepreneur interest is chemo-entreprehigur
oriented contextual approach.

Chemo-entrepreneurship or the CEP approach is a
contextual approach to chemistry learning. Thisraggh
links the material being studied with a real ohjelrt
addition to obtaining learning materials, learnaiso have
the opportunity to obtain information processingnaterial
into a wuseful product, economic value and foster
entrepreneurial spirit. Through the CEP approatijents
are expected to be more creative, so they can aely
knowledge they have learned in their daily live$ [Bhe
purpose of this approach is to motivate student$iadee
entrepreneurial spirit. With this approach, it pected that
chemistry learning will be more fun and provide
opportunities for students to optimize their poi@nable to
work, active, creative and innovative.

Based on the problem, the problem formulation is th
research is "How is the development of chemo-
entrepreneurship oriented chemistry practical arattical
guide that can increase entrepreneurship interest08
grade high school semester student?” The purpoghiof
research is to develop a practical chemo-entreprehip
oriented chemistry practicum guide that can inareas
entrepreneurship interest of M @rade students on even
semester.

Il. METHOD

Research and development (R & D) has been appiied i
this study. According to Sugiyono [5] "development

research is a research used to produce a partiordduct
and test the effectiveness of the product”. Thenplonodel
has been adapted for chemo-entrepreneurship atiente
chemistry guide. This model consists of 3 stagés t
preliminary research phase, the development oofyeing
phase, and the assessment phase [6].

Instruments that have been used in this study are
guestionnaires, interview lists, self-assessmestriments,
and instrument validity. Questionnaires have bemwiged
to teachers and students for needs-based anahteisjiew
lists are guidelines for interviewing teachers ahadents.
The self-evaluation instrument is a checklists ttstcheck
the completeness of the developed prototype. Im&tnis of
validity and practicality have been developed frahe
lattice of practicality and validity. Then, the exp has
assessed the validity instrument developed. Medawhi
practical instrument consisted of a teacher respons
guestionnaire and a student response questiontaire
chemo-entrepreneurship oriented practice guide tat
been developed.

Data were analyzed by descriptive statistical aialio
get the average number and percentage of validiy a
practicality. The validator assessment of eactestaht was
analyzed using Kappa Cohen. Assessment of prattical
sheets was obtained from teacher questionnaireomesp
and student response questionnaire which was alyzed
by using Kappa Cohen.

I1l. RESULT AND DISCUSSION

The development of chemo-entrepreneurship grade 10
chemistry orientation guides in the even semedtdiigh
School starts from:

1. Préiminary Research Phase

Preliminary research consists of needs-based asalys
curriculum analysis, student analysis and conceptyais.
Needs analysis is done by giving questionnaires and
interviews to teachers and 15 students. The res6Ilf% of
teachers do not have guidance labs of chemicatsheénge
been printed, 100% of teachers do not have a cdenple
practical guide. Similarly, needs-based analysistoflents.
67% do not have a practical guide yet, 93% of ckami
practicum did not occur in learning.

Curriculum analysis has been conducted based on Ki
(Core Competence) and KD (Basic Competency) which
have been set in the SI (Content Stand) then edsdmbinto
indicator and subject matter for practicum activibased on
the analysis of students found that; students diffiicult to
understand chemistry because less interested,nttutiave
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not felt the benefits of learning chemistry andriérg the design and preparation process of the chemistry
minimal practice. By chemo-entrepreneurship, sttslene practicum is made, the next stage is self-evalnatio

expected to be motivated to learn chemistry becéusan
instantly feel the benefits, and increase the thipkevel of
students become more creative, independent andatiue.
Analysis of Grade 10 semester class includes krinyae
skill and attitude competence.

Phase of development of prototype Il has been atdii
by the expert on the practical guide which has been
designed at prototype stage |. Chemo-entreprenigursh
oriented chemistry guide is validated by 7 experésnely 4
chemistry lecturers and 3 high school chemistrhess.
2. Development or Prototyping Phase The validated aspect of the practicum guide comsist
content validity, construct, language, and graphleach
aspect has an item statement that will be validdigd
experts. The result of validation of the practicgmde in
Table 1.

Prototype | have designed a chemo-entrepreneurship
grade 10 chemistry oriented guide on an even semwaith
the first part consisting of cover, introductiondatable of
contents. The content consists of a preliminaryenaboal
experiment and chemo-entrepreneurship experimefter A

Table 1. Data from Validation of the Chemo-entrepreship Practicum Guided

. digibility of  feasibility of  linguistic 9" 2PNics o
Indicators . component  average Criteria
content construction component S
Electrolyte 0.95 0.8 0.98 0.87 0.90 Very high
solution
Redox reaction 0.73 0.75 0.98 0.87 0.83 Very high
The basic law of 0.97 0.79 0.98 0.89 0.91 Very high
chemistry
Stoichiometric 0.97 0.88 0.98 0.92 0.94 Very high
Average 0.905 0.805 0.98 0.8875 0.89 Very high
Criteri Very high Very high Very high Very high
riteria y hig y hig y hig yhg Feasible with
Validator Decision correction
Validation of Chemo-entrepreneurship Practicum Guided
1,2
m Electrolyte solution
u Redox reaction
The basic law of chemistry
m Stoichiometric
Eligibility of Feasibility of Linguistic Graphic Average
content construction component components
Figure 1. The results of Validation the Chemo-gmieaeurship Practicum Guided
The validator provides suggestions as revisionsh&o cover applicator, header, character and entrepreneu
practicum guide that have been designed beforeiginav features, chemical applications, chemical propgrizend

validation values, here are suggestions and rengsad the
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hazards, drawings and content components of thaiguan
guided.

Phase Prototype Il conducted individual evaluatiome
to one evaluation). This stage is done to thredestis from

Islamic High School Raudhatul Jannah Payakumbuh wit
high ability, moderate, and low.

Table 2. Result of One To One Evaluation

No Rated aspects Results Categories

1. Ease of use 0.73 High

2.  Efficiency of learning time 1 Very High

3. Benefits 0.65 High
Average 0.73 High

Prototype IV has been done by testing the pradtibabf the developed module by evaluating smatiyup to 10 students.

Table 3. Results Practical Analysis by Questiorasagf Student Responses in Small Group

No Rated aspects Results Categories

1 Ease of use 0.42 Moderate

2. Efficiency of learning time 0.70 High

3. Benefits 0.61 High
Average 0.59 Moderate

3. Assessment Phase

Practicality for students can be seen from thr@ecets: ease of use, efficiency of learning time laadefits. The distribution

of students' practicality analysis results candensn Table 4.

Table 4 Result of Practical Analysis of Responsesfiannaire by Student Field Test

No Rated aspects Results Categories
1 Ease of use 0.90 Very high
2. Efficiency of learning time 0.93 Very high
3. Benefits 0.94 Very high
Average 0.92 Very high

Table 4 showed that the average value of the dveral
practicability of each aspect is 0.92 which is ateay high
level of practicality. Thus, it is concluded thaetdeveloped
chemo-entrepreneurship practitioner guide is easyse in
chemistry learning, practical execution is morecefht and

very useful for students. Based on the resultsrabve
practice of students, one to one evaluation, sgralip and
field test, drawn graph in Figure 2.
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Charts of Practicality from the chemoentrepreneur ship practicum guide

1,2

Ease of use

Efficiency of learning time

mOne to one
m Small group

m Field test

Benefits

Figure 2. The results of Practicality from the Cloeemtrepreneurship Practicum Guided

Questionnaire teacher practicality contains aspeéts
ease of use, efficiency of learning time and bésefspects.

The results of questionnaires data analysis of tigedity
can be seen in Table 5.

Table 5 Result of Practical Analysis of Responsesfiannaire by Teacher

No Rate aspects Results  Categories

1. Ease of use 0.88 High

2. Efficiency of learning time 0.5 Very high

3 Benefits 0.90 High
Average 0.76 High

The results of questionnaire responses by teacher
responses in Table 5 have shown that the guidecdiquan

of chemo-entrepreneurship has a high level of palgility,
means that the chemo-entrepreneurship practicudedus

IV. CONCLUSION

This research is a development research that pesduc
chemo-entrepreneurship practicum guided fdf géade in

the even semester at high school.

1. The validity of developed is consist of content,
constructs, language, and graphics aspects with a

value of 0.89 categorized as very high validity.

2. Practicality value obtained from questionnaires

filled by students in one to one evaluation is 0.73
categorized as high practicality. Practicality alu
obtained from questionnaires filled by students’ in

practical and can be used by teachers in the chgmis
learning process.

a small group evaluation is 0.5 categorized as
moderate practice. Then the practicality value
obtained from the questionnaire filled by students
in the field test is 0.92 categorized as very high
practicality, while the practicality value obtained
from three school chemistry teachers is 0.76, 85 as
high practicality.
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