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Abstract — Chemo-entrepreneurship has been used as a contextual learning in chemistry and it can be used to study the material
processing into a product of economic value. The aim of this research was to produce teaching material in the form a chemistry module
based chemo-entrepreneurship oriented for grade Xl students on the odd semester. The research and development approach was used in
this study. The data were collected through interviews, observations, and questionnaires. The result of the analysis showed the validation
score of the module as very valid. Practicality tests based on student and teacher responses have shown that positive response toward
module of chemo-entrepreneurship oriented. The effectiveness test module has been done based on student learning outcomes and

showed effective category. In conclusion, the finding showed the module based chemo-entrepreneurship oriented for chemistry learning
as valid, practical and effective for use in grade Xl students on the odd semester.
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|. INTRODUCTION

Chemistry has become a field of study that plays an
important role in the advancement of science and
technology. Chemistry is a part of natural science that
studies the structure, properties of substances, changes in
matter, and the energies involved, laws, principles and
theories [1]. One of the competencies in learning chemistry
is to analyze and solve problems related to chemical
concepts, and apply the knowledge gained in science and
technology [2]. The application of technology in chemistry
learning has been possible on creative projects to produce
entrepreneurial-oriented products [3]. The introduction of
entrepreneurial learning in science has been able to produce
sustainable technological growth. Knowledge relating to
chemistry has been very helpful in increasing the production
of a product [4] these can be transformed into a business
plan through learning oriented entrepreneurship [5].
Entrepreneurship-oriented chemistry learning is also known
as chemo entrepreneurship, abbreviated as CEP [6]. CEP is

a contextual learning approach that is associated with real
objects or phenomena around human life, and then this has
given the opportunity to learners to learn the processing of a
material into a useful product and economic value. This
approach has been able to provide innovation in orienting
and developing creative ways learners in integrating
chemistry to entrepreneurship so as to motivate and foster
entrepreneurial interest of learners [7]. This approach has
made learning chemistry more interesting and fun. Chemo
entrepreneurship-oriented learning has provided a hands-on
learning experience to learners about the usefulness of
chemistry for individuals, communities, and the
environment. It has been accomplished in this regard; the
purpose of chemistry education is to ensure that every
learner gains a good understanding of science then in order
to apply it in everyday life [7].

Observations have been carried out by researchers in
three High Schools at Padang city (SMAN 1, SMAN 5, and
SMA 1 Pertiwi). It found that chemo entrepreneurship-
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oriented chemistry resources have never been alaila
those schools. In generally, worksheets and textbhas
teaching materials have used. Some teachers haely ra
used the module as teaching material because itofs
available in school yet. The results of interviewsth
teachers have shown that teachers have not yedirded
chemo entrepreneurship learning to students, tawusicg
lessons to be delivered yet to lead to the appicabf
chemical concept knowledge to produce productseslto
everyday life. In addition, practical activitiesode have
been implemented only to the investigation and pmfo
concept, while the application of chemical knowledip
produce products itself has never existed in pracid this
has caused not to grow interest and entrepreng@usgiit
of students. The result of the observation question of
the students has shown that learning chemistryheillvery
interesting and useful for the students; if thecléag
materials used are also equipped with the applicatf
knowledge of chemistry to process a material intgsaful
product and economic value so that learners cdimeuthe
knowledge of chemistry to have entrepreneurship.
Entrepreneurship-oriented learning has been abpeaeide
entrepreneurship training through small projectsttalents
[5]. Therefore the development and manufactureathing
materials in the form of chemo entrepreneurshigrddad
chemical modules as a means and learning resonesss
to be done.

CEP module was a printed or written media
systematically composed of real life-related cont@md it
was equipped with the application of chemical krexlge to
process a material into a useful and economic valaduct.
Presentation of materials in the CEP module wase&egl
to lead students to find ideas and information pglgng
the knowledge gained to science and technology [2].
Chemistry learning material of grade Xl odd senehtes
very appropriately developed with this approaclis ibased
on the number of conceptual learning that can Ipdiepin
the manufacture of products. The material consiftive
subjects, namely hydrocarbons, petroleum, thermuoads,
reaction rates and equilibrium. The developed mexiul
could provide a learning experience directly torheas
about the usefulness of chemistry for individuals,
communities, and the environment. The module has
provided an opportunity for learners to learn thecpssing
of a material into a useful product and economiie/aso
that learners could use their knowledge of chemistr
entrepreneurship and can motivate and foster enetneprial
interest for learners in the learning process sihreative,
innovative, insightful, independent and never gipg5].

This research has aimed to produce valid, practaoal
effective module based on CEP. It could enableesttsdto
understanding the odd semester chemistry matexgaisell
as to foster students’ entrepreneurship interest.

IIl. METHOD

Research and Development (R & D) methods have been
used in this study. Research development is thearek
used to produce a particular product and test the
effectiveness of the product [8]. The Plomp modelaa
development design has been used. This model temdis
three stages: (1) preliminary research stage. (2as®
prototyping phase. (3) Phase assessment phase [9].

Data collection instruments used were intervietvased
as problem identification and requirement, selfheation
sheet; it used to check the completeness of module
components and module compilation errors, valightget; it
used to know module validity, practicality questiaire
sheet; it used to know teacher and student response
regarding module, observation sheet; it used toemvies
participant activity students and test results;uied to
identify outcome changes in learning after usingPCE
module.

Quantitative descriptive techniques have been aseth
analysis of this study. The success indicator ofPCE
chemistry learning module development showed aisl vl
the percentage of validation scores as known aeast
61%. The module known as effective if the students'
learning outcomes showed least 75% above the mimimu
completeness criteria and student learning act#vitiuring
the learning process taken at least 61% in the bigéria.

In addition CEP chemistry learning modules will bav
received practical responses from users (teacheds a
students).

IIl. RESULTS AND DISCUSSION

The research result of chemo entrepreneurship teden
chemistry learning module include 1) Result of peoi
analysis and needs; 2) The validation result of themo
entrepreneurship oriented module (CEP) by the atdid 3)
Practicality test results (teacher and studentomsg); 4)
The effectiveness of chemo entrepreneurship oidente
module (CEP) towards understanding students' céseayl
learning activities.

Based on the results of interviews with chemistry
teachers have revealed that teaching materials bsed
teachers are text books and student worksheetst Mos
teachers still rarely use the module in the leaymprocess,
because the teaching materials in the form of mexiubt
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yet available in the school. Furthermore, the add
teaching materials have not reached the applicatbn
chemical concept knowledge to produce useful prisdaicd
economic value. In addition, practical activitiesrrged out
only until the investigation and proof of the coptalone so
that the available teaching materials have not lz#a to
motivate and foster entrepreneurial interest ofrnees.
Teachers and learners expected the teaching niatémia
accordance with the basic competence requiremdms t
have been established. Technically, the thing tlmat
delivered first was a concept that must be undedstio
addition to it followed by its roles in everydafeli

In teaching materials, there was application ofnuical
concept knowledge to produce useful products and
economic value. Teaching materials would be ablzttract
learners to learn, facilitate the implementationledrning
and could provide entrepreneurship training throsgtall
projects to learners in learning chemistry, mogvand
foster entrepreneurship interest of learners byniag by
applying and doing skills training, it can help gnowing
entrepreneurial skills in learners [14]. Therefotke
development and manufacture of teaching materralthé
form of CEP chemistry learning module as a mears an
learning resources needs to be done.

CEP chemistry module was a printed or written media
systematically composed of the items that was tinkereal
life and equipped with the application of knowledgé
chemistry to process a material into a useful pcodund
economic value.

Design and preparation of CEP chemistry module dase
on reference module preparation. The module cansibt

cover, introduction, entrepreneur character andmaited
application in entrepreneurship, module usage mnanua
occupational health and safety, core competencsijc ba
competence, competency achievement indicator, ilgarn
objective, student worksheet, chemo entreprengqurshi
activity sheet, test sheets, answer keys, concigsiand
bibliography. The developed module has been dedigiith
Microsoft Word 2007.

After designing and manufacturing phase, the ndes
was self-evaluation. This stage focused on the b¢stepess
of the CEP module component. The evaluation results
showed that the module components already exist and
accordingly. However, there was some errors letiezse
not complete so the meaning becomes unclear, ttoe er
wrote of the tool functions used in practical aiti®¢ and
error chemo entrepreneurship work procedures pregen
the module. After evaluation, revision is made tmpioving
incomplete writing and improving the function ofuggment
and improving the chemo entrepreneurship work poce
prior to the expert review of CEP chemistry leagin
module.

The validity of CEP chemistry learning modules has

been taken on the basis of expert judgments caydaar
aspects of construct, content, graphics, and laygua
aspects. Validation has been done by five expdidatars.
In addition to assessing the module, the valididoalso
required to provide suggestions for improvementsthie
module. The suggestions provided by the validaterthen
used as a reference to revise the developed module.

Data validation results CEP modules were preseimed
Table 1.

Table 1. Test Results Validity of chemo entrepresieip oriented chemistry module

No Aspect Assessed Average percentage (%) Categerie

1 Content compound 85,2 Very valid

2 Construct compound 81,1 Very valid

3 Language compound 83,3 Very valid

4 Graphical compound 87,7 Very valid
Average 84,3 Very valid

Table 1 revealed the assessment of CEP moduled base
on content, constructs, language and graphicakotsitmet
the valid category with a validation score of mtiran 61%.
So the module could be used for field trials. la thodule
validation stage, the validator provided input: ¢&rify and
enlarge the image size; (b) fixing elusive phrases
writing too long titles; (c) correcting the concepnd
spelling errors in the module. The module is theviged in

accordance with the validator's suggestion befoomexto-
one trial.

After the validity test by expert, one to one tést
conducted on three heterogeneous learners. In oa®
trials, informal interviews were conducted with tlearner
to ask the students' feedback and suggestions en th
developed modules, and then the practicality test done
to find out the benefits, ease of use, attractissrand time
efficiency of developed modules.
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Based on the results of interviews have obtained th
results of cover and color choices. It could prevadtraction
to students in learning. In terms of both the makeand
language presentations used were good and detaildd
used language that was easily understood by tlestst In
addition, the pictures displayed in the module daukke it
easier for students to find their own concepts. Fteps

contained in the module were also easy to undatstan

students and chemo entrepreneurship activities hia t
module can motivate and foster student entreprshgur

interest.

The result of the experimental data of CEP chemistr
experiments could be seen in Table 2.

Table 2. The results of one-to-one CEP chemistpegments

No Aspect Assessed Average percentage (%) Categerie

1 Ease of use 81 Very practical

2 Attractiveness 80 Practical

3 Efficiency of usage time 80 Practical

4 Benefit of use 77 Practical
Average 79 Practical

Table 2 discloses the overall results of chemically
oriented chemistry practice chemistry oriented riesy
module. In one-on-one trials it has met the prattic

small group evaluation has been done by explairirey
steps of CEP module. Learning for a single meetihgix
students has been implemented. The result datanafl s

category with a score of 79%. After small grougiteg the group_ chemo entrepreneurshlp oriented - chemicals
. . experiment can be seen in Table 3.
next stage of development is small group evaluafidns
Table 3. The results of the experimentation of sgra@up CEP chemistry module

No Aspect Assessed Average percentage (%) Categarie

1 Ease of use 84 Very practical

2 Attractiveness 77 Practical

3 Efficiency of usage time 86 Very practical

4 Benefit of use 80 Very practical

Average 81 Very practical

Overall, the results of module practice in smalbugr
trials were 81% in very practical categories. Titagealed
that CEP chemistry module for grade XI SMA/MA state
could be used for field test. Yet there were siiline parts
that need to be fixed. After the revision of snalbup test
results according to the suggestions and commehfts o
learners, then its carried out the next stage wéldpment
was test field test to get results about the prality and
effectiveness chemo entrepreneurship oriented ctigmi
module generated. At this stage, learning actwitae
conducted using a revised CEP module. Learningyities
begun by pretest, practical activities, group distns,
product planning related to hydrocarbon material,
petroleum, thermochemistry, reaction rate and cbeimi
equilibrium. Field test aimed to determine the effeeness
of modules that have been designed, module effautiss
criteria could be seen from the influence of the wud
modules on learning outcomes and activities of nees.
Here was the result of data analysis about thet@féness
of modules that have been used.

A. STUDENT ACTIVITY

Student activity was one of the aspects used talsee
effectiveness of the developed module. Assessmént o
student activity has been done at each meeting. The
student’s activity assessment categories were sorudi
reading, viewing illustrations, observing experitsn
asking questions, collecting information, respogdito
questions, listening to discussions, recording tesults,
recording the results of discussions, working omksbeets,
doing exercises, discussing, taking notes, dematiglythe
results of the discussion in front of the clasqpezimenting
and excited in doing chemo entrepreneurship pmectic

The result of observation of the students activity
obtained by the percentage value of the studentitgct
when using CEP module was 80%, which showed that
during learning to use chemo entrepreneurship titn
chemistry module many students were actively ine@dlv
Based on student activity revealed the student dase
every activity that already exist in module. Studexercises
and worksheets on the module could be answered by
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students and the also practice activity to prodheeproduct

has been done well. The products that students have
produced were briquettes, aromatherapy candles, gel
compresses, Styrofoam cooler box, and coconut leth a
baking soda toothpaste. It was revealed that dahieagtudy
using CEP module many students are actively ineblve
This has revealed the delivery of messages to resdubs

well understood for use in studying the chemisfrshe odd
semester grade XI.

B. STUDENT LEARNING OUTCOMES

The effectiveness test of the developed moduledcbel
seen from the change of students' learning resfiiré (pre-
test) and after (post-test) using the developediyrb The
purpose of pre-test was only to see the initialitsbdf
students before learning to use products developed.
Learning outcomes of students can be seen in Table
below.

Table 4. Student learning outcomes

Completeness

Completed
(=71)
Students total 27
Percentage 87

Uncompleted Total
(<71
4 31
13 100

After using CEP module, student learning outcomas w
> 87% as known as above the minimum completeness
criteria. It revealed that the effectiveness of mbe
entrepreneurship oriented module was in good caje&n
it was concluded that the module has been effedtivbe
used as a learning resource in the learning process

C. PRACTICALITY BASED ON STUDENT AND TEACHER
RESPONSE QUESTIONNAIRES

Practicality data has been obtained based on tuhée
and student response assessment sheets. Questgohasi
been filled by the teacher as a purpose to getrirdtion

about module practicability based on teacher cemattbn.
The results of the questionnaire responses obtdigetthe
average value of module practicality were 88% ie th
practical category. Practicality test based on esttd
response questionnaire has been done by gettingaheng
process using the developed module as well
predetermined schedule. Practicality test was tyngiving
guestionnaires of practicality to students afteringis
chemical module oriented chemo entrepreneurship.
Practicality data on field test chemo entreprer@prs
oriented chemo field test can be seen in Table 5.

as

Table 5. The results of practicality as a field &P module test.

No Aspect Assessed Average percentage (%) Categerie
1 Ease of use 90,6 Very practical
2 Attractiveness 94,3 Very practical
3 Efficiency of usage time 95,1 Very practical
4 Benefit of use 91,3 Very practical
Average 90,8 Very practical
Table 5 revealed the practicability of chemo students as excited as experience that studentangbthe

entrepreneurship oriented modules based on student
responses as score as more than 61%.

In terms of ease of use, the developed module has
facilitated teachers in implementing and achieveayning
goals and could help teachers to motivate and rfoste
entrepreneurial interest in learners. Based oncéspd time
efficiency and benefits, the implementation of feag
using CEP module has leaded to more efficient lagrn
The learning materials could be benefited by le@rire the
structure of science and everyday life. Interest or
considerable student attentiveness could occur ehdnc

applications of the knowledge they acquire in thagily
lives, so as to foster students' interest, motivatiand
curiosity. This was in accordance with the findingb
Haryati (2012), students who have been accustored t
produce useful products and economic value in eary
life could increase interest and motivation in féag and
entrepreneurship. Skills training in learning atsmld help
foster entrepreneurship skills in learners [10], From all
aspects assessed the module obtained a good resgmanms,
means chemo entrepreneurship oriented module doild
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received well and used as a teaching material udystg
chemistry grade Xl on the odd semester.

[VV. CONCLUSIONS

Based on the development and tested, the developed

CEP module was valid or feasible to be used asmnilgy
resource as 84.3% categorized as very valid. Theeptage
of student learning activity measured as effectdgsnhas
been obtained on average 80% as effective cateddhnile
the effectiveness of the module based on studembitey
outcomes, it obtained an average of 87% categoraed
effective. In addition, practicality based on stuidend
teacher responses showed their positive respoiosdket
developed modules which categorized as practicalthe
module could be well received and used as a tegchin
material in studying chemistry grade XI semesteat.od
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