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BSTRACT

The research aimed o develop ieaching matenials of nutural product chemsiny INPO) by conducting
fenup i estigation: ol cooperative leeming mode! o mcteme sudents’ ifz skills b describe their
femsibility, In thin rescarch. studenin® e skills welude scadenmic and social skills. . the intented
feasthiliy inchales three uspeors salidity, practicality . ael eflectivenes impedt The ieaching malerials
fie, syllabus, Dol plan. stisdenin’ bioks and students” wodksheets) acoompan el by studients” Tifie shills
obmery atigm sheei were developed wsing Ressirch & Developroent metheds o proposed by Horg and Gall,
The waching muteniol deviehoped wemn uu“'hn-hm of Chemistry Department, Lniversitas Neger)
Furahaya, Indoncs. The developed materhs were Turther asseased and validated by an export (for valudity
apect). and the implementation of the materials in fhe clisy were observed by o number of ohservers (lin
procicnliny and effectiveness ipectn) and then anplyeed quantitstively mnd described qualitasvely. The
Tilhngs of the peavnrh howed et ihe developend iesching materls of NPC ses feasible bocinse of
their walidhty. prictucatity, and cffcdiivencss. This meam thid ihe muterals wulid peconding o the
capert’y fidgmends, were practical mnd elliective when implemented in the NPC prvcess, whl were
bl i ineromss shudenns” life shills.

Keywards Feashility, Natural Product Chemistry, Students Lile skills, Teaching Materials

INT UCTION

uly include textbooks, workbooks, cassettes, CD-ROMs, videos, phatocopied
handouts, newspapers, el und are @ld to impant knowledge (Tomlinson, 199%). Further,
Tomlinson (2001 in Harsono, 2007) stated that “materials mean anything which affijsed 1o
ficilimte the leaming process of students™ and can be culled us teaching materials. Teaching
maternls can be presented m the form of prins. live performunces, on casseties, CD-ROMs,
DWVI¥. or via the internet. However, in this research. we focus on teaching materials that are
presented in print form, including  syllubus, lesson plan, swdents”  books,  students’
worksheets, and students’ life skills observation sheets,
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Natural product chemastry (NPC) is the name of a course taken by sudents in the third
year. In Indonesia, the course had been available mostly in higher education, including. in
Chemntry Depantment. UniversitasNegeri Surabaya, Indonesia. Almost all of Chenistry
Department of higher education in Indonesia held in the course abenve . However, [or this time.,
the courss wan tught withou mvolving chemicals and other environmental sources is real
objects in the classroom. Teaching materials of NPC armanged on the basis of field studies and
using chemo-entreprensusship (CEP) are not available m Indoncsia. Therefore, we tried n
prepare the muterials (syllabos, lesson plan, sudents” books, stadents” worksheets, and
stude@)’ life kills observition sheets) in this rescarch.

e S N i e e

valued Mﬂhﬁ“ﬁﬂ persomal skills, and infilperonal '*m.. ﬁ
skills anc thus distinctly different from physical or perceptual motor skills, as well as from
livelihood  skills, such us  crafts. money and  entreprenconal kil

{hrps: /Life_skills-hused _education).

Em;ﬁ ability of wn individual 1o exploit an idea and create an
, a0t only for personal gain but also for scial asd developm
: : . Entreprencu itaclf can be positively linked
MEH.'.H b Thus, we intmduce o CEP approach, which is used in the
learning process 1o use and maximize chemicals and other environmental sources @ real
objects. Chemical here means associnted with chemical components contained i a plant and
the functionality and usability of the plant itself to the interests and welfare of the community.
In this case. students may leam to improve and give added value of the sources. Students can
take advantage of a plant. ¢g. mongosteennind. that is known to contain & chemical

mEmEostn & an anvoxidant mgredient and/or for other bioactivity functions.

By using the CEP approach, students will get a hands-on experience in handling
chemicals and environmental sources. Hence, the studenits are able to pot only know. leam.
and create how the sources can be treated 10 be new idaas, processes, and products that are
tisciul and that have economc value but also grow therr entreprencunal skills. In this paper,
we wanl to snalyzc students” entreprencurial skills especially related to students' co-operation
and communication skills that are part of social skills, bexides scademic skills

Currently. in Indonesia, 70% ow of 4135975 students opt for nomvocational subjects
and anly 30% opt for vocational subjects. and the university cnrollment rute was oaly 29%.
More than 71% or 2055 S50 students 10 general high school graduates back 1o the community
without life skills (»ww pdsp kemdiknas goid). This means that they do not have the life
skills w0 be truly ready for on-ficld activities Therelore. a keaming process that integrates the
CEP approach to grow students” life skill@iflould begin immediascly . especially . in Indonesia

Utomoet al. (2018) reponted that the training of CEP spproach integrated life skills is
considered 1o be very approprisie 10 be sdmini@@red w chemistry teachers Related 1o this
repont. Paristiowatier of {2014) haveione a research that was conducted ot SMAN 39
Jakarta. Indonesia. They mformed that o student’s ciferation and communication skilly that
awe pant of estreprencurial skills cun be improved through the implementation of the CEP
upprisach. To improve o studem’s social skills, it can be facilitased by starting 1o use real
objects or phenomena orientations available in our envitonments (Hardy, 2005) In meant tug
! objects or phenomena orientations can be used as o source and media 1o train gudents”
social skills such as conperation and communication skills. In this vicw, cavironments us
muatenal sources can be used as madia of CEP or can be hrooght i the cliss (o be siudied hy
students. Matenal sourcesuncinde bertn, procosad products of herbal plant, preparation
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process and packaging process. Therefore. an NPC lesson should be amranped and developed
by partly wvolving environmens. In this, material sources as media can be involved 1o
amange the teaching matenals of NPC. The lessom can be provided m the class through an
appropriate keaming strategy. This can be achieved through a fiekl study and using the CEP
approach so that students can gain the roquired entreprencurial skills.

Ficld studics shoukl be done by teachers prior wo preparihg the eaching materials, By
undergoing ficld studics, wachers will obtain many experiences so that they can overcome
and look for a solution for handling the student’s problems when students did o wrong
nctivities deal with the resulis of Geld study When conducting field studies. it was possible for
students to do activities that are less precise, soch as preparing the observation sheet for
identilication of the type and mame of the herbs, meotioning s fupchion s a radithonal
madicine, preparation for phytochemical iest herba, and others. To promaste an achievement of
sudents” lifie skills. 3 learning model that can be used 10 model and sccelerate its syntax based
o field study and CEP spproach. That is, the syntax of the model should contain phases and
activitics of leachers and sudents who wre onented toward Gield stody and CEP approach. The

proposed leaming model s 1 investigation cooperative leaming model | GICLM).
Gl is one form of CLM. In GI, students form interest groups within which they plan and
implement investigations and demon; findings 1o the class in the form of group

presentations (Ivy Geok-Chin Tan e al, 2006). The teacher’s geteral mole is 1o make the
dudents aware of msources thit may be helplul while conducting the mvestigation (Zingam,
2008), For this reason, we choose GLOLM us siated by Slavin. Slavia (2005) agled that the
syntax of the model included the following: 1) wentify topics and sgregate students into
groups, 2 plan tesks that are learned, 1) perform the investigation. 4) prepare final repons 5)
present the reports, and ) evaluste the final reports.

According o Joyoe and Weil (Aunumahman, 2010}, GEICLM possessed advantages that
are able w facilitatcacademic rescarch skills, social infegmtion. and social learning process.
The madel made a condition i which students not only perform academic rescanch but also
perform social integration and o social kaming provess, As we have mentioned above that
acodemic and social skills are a part of entreprencarial skills, the skills should be trained in
the learning model. For this reasons. this study focuses on developing teaching matenals of
NPC by conductng leld studies and using the CEP approach. In general, the study can be
illustrated by a framework as shown in Figure |

Developing teaching mutenials of NPC using GI-CLM 10 increase stodents” life shalls
has not been done vet. In addition. the materials developed by focining more on Tickd studies
and by uning the CEP approach had not als been done yet. The matenals were developed by
directly relating 10 real obsects o phenomenon in our eavironments. By conducting field
studies and using the CEP approach. students may obtain learning experiences regirding how
a treatment process of natural sources may become useful products and added value As a
rewili. the leaming process will be more interesting., joviul, and meamingable (Supartono,
XMy ciied from Saplonni and Mursiti, 2007), One of the advantages of the learming that is
developol on the bais of field sudies and by using the CEP approach is that it enhances
students” lifie akills. Students are able ts use and maximice the natural sources (12, potential
plants) become herbal medicines (Saptorinl and Mursiti, 2007) In onder to facilitate the
learning mentioned ubove, it is required to develop teaching materials & mentioned above. ln
this paper, we only focus on students” life skills, i particular. scademic skills, such @
foemilating o problem, preparing a hypothesis, designing a procedure, performing analyses,
imlerpreting data. decussing, obtaming a cooncluson, and presenting reports, and soctal
skills such as responsibility. collaboration, and acoepting differences.
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Figure 1. Theoreticil framework to develop teaching natenials of NPC using GI-CLM.
1o implement the materiuls, and o know their eifects wward the students” life skills

The Em of the research is to know the leasibility of weaching materials developed on the
basis of feld studies and by using the CEP approach o incresse students”™ life <kills,
According to Niefign (1999), the feasibility of a teaching materiad should be tested from
three aspects, e, validity, practicality, and effectiveness of the developed eaching marerials,
In this research, the validity of the puerials witl be theoretically determined on the basis of
an expert’s judiflinis, while the practicality of them will be answered by collecting data
related 1o the wm of the lesson and sdens’ activities disring the
instructional process in the classroom. Then, 'ﬂm effectivencss of the materials will be
examined bY collecting dita using the resilts of students” academic aml social skill
observation sheets during the leaming process, The resulis and materials help the teachers in
constructing sudenis” academic skills of NPC and supponing students” social skills. We hope
that the findings of the study could guide and help the lesson designers (leachers) m designing
better teaching materials for teaching NPC

METHODS

a. Teaching Materials” Development Procedures

The research was performed to know the feasibility of the waching matenals of NPC
that were developed on the basis of field studiesand by using the CEP approach through G-
@M and 1o describe the results of implementation of the materials in the classroom. The
research was done in three stages. 1. 1) developing the matenials, 2) doing validation and
revision the matenals, and 3) trying out the materials in the ¢lassroom,
B0 At the first stage, the tcaching materials were developad by refemring 10 Research &
Development (R&D) methad (Borg and Gall. 1989) The R&D method consists of wenstages,
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@ are (1) Stady and Information Collecting. (2) Product Planning. (1) Preliminary Product

Form developing. (4) Preliminary Field Testing, () Main Produet Revision, (6) Main Field

Revision, and (1) materials implementation. All of the first stages had been done and

required comections ware revised 10 produce teaching materials of NPC. The teaching

materiabs developed consist of syllabus, lesson plans (LP-01. 02 and -03), students’ books

(SB-01. -2, und -03), and sudents’ worksheet (SW-01.02. and 03). Ten stages o develop

the makerials can be exploined us follows

11 | Seuely wanved Inforrmerticon Collecting
Al this stage, it has been carmied out the liierature study and field sudy. Literature study
that had been conducted is 1o analvze the concepts amd theories related I teaching
aieriab of NPC sspecially the matenial suppont of Basic Competences and the selected
indicators. The activity of fiekd stdy supponied by CEP approach is to identify, acquire,
und collect information related 1o the carly knos ledge and descriptions of binactive plants
presenited in the hiekd. The next information sre the results of phytochemical test of the
plants, the recognition and understanding of the variows separating technigues, und the
knowledge and processing of traditional medicinal plants inw herbal medicing, Stages of
this revearch have largely been done in the first year (2014) of iwo years (2014-2015).

124 Prosdoct Plasning (beaching materialy of NPC')
In this rescarch, products proposed are NPC teaching nuaterials. The entire information
obtained from the e stage was used as materials W prepare and eaching
muterial of NPC. The plan of the development of teaching materials of NPC b dnitiated by
preparing syblabus, levson plan. students’ book, and studenty’ worksheel and i then
followed by preparation of students” life skill observation sheets. The following are the
companents of students’ books: 1) book title, 2) forewond, 1) a brief descripnon of the
course (includes competency standands, basic competences, indicators. and learning
objectives) are taken from the syllabus and also laid n each chapier, 4) keywonds, 5)
chapler (matter), 6) exercises, Threferences, and appendin such s 8) student worksheet.

(31 Prelimingry Product Form Developrent
Development of waching matcnials of NPC, of course, preceded the development of the
syllabus and fesson plan. Lessom plan s o pade that may be croited by lecturen
(rescarchens). The steps of the leaming process should be well organizad in 2 scenano of
activities such that iasily facifitates and tramfersmatier to students. Morcover, a lesson
plan is prepared for cach mecting and comprises thiee mectings (3 x 3 x 50 min), Each
mecting contains a different matter. Scenario leaming activities developed by wsing GI-
CLM as proposed by Sharan (in Supandi, 2005), includes the following (1) lecturer
divided the class imo 3 heterogencous group, (2) the locturer explained the purpose of
tearming and sk that should be performed, (3) becturer summoned the head of each group
to perform the matenal dubies co-aperatively. (4) cach group discusad the matter oo-
aperatively, (3) onoe completed, each group is represented s chairman o any member
who presents the results of the discussion, (6) ather groups can provide feedback on the
mesults of the discussion, (7) lecturer gave o bricl explanation (clanfication and/or
strengthening) in the cvent of an error or doubt and provided cooclusions, amd (K)
procurement ovaliiBion was conducted (tes).
Marcover. some research instruments developed in this study include (1) vififistion shects
for teaching mutenals of NPC. (2} observation sheets of implementation of lesson plas. (1)
observation sheet of students” activities, and (4) observation sheet of students’ life skills,
The aspects observed 1 know students’ Tife skills are (1) ability w0 read the mgggrial, 10
underdand the essence of the mutenal, and motivation o solve the problens: (2) ability 1o
wowrk im o groop. (3) ability 10 communicate (included in the preseatation ) and respect the
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opinion of people other; (4) capability of thinking and reasomiag in performing stape
process (eompiling the final report of activity), and (5) skill and isnovative thinking in
making herbal medicinal products from medicinal plants as well us creativeness in
designing the price of herbal medicinal peoducts, All this work his produced o preliminany
draft of NPC icaching materials (deaft 1)

41 Prediminary Field Tessing
Early trialy of the product INPC tcaching mutenals) (drafi 1) are conducted 1 validate the
product. That . teaching materials of NPC that are developed an the basis of field sudics
and by wsing the CEP approach is firther validated thearatically tthearetical validition:
construction and contents ) (aspect of validity), ranely, by sking for feedbackicotments
ond msessment of expers who strongly understand the field o course material of NPC
with minumal dciademic gualifications e doctor and'or masters who are studying edocation
dncioral progrum,

%) Main Product Revision
Buased om the fecdback/comments of experts in the foarth stage. rescarchers revise
materials of NPC (drafi 11, The revised draft | s the teaching materials of NPC odeaft 11,

1) Main Field Teaing
NPC teaching m Is (draft 1) were validaied in wrms of construction and contents and
then were tested 10 msess (he feasibility of NPC teaching materials from thé aspect of
practicality (empirical validation). The test may be carried oot and determined by
nsewch instruments, ie.. (1) observation sheets of implementation of lesson plan, (
observation sheet of students” activities. and () observation sheet of students” life skills.

17} Ohpperativeal Product Reviston
After ieaching mmerials of NPC are tested. the neat step is 1o revise the teaching materials
of NPC (draft 11). The stage produces tenching materials of NPC (Draft 10,

181 Field Operationc! Testing 1] i
NPC teaching materials (draft [1) arc further tested to assexs the feanibility of teaching
materials (empincal validation) from the aspect of effectiveness. The test can be executed
aher seaching materials of NPC have been comyled and preparad.

19 Fimal Prociuct Revisson
The teaching matenals of NPC are turther refined on the basis of the results shove 1o
always lcam, analyie, and interpret feedback/comments and suggestions. These activities
will lead 1o the acquisition of NPC icaching materials that are more complete, perfect. and
readily dissenomued in the Dield (the class ) that is greater.,

it Feaching Material Implesenting
Implementation of teaching materials of NPC had been conducted in the classroom within
a specified period (3 mectings). When implementing the muterials in the class, it b
necessary o prepare some rescanch instruments s mentioned ahove

Al the second stage. all of teaching matenals of NPC nm!ﬂiﬂﬂﬂ.bjf an expert’s
Jdgiieots by wang & validstion sheet After the materials are stated 1o be valid by the expert.
they will be implemenied n the classroom to confinm therr practicality and effectivencss.

At the last stmge. the matcrials that are valid were funther tested in the classroom . This
wm (ollowed by data collection by uning three data colloction tools: (1) observation sheet
about lesson plan implementanion, (2) obsenvation sheet about students” activities, and (1)
obscrvation sheet phowt students” life dalls. All of these ools had been validated by experts
before bBeiig used W collect data needed. All of collected data was then  analyacd
yuantitatively and deseribed qualitaively.,
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The leaming activities in the Classroom were ohserved by three observers. The
observers monitored the studenis” activities and sudents’ Hie skills (scademic and sockal
skills) and alvo gave scores using observation sheets based on their rubrics.

b. Participants

Thnd year students registered in the Chemistry  Depantmentfi/niversitas Negeri
Surabaya, Indonesia, were required 1o enmll for o NPC lesson. There are two puraliel classes.
class A and class B. comprising 25 students cach (totally 50 swdents ), All students are treated
to he particepants
c. Data Collection Tools

This study used four data collection wols @ mentioned shove that will be needad o0
know the feaxibil ol the teoching materials of NPC: (1) observation sheet about besson plan
implementation, (1) observation sheet shout sudenis” activities. (3) observation sheet about
students” life skabls. ami (4) validation sheet for an expens” judgement
d. Vulidity and Relinbility of Instruments

Before being used as data collection toals, the validity and reliability of the instrments
should be determined as eaplained below,

1) Validery of Intrumsents ]

There arc four types of validity o assess an instrument: 1) content validity. 2) face
validity. 3) concurrent validity. and 4) construct valifly. Validity refers to what i tested
and how well this comesponds with the behavior. Validity, however, is not a simple
concept, and vanious forms of it are identified acconding to the basis of the judgement of
validity mmuh-—umu- imstrument would msult from
comparing the content wsevsedd with the coatent of # cumculum that it was imended 10
mscss. Face validity s bosad on expent judgement of what an sssesament appesrs in
asess, while predictive validity is the extent 10 which an seesunent reflects an intended
future performance. Concurrent validity is derived from the corelation of the outcomes
of one meexsment procedure with apother that is assumed 1o assess the same kowledge o
wkill. Comstruct validity s o judgement of how well the assessment calls upon the

and skills or other constructs that are supposedly sssessed  The validity requines
a clear definition of the domain being assessed and evidence that, in the assessment
process, the imtembed skills and knowledge are used by the leamers (Harlen, 20001, In the
research. we only wsc two types of valufity that ac content snd construct nﬁ
msews the instruments including waching matenals of NPC, with catcgory as in

Tuble 1.

Tuble 1., Vialickoshet (isexsment eRoey foe e unstruments (alyos te Mg matersal of NPC)
_’ Average Seoms Chateguiry
>16

Suong valid
In-36 Valid
1927 Enough
10-1% Invalid

Soarce Adapied from Ramumanan ( X100

Lﬂ““l mentioned in Table | shove, ihe nifjenials developed on the
basis of field studies and the CEP approach by using G1-CLM are called to be valud if all of
components of the mstruments incloding 1caching moterial of NPCwere ascued by
validators withan average scorenfl >3 51

21 Refiability oof foviranemirnin
As mentioned dbove, there are four data collection tools (imtruments ) that will be
waed i the study. However, there are only two instruments whose relability will be
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[
determined, namely (1) obsenvation sheot about lewson plan implementation and (2)
observation sheet about studdil’ activitios. Their reliability can be known by using the
cyjuation below that is called “percentege of agrveming ~

=y — &8
Percentuge of agreemeni l-l S ¥ 100%,

where A is the frequency aspect of the mimtl;hh'mmﬂwlﬂﬁ
frequency and B i the frequency aspea of the activity observed by an observer who
provides low frequency

The tools that had been propared can be called o be reliable if they guve percemage of
agrecment > 75% (Bonch, 1994).

2. hmm
I this stdy, data analysis technigues used 2 (1) analysis of the results of
validation of NPC teaching materials and instruments, (2) analysis of the implementation of
NPC lesson plan. (31 dnalysis of students’ ies in the leaming process, and (41 analysis
of students” life skills. These will be explained i fallows,
() Anarbssis of the Rexilt af Validerion of NPC Teucbing Miserials and Instruments
NPC icaching maienals (syllabus. lesson plan, student” books, snd stodents’
worksheet, and keys) and rescarch instruments (“data collection tools™) had been prepared.
The validution of NPC fiching materials and rescarch imstruments can be condiied by
validutons (two persons) by means of providing a score from | 10 4 Validators are abo
osked to give advice ond comments (if dny) wowand the materials and instruments. The
seoren given are then analyeed 1o determine average scores. From the average scores. their
cutegory can be established, o presentedin Table 1. The waching matenaly of NPC and
istrunents that bave boon validaied will be revised insccordsove with the sdyvices amd
comisents from a validator 1o obtain the natenals and instruments that qualify and arc
eligible for wse in the next trial

L]

1) Analvais of the lmplementunion of NPC Lexwn Plan
When the NPC lesson plan was implemenied in the clofffroom, il was observed by three
ohservers by means of providing a scone from | 0 4. Observers are also asked o give
wdvice amd comments (if amy) toward the implementation of the lesson plan. The scores
given ane then analyzed to determine the average s<ores. From the avenage scones, their
category can be established, av presented in Table 2. Two observers at the trinl stage for
three meetings wse the same instrument 0 observe the same varables. Asscament
category Tor mplementation of Lesson Plim can be shown as in Table 2.

Tahle 2. Avseswmen) category of implementation of NPC lexson plan

_Average Scores

>ib Very good
2R3 Chonnd
1927 Enough
1018 Not guad

Source: Adapted from Ratumanan ( 2006

Agreemen! between the two olwervers who had given judgment on the imprie mie nlabion of
the lesson plan will be calculated by the percentage of the agreement techmgue. Both
analysts were asked o rate according 1o observition results that were rested,
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151 Amatlvads oof Stwdlents” Activities in the Learning Provess
Agreement between the two observers who had given judgment on shudonts’ activity
istuments duning the leaming process will be calculated by the percentage of agreement
fechmique. Agreement between the two observers who had given judgments on students”
activity for three meetings will be culculuted by the percentage of agreement technigue
Both analysts were wked 1o rate accanding to observation results thit were tested,

{4y Amadvads of Sriwdewts © Life SLilly
Students” life skills (academic and social skills) wre analyred on the bads of ussessment
results by obwervers by using 2 o ssscssment rubric. Assessment calegory flor students”
hifie skills in the leaming process can be shown a« in Toble 3.

M!r.qe Scures
156-4.00 Very good
3158 Chiwind
256-1.99 Enough
1 00-2.55 Now goud

Source: Adapied from Rasumanan ( 2006)

h-ﬂ-ﬂ.“ﬁ mstery of lifc killy competences if g profile of
their life skill lied on 2 minimal category of good (3.00-3.55)

RESULTS AND DISCUSSION
RESULTS

The feasibility of a teaching material is determined h}gw aspects: 1) validity, 2)
praciicality. and 3) (Nieween, 1999). Three aspects of developed teaching
materials of NPC that arc ohtuined can be reporied as follows.

. mﬂﬁtﬁ“r—mmanm-ﬂm e

The validity of developed teaching mawnals of NPC was mscssedby expents’
dgments ( two persoms ). Accomding 10 the cxports, all the 1caching materials developed are
vlick. The average score that was given by the expernts for syllabus is 3.80; for kesson plan
LP0, LPO2, and LP-03 are 386, 1 88, and 388 for stadents” hook SB-01, 5B-02_ and
SB-03 wre 380, 383and 3 85, for students’ workshoet SW-01. SW-02, and SW-A03 are
AN, AXS and 2R3 Then, the averuge score that wis given by the experts for observation
sheets of acodemic skills for two meetings are 3.92 and 3,92, While the average score
given for obscrvition sheets of social skills for three mectings are 395, 395, and 400, As
the average soore of the matenals and mstruments given by expens s more than 3 60
{23 ), =0 the matenals can he categorized 10 he strong valid

b. Practicality of Developed Teaching Materials of NPC

Practcality of dffloped teaching materials of NPC can be scen from the
ohscrvation resulis oficr the implementation of the lesson plas and studems* activity during
the learminig pricess. The ohservation resulis of both can be explained as follows
11 The Implesemasion of Lesson Plaws of NPC

The implementaiion of lesson plans of NPC (LP-01, LP-02, and LP-03) dunng three
meetings had boen observad by three observers. The average score that was given by the
ohservers for implementations of LP-O1, LP-02, and LIO3 are 350 ( pood categony 1 350
igood category i and 187 (very good cutegory), respectively. The peroemiage of
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agreements that was given for LP-01, LP-02, and LP-03 are 82 594 58.57%; and 96 03% ,
respectivedy. It seems that the averge score amd percentage of agreement of lesson plan
increased when implemented during three mectings
2} Snwdemts * Activiries duning Learming Procew

During lcarning process for the three mectings (meeting 1, 2. and 3}, students’
activities was observad by the same observers {three pensons ). The averuge of percentage
1% ) for students” activines was represenied in Table 4. As shown in Table 4. it scems that
predomimant stadents” activities in learning process ane 1) boowsing the internes, 24
working in groups. and 3) presenting their works and have averige scores of 23.19%,
2.62%, and 11 76%, respectively. Therefore, the lesson plans developed by NPC had
maxinized the students” activitkes especially for three sctivities as mentionad above

Tuble 4. The resudtn of umolvand date af stadents activities diring three meriings

Percentage of Students’ Activity  Average of
Meeting 1 Meeting 2 Meetingd (%)

Mo Students Activitie

Paying attentiont 1o the

Vo dectmer explanation K96 Tm Hui K30
2 Reading student books B9 790 LY 830
3 Preparing student worksheets 16,599 D65 93 120
4 Browsing the internet 15.57 26.32 27,68 3.9
£ Working in g proup X8 24.12 21.57 21462
6 Preseating their work 2n 1096 1205 11.76
T Asking or giving comme s LR 453 492 fi.24
K Arguing 754 701 670 708
9 Others | 8% 220 (144 1 51
Total 100 100 100 100

Efectiveness of Teaching Materials of NPC

The effectiveness of the developed teaching materials of NPC was also confirmed by
the data thot were collected after trying oul maserials in the classroom. There were ab beast
twir data that were able o confirm the effectiveness of the developed eaching matenial,
e, 1) the data related to ascademic skills 2) the data related to ills. These data
entirely confirmed that the developed icaching mancrials were effective imphemented
in the
1) Stwdents * Life Skills ( Acadessic SLills)

In this cuse, swdents” life skills (academic skills) that were observed included 1)
formulating a peoblemn, 2) constructing & hypothesis, 3) designing a procedore, d)
conducting analyses and dsta imerpretation, §) discussing. &) obtaining cone lusons, and 7)
presenting reports, The analyzed data during two meetings were resulied as seen in Figure
2 below.

As prescited in Figure 2, academic skills (such as formulating 2 problem,
constructing a hypothesis, desigring o procedure,  conducting analyses and  data
imerpretation, discussing, obtaining conclusions, and presenting reposts | had  been
represented by students 4t the meetings | amd 2 with average scores of 305 and 350,
respectively
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It tormulating a problem. 2) comtructing a hypothesis, 3) desigmng o procedure, 4)
conducting analyses and data interpretation. 51 discussing. 61 obtaining
vonclusions, and 7) presemting reports

Figure 2. Dingram ol Analyzed Data of Academic Life Skills a1t Meeting | and 2

It scems that the avernge score for students” academic skills are catlcgonaed v be
gond (1.00-3.55). Therefore, the teaching materials of NPC were developed on the basis of
field studiesand by using the CEP approwch and their implementution in the dassmom., we
were able o increase students” academic skills becanse there is an increase of average
score of thism froem 305 10 350 for two mectings,

2} Snwademty * Life Skalls ( Soxcial Skills)

Students” social skills were observed by three observers. Social skills observed
ncluded responsibility, collaboranon, and accepting differences by using an olwervation
sheet of social skills and obained averipe score of them as shown in Figure 3 below

4 =
yom
20 .nﬂ'"'l'l"'#!-
LN | BT T
1w * hovepling diffames
0
E ]
Mlwetivz | .
s TS Rectirg )

Figure 3 Diagram of Analveed Dt of Socinl Skills at Meeting |, 2, and 3

As shown i Figure 3. it wos seported that average soores of responsibility are 385,
3.066; and 384, colluborations are 3 74; 3160 and 3 84, und accepring differences are 1 47;
1.92: and 386 with their modus 3 80; 382, and 3 84, respectively. for mectings 1,2, amd 3
It seems that the averge score for students® social skills are categoneed 1o be very good (=
3 60). Therefore, the teaching materials of NPC developed om the husis of fleld sudiesand
by using the CEP approach and their implementation in the classroom were able W
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increase students” social skills becawne there is an increase of average modus of them from
JA0; AN2 10 3 R4 for three meetings.

DISCUSSION

As mentioned above that the nims of the research were 1o develop teaching materials of
NPC by conducting group investigation ol cooperative leaming mode] (GE-CLM) and 10
describe their feasfliility. In this case. teaching materiab of NPC had been developed. The
teaching materials were deviloped using resairch & development methods proposed by Bom
and Gall. Afier the materials were developed, the next step was o deseribe their feanibility.
Acconding o Hmﬂt. the Teasibility of the waching materinly developed should refer
10 thiee aspects, i €. . practicality, and cffectiveness.

Firstly . the validity of the matcrials and rescarch instruments developed had been stated
1o be strong theoretically by expert’s appraisal. This = suppornied by the average score for the
raterials and ins@lments given by experts o be more than 360, Therefore, the materials and
instruments were ready to be implemented in the classroom.

Secomdly, the practicality of the materials can be shown by two data, namely (1) data

refatad 10 besson plan implementation and (2) dota related to stadents’ activities Juring
leaning process. The average safff and percentage of agreement that was given by the
ohservers for implementations of LPOL, LP-02, and LPOY were categorized 0 be good
(3.00-3.48) and very pood (>3 56). Therelore, it can be established that the materials can be
practice o be implementod in the Slasarooin,
The third. the effectiveness of the materials can be confirmed by two datu that arsi 1) data
related to shudents” acaderic skills obtained after leaming process and (2) dua related 10
students” social skills gained during learning process. As reponted above that the students’
academic skills had boen represented by ssudents & the meetings | and 2 with sverage scores
of 305 and 350 tively. As their scademnic skills bay in the good category (3003 55),
students can be 10 possess the mastery ol Life skills competencies Funthermore . the
average scores of students” social skills at three meetings for responsibility are 388, 3,66, and
384 colluborations are 3 74, 3,60, and 384; and sccepting ditferences are 367, 192, and
386 with thewr oadin 3 80, 3H2, and 384, mespectively. I scoms that the avorage score for
students” social skills are categorizad 10 be very good (2360). Therelfore, the teaching
materinls of NPC developed ou the bisis of Held studiesand by using the CEP approach and
their implementation in the classroom were able 1 merease students” social skills because
there iy un increase of average modus of them to 380, 382, and 3.84 for three meetings.

In Indonesia, wome rescarches related 1o development of teaching materials with various
topics'mariers and onented on cenan leaming models methods/upproaches hal mostly been
comductad # be ined in clementary schools until higher aducanon. In additon, a ressarch
related to development of leaching materials of certain bogics/ianers wsng the CEP approach
huve also been partly done. However resciirch related 1o development of teaching matenals of
NPC using GI-CLM focused on feld study and CEP approach had not been studied yet.

The Following are sowne rescarches that are relevant with this purposed rescarch such s
rescarches conducted by 1) Sunmmnti (2008) reporied that Practice of General Chemintry
Lesson at Stady Program of Chemistry Education, UniversitasNepert Semurang, Middle Java,
Indunesia, was able W incremse entreprencurship  motivation for  students”  chemisn
education, 2) Mursitier al. (2006), and 3) Saptorimi and Mirsits (2007), concluded that the
implementation of model and teaching materials using CEP and Ao sndistry approaches as
CET media through field observationcan increase entreprencurial skills and students” lenming
outcomes on Terpeaoid and Alkaloid Topecs, 4) Supanono (2006) with title *Increasing
Students” Creativities in Chenustry Leaming Using CEP Approach, "declaning tha
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implementation of Chemistry leaming modffl using CEP approach can mprove students
ereativities, §) Sumartier of, (2014), stated thit kaming wools e chemoentespeeneunship-
hased hydrocarbon und petroleum was valid and effective in incrensing the soft skills and
interest in entreprencurship of X-2 Graders of SMA PGRI, Jepara, Middle Java. Indonesia, 6)
Kadarwan) er al. {20100, concluded that the learming method using the CEP approach on
Chemistry - Phivsics § Lesson posscss an important role in being casy to understand the lesson,
7y Kasuma and Swadi (2000 study —Developing Materals (Students” Books) of Chermistry
onented on CEP 1w increane Stodents” learning outeome and fife skills™— declarad that the
materinls of Chemistry based on CEP approsch developed were salid amd effective in
increasing students” leaming outcome and lifie skills. and %) Adlimer o (2014), reported that
the rescarch integrating entreprencurial practice in biotechnology [hson is reasonshle since
sme of waditumal home -made hiotechaology products have been commercially available in
local market. Those products inclde yeast, sovbean fermentation with Indonesian name as
“tempe,” “tabu or tof,” “tauco.” rice. or cossava fermentation (“tape”). From this, students
could Jeam o improve the value additon of the commoditics by making a betier packaging.
pew tistes, o new appeamnce, or through a new marketing system. Thas, teaching materials
developed referring to field study and CEP appeoach that has been declared 1o be valid when
implemenited in the classroom will provide a change to an increase in life skills

In other wornds, |rrmhu;nlmdt:d‘hﬁj'hm2urmdmh valid
acconding o expert's appraisal had been proven tobe cffective 1o be implememned in the NPC
learning process and be able to increase the students’ life okills.

CONCLUSION

The teaching materials pf NPC developed on the basis of ficld studics and by using a
chemo-¢cnireprencurship  (CEP)  approach  with  GI-CLM were  valid  acconding 10
experts’opinion. In relation with the implementation of the matenials, 1t can Be reported
thati ) the developed lesson plan cotld be implemented well in the classmom and (1) the
students wilk highly engaged in Gl model of environmental instruction sa they were practice
Then, the effectivensss of the maicnals can be considered by two aspects. (2. students’
academic and social skills. The resulis reponed thar the students” life skills showed
significantly improvement duning learniie process (ot mceting | and 2 for acadeiic skills and
at mecting 1, 2 and 3 for social skills) 10 the aims of the rescarch supporied by the
results and discussion, it cun be concluded that the teaching mutenals of NPC amanged hased
on ficld stuidy and CEP approach using GI-CLM are {easible
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