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Abstract. The purpone of this study w19 desermune the validity of the teaching materials of the Chemistry
Science Sty (USS) coune using cooperative leaming models on ~“Sicrcochemstry™ matter. The data
collecuon wechnigoe wed rescarch mstruments, mumnely the validomed teactung material valsdation shoet. Dusz
were anulyred oeing quantautive methods and their resilts wore exprossed in gualitative merraive. Validsoos
analysis tewand the resciach mstruments fir cach teashing matenal of SLP, 58, SW.OST, and CMT guve total
avarages wan LEN 4007 3.94; 3585; and 4,00 with very valid category. Meanwhile, the validation nnalysis of
the scaching materials coch gave an assexsment aspect with a total avarage for SO0, SUPO2, snd SEPA0OT
which ape 3.95; 305, ad 3.9% with very valid categories. Then, the total averuge for SB is 3.84; then for
SWAOL. 02 and 03 are 395 3% and 3,70 with very valul categoncs, respectively. Validation analysis for
CMT obwasncd 3 wtal average of 388 with very valid criteria. Finally, the results of fhe Teasibility tes of $B
beth &0 kenms of comtent feasibility and presentation feasibiity obtained a total average of 177 with a very
valed category. Thus. s 3 whole il teaching materals of CSS is stated i be very valbnd aml ready to be teasd
for practicaliny and effectnencs of the teaching matenials in the o1 learning process.

Keywords: Cooperative Learming Model, Storonchemistry, Teschmg Matenah
INTRODUCTION

Since 2007 until now (2018) there have been various learing innovition effors (leciures | in
the course of Chemistry Saience Swdy (CSS) with the aim of the learning becomes fun and
imeresting wnd centainly can improve student learming outcomes, Learning immovations for C8S
courses have been camied out stuning from the previous conventional method (lecture). then
perscitating by group until independently after they have studied the chapler and’or sub-section of
the CSS matter_In fact. in the Last five yeans they were also tasked with carrying out the translation
Mmmm{mmmhmmw.ﬁu way had been done 10 ssist studens
compile presentation materials 1o enhance the enrichment of their conceptual abilitics. However. the
learning outcomes (conceprual undendanding) have not heen fully achieved for all chapters becsuse
they are still under the Minimum Completion Criteria (MCC) of 70 < B < 75 (value B = 3.00) aither
clussbcilly or individually ., especially for “Stereochemisiry” matter. One posaible reason s that there
are no teaching materials incloding Semester Learning Plans (SLP), Student Books (SB), Student
Worksheets (SW). Question Specifications Tables (QST), and Concept Mastery Tests (CMT) that
help accompany them 10 learn and facilitate their conceptual understanding . The development of
teaching mutcrials for this CSS course using both leaming and medin-based models and learning
approsches/seratepics has never been done

Problem of Research

Al present, there are no teaching materials in the course of Chemistry Science Study (CSS)
mh—mm of Science Education, Posgraduste in Indosesia. especially for
Stereachemistry matter. Of course, this provides a huge challenge and opportunity for learming
innovations to be camed out by developing these malerials. Based on these descriptions and
thoughts. the Tormulation of the problem in this research are: "What is thiE alidity of the teaching
materials of CSS in Stereochemistry that is compiled and developed wing modified 4-D model *
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Research Focus

The development of the teaching materials in this study used o Eulﬂhi 4-D development
madel by Thiagatjan. Semmel & Semmel. Through the devedopment process. teaching materials of
“stereochenustry” and thewr research instruments have been produced. The results of the valid
icaching malerials of the CS8 course will help students gain keaming expenence in understanding
concepts of wercochemistry. The results of the valid teaching materials of the CSS will help
students gun leaming expenience in undentanding concepts especially on Swercochemintry. For
these reasons. this research is urgent and important to do immediately

METHODOLOGY OF RESEARCH
General Hackground of Research

By referring to the 4-D Model of Thiagarajan ef af. (Thrahim, 2002}, the development of the
€35 teaching materials wasfarried out by following the stages or phases as follows: 1) Defining
phase. This stage comuists of five sieps, namely cumiculum snalysis, student analysis, concept
MMMﬂwmd&ﬂuzimM.mmdmhmn
W0 desipn waching mutnals based on the resalts analysis at the defining stage incloding SLP,
SB, SW. QST und CMT on Stercochemistry, and } Development Phase (Develop). This stage aims
10 perfect the CSS teaching matenials that has been designed (as draft 1)

Instrument and Proced ures

Furthermore. this draft 1 is ready 1o be reviewed and validated by experts { lecturens) followed
by revisions i acconfance with the suggestions and inputs provided (ps dralt 2). Validation s
cartiod out by experts. namely lecturers who have a minimum master yualification and head
chancellor. Teaching matenals stated w be valid are then used in tials with limited students,
namely 7 people. Data collection wchniques in rescarch using a number of instruments such as
teaching material validation sheets including SLP, SB. SW, QST and CMT validation sheets. in
addition to rescarch instrament validation sheet

Dhats Analysis

Meanwhile. data analysis techniques carried out ase processing. amalyzing and inidfipreting the
data obtained including: 1) Analysis of research instrument validation resuls, 2) Analysis of
validation results of teaching material validation sheets, and 31 Analysis of the fensibility of $B.

of Research

This study aims @ determine the validity of ieaching materials of (S§ on "Stercochemisiry® maner
developad. The teaching materials that have been developed arc reviewed and validated by two
vahidators. The validity of the materials that was wanted to be known included SLP validity, 58
vitlidity, SW validity, QST validity, and CMT validity. Besides that, also wanted to find ot the
feanibility of SB including the feasibility of the content and presentation of SB through limited trials
fur Postgraduate students, Unesa Surabaya, Indonesia. Howe vt needs o be reported in sdvance
about the validity of the rescarch istruments used as describad m Table |

bt
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Tuble 1. Analysis of the Validation Results of Research Instruments

No Teaching Materiuls _’-v-.f"‘r"ﬁ_'? Scoreaverage | Criteria.
1. | SLP | Validation of Coment 400 | 400 400 Veary valid !
T Validution of Coostruction | 375 | 375 375 Veyvalid |
2 | SB | Vabdaton of Content i | 400 400 | Very valud
| Validation of Construction | 400 | 400 400 | Vay wlid
3. 1 SW | Validstion of Content 400 | 400 41000 Viry valid
|| Validstion of Construction | 335 | 400 | 384 Veywld |
| 4. | gsT i 375 | 400 3R8 Very valid
| & | CMT | 400 | 406 | 440 | Very valid

Sarun:

I SLP - Some sentences need 1o be adjusted to the kevel of thinking of students and need
a lintke reviddon to the seatences

258 2 Already complete for avsessment aspectsfi] 5B

1 5W =3 Some sentences m the instrument necd 1o be adjusted 1o the lewel of thinking of
students

4 AXST = Senme sentences i the instrument need 1o be adjisted to the level of thinking of
didents

A OMT =» Alrendy complete

Mot V1= Validator 1; V2 = Validator 2

Furthermone, it is reported on = results of data analysis on the validation of teaching
materinls including suggestions ond input from each of these nlfriols. The results of the data
analysis by two validators against SLPs (SLP-01, -02. and -03) can be seen in each of Table 2,
Tuble 3, and Table 4,

Table 2. Data Analysis from Validation Results of SLP-01 (Meeting 1)

1| Mdentty { 3o | 400 | 3 0ty Fly\"lhd

2 | Introduction 380 | amo | 390 ery Valiel

3 MainAcivy | 400 | 400 400 | Very

4 | Closure A8 | 400 193 Very ¥Valid
Total average aw | a0 395 Very Valid

Note: V1=V, I: V2 = Valilator 2
Table 3. Dats Analysis from Validation Results of SLP-02 (Meeting 2)

1| Mentity 3% [ 400 | 3 By Valil
|2 | Introduction A | 400 | 390 Very Vald

3, | Main Activity 400 | 400 | 400 | Very Valw

4 | Closure Vb | 40 193 Very Valid

| Total average i | 4 395 Very Valid

Note: V= Valdatwor 1. V2 = Validator 2
Table 4. Data Analysis from Validation Resulis of SLP-03 (Meeting 3)

3
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Note: V1= Validator 1; V2 = Validitor 2

L | ldentity 191 | 400 3.96 Valid
2 | lmduiction A | 400 | 3401 ery Valil
3. | Man Acuviry 40 | amo | 400 Very Valid
4. | Closure | Agn | 400 | 9y Vi
| Total average [ 3w | 400 | EXT] \r:%

As shown in each table 2. 3. and 4, the avernge total of validation results for all SLPs (SLP-O1.
A2, and 03} are 395 with very valid categonies. That is. the developed SLPs is very valid and
ready 10 be used in the leaming process withiiihinor revisions. Some suggestions and inputs from the
validator used by researchers 1o revise SLPs can be see in Table 5.

Table 5. Suggestions and Inputs of SLIPs (SLP-01, <02, und -03)

[ and  Revised Rewils
Phase | Cooperative is replaced by

1. | motivuting students and conveying leaming | Already repained

objectives

i Apperception activitkes are camied out
-r,.:' | aftcrwands the defivery of keaming objectiyes | AFCY ropaired
| The presentation of the results of group

3| discossions w pan of checking undenstanding | Already repuired
4 fevaliiticon

4 There s 4 writing system Bt pocds W be Already sought, found and repuinod

~ | eormected acconding o the input
o | b st i e

Furthermare. SB CSS which contains a description of the leaming material nsed as a guide or
learning resource for learning activities infssoom has 40 aspects of mssessment. Data Analysis
from Validaton Results of 8B OS5 can be presented in Table 6.

Table 6. Dats Analysis from Validation Results of SB CSS

| Muatenal breadth 400 | 400 | 400 Very Valid |
(2. Materialdepth 000 | 400 | 40 | 400 Vay Valid |
(A | The truth of the concept presenied | 400 | 400 | 400 Very Valid

4. Ease of understanding comcepts I | 4m 150 Valid

Confiommity to the example questions ;

!‘_“'m!EEE“EP' 40 | 400 4000 Very Valid |

. Emlmu!y_ahom understanding W0 | 400 1.8) Valid
L concepls with antiey

- Comformity with the development of a00 | 400 100 Very Valid
I Suitability of piotores., disgrams und BN 410 150 R Valid ]
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| illstratons displayed
Recommened featunes iconcept
“'_,‘_““Pu" a 400 | 400 4001 | Very Valul
Indicutons are in sccordance with the [
I,
10 | contipetncies wibe achieved 400 | 40 400 Very Valud
1. | Encoursge snalytical thinking skifls 4 In) 4.0 R L] Very Valud
12, | Encoutige evaluation thinking skills | 300 [ 400 | 350 Valid
13, | Encournge synihesss thinking ski skills 300 | 440 50 Valid
Encuurage swcking further
14 miprmation’ ability o find solutions 4100 4.0 By Very Valud
I o problemms
15, | Presenting concrete examples in n life g | 400 is Valid
Conformity with the bevel of
8. | doveinpimen of medson thinkiiig 4n0 | 4m | 4 Very Valid
Confomuty with the level of
17. sociil-emotional development of 40 | 4m 400 Very V!
| studenty
Understanding of students sbout the I -
I8 s A0 | 400 | 400 Very Valid
Suitability of illustration with .
19 mm m“:f' : 40 | 4m | 400 Very Valid
ty 1o motivale students (n i
0. | reading w find / dentify co ¥ EX LU N L] Walid
3 E:mm;f sudents W amwer ;
P4 e J iscrss / beal 416 | 440 400} Vory Valid
22. | Conformity of sentence structure 400 | 400 £.00 Very Valid
23 | Siffncsvof werms 10 | 4m | 350 Valid
M. Effectiveness of sentences 400 | 4im 40 Very Valid
Integrity of meaning m the "
x5, chugerivection! paragraph 40M | 440 EXLI] Very Valul
Linkages hetween
26, | chaptendsections pmgraphs/sentence. | 400 | 4100 410 Very Valid
LY
27. | Language accuracy og | 40 | 3s0 Valid
| 28, | Spelling accuracy | 44 350 Vahd
29. | Comsstency m the u use of lerms o | 440 A0 Vulid
Relatimship hetween (acts, concepts.,
3. | principles. theories and among 400 | 40 | 400 Very Valid
themselves
I wmwm“‘ ap0 | am | aon Very Valid
4 The accurncy of the llostrmtion with | _ R i =T
32 porrimiy a0 | 4w | 400 Very Valid |
ion of text. tables, and
33, | pletures accompanicd by I | 4 | 350 Valid
micences/sounces
M. | Mentity of @hles and pictures RYL e I 350 Valid
15, Summary 400 | 400 410 Vory Valid
| 36 Relerences 40N | 440 40 Very Vald
5
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. lovolvement of sudents in learning 40 | 440 400 Very Valil
[ 38, | Soudemt-cemerod A | A [ 40 Very Valid |
i .l:.l.llmm} of the matenal presenied
kL) with the charmoiaitics ol the subject | 400 | 40 | 400 Viry Valid
| maliet - ==
| The sbwlity 10 stimmelaie the depth of
. thimkimg of students thromgh 40 | 40 4iM Very Valud
| Whusirations md evercises = s e
T ST T N -

Note: V1= Validator 1: V2= Validator 2

The uverage results of data analysis from validation results of SB CS§ were 384 with very
valid categorics. This means that the 5B U585 which was developed is very valid and resdy o be

used in the beaming process with smal(fvisions Some su ions and input from the validsor
used by rescarchers 10 improve SB CSS | = 7.
Table 7. Suggestions and Inputs for SB (S8
| No Suggestions and lapats Revised Hesults 1
' Sampe incorrect writag of xrms soads o " ;
FI he cormecied ”A.I_ G dadatvl] |
The name of the compound i Faglish T ha been replaced acconding W sugsesuns |

{2 th
shenild be replaced with an lndonesian and ipen J

paeE

Suie words nead to be replaced with

) AT [WRC TS O0Cs and Wine senlomes Tt bas been pniemped b be o cloansy wnience

need 1 be severpamsad to make them according W suggestions and inpm

by Chearer

I Indeed. nol every ooncept of
“stereochemeiny” can be gusaciated sath

4 Linkages b daily bie nood o be aukdal Py for "

| palmm. shoes, o DMHM}“_

It s alrendy done

¢ | References | readings are placed after the |

The Susdent Worksheet [SW) i a sheet that contnind guidelines for students to conduct
programmed and stroctured learning activities. The SWas developed by the researcher contains the
final abilitics. indicators, leamning objectives, short matenial (summary), and exercises. Data analysis
from validation resalts of 5Ws (SW 01, 02, and <03) can be prosented in Tables 8, % and 10,

Table 8. Data Analysis from Validation Results of SW-01 (Meeting-1)
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4. | Picmre L40 a0 s Very valud

T Average tonl _!HF_ILM_}L# Very valid 1

Note: V1 = Validaetew 1. V2 = Validator 2

Table 9. Data Analysis from Validation Results of SW-02 (Meeting-2)

N | Amemment Anpects

1| Dudactive Termn 1178
L2 Comtruction Terms | 180
A Writing. EY
L o
1 Averapc total

Note: V1= Validator 1: V2 = Validator 2

Table 10. Data Analysis from Validation Results of SW-03 | Meeting-3)

L.| Didactive Terma | 375
A Construction Terms
.| Writing
4. Picune

L el KT —

The averape total of data analysis from validation results of the respect SWs (SW-01, 02, and
D03} are 395 370, and 3.70 (> 36D) with very valid categories. That is, all SWs developed are
very valid and ready to be used in the leaming process with minor revisions. Some saggsstions and

revision [or the validator that need 10 be correctod o socn in Table 11

Table 11, Suggestions and Revision of SWs (SW.01, 02 dan -03)

No. S on —-— ats
[ 4 The improper writing sysicin is It has been fined pcconding o segpestions and
[ tmmediately cormecied input in the SW wript

The names of compounds that are It has been repared and reduced the use of

2 wiill in Enginh dhould be made repesied words, without reducing the iment and
! ke saan contenls

The comnection of matier | whjects ) in
3 ium&rmtmmmh | It may nead to be developed agin
e € Wl |

.................

Question Specification Toble (Q8T) is a grid of questions armanged and used 1o measune
students’ ahifities altes they have scguired leaming evperience. The questions developed refer to the
learning indicators that have been compiled in the SLP in tlerms of the aspects of comtent and

7
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language and question witing. The number of items 15 as many as 20 obective questions. Data
analysis from validation results of QST and suggestions and revision for the validaior that need 1o

be cormecied as seen in Table 12 and Table |3, respectively.

Table 12. Data Analysis from Validation Results of QST

2 [ objective (3 300 | 380 [ vaiid 400 400 | 400 | Veryvalid
3 | Obetive (1 300 | 3%0 | vais |30 a0 | 3% Valid

4 [oneaise 300 | v | ova | am AW | 400 | Very valid
s Ongeative [1' (300 | 350 | valie 30 [sm | ase Vialiad

6 Objeaive [0 300 | 380 | vatig |30 [4m | 1s0 Valid

7 | Objective .:;ﬁ 300 | 350 | veld |am 4m | 00 Veryvalid |
B | Objective "n” 300 | 330 | vai 400 [400 | 400 | veryalit
9 | Objective (41300 | 350 | el 400 [s00 | 400 | Veryvai
10 | (gective ]:I Tim RELL Vald 4iny | 2im 4 1M Yery valid
1| objetive 3 300 | 300 | va (30 400 | 3% Valid

12 | Omeave [ (300 | 350 | vana (400 400 400 | Veryvati
13| Objective 0 300 | 300 | valkd | 400 |00 | Very valit
14| Otective (37 [ 300 | 3150 | vaba | 400 A | 4 Veey valid
15 | Ovjective [0 [ 300 | 350 | vald | 400 lam | 400 | Veryvaid
16 | Ongective [ | 300 | 330 | vaa |am0 [4m0 | 40 Very valid
17| Objeative [ (300 | 350 | v |4m0 4m0 | 400 | Veryvalid
18 | Ovjective 3“-“1 30 | 300 | v |40 490 | 400 | Veryvalid
19 | Objetive (' | 300 | 300 | vl | 400 [400 | 400 | Veryvaii
20| Obpetine "f l££_3_:-n vad |30 |4 | 350 Vatid




h:mm' R

....
........

Noke \rt-\mlﬁur 1: V2 = Validator 2
Tahle 13. Suggestions and Revision of QST

| For MUCs (nmltiphe chosce Questions) at
I | the high school level and shove are made | Already repaised
with 5 optwons (answer)

| Oiptiom with the phimse *no answer” or the

2| ke sbwoulid be replaced with aoother 1t b been repuared und dive liped

L | sstemend (uvided) e 2
ngmhmwuﬂwﬂ I ix abrcady done -
| There are tems that need W be It has been found hat is meant and
wwﬂh\'ﬂﬁﬂu _eomedied. 2
ﬂluhdﬂﬂumu!hﬂ-m

P e J Ny Anpae

The Feasibility test for S5 which includes the femibility of comient and prosentation is
glven to 7 ( ) sudents of m’mmmﬂﬂw
Analysis of the results of the fe assessment of SB CSS before this teaching materials is
implemented in classes is shown in Tabldl4. A few notes and suggestions from students can be
used by rescarchers to improve SH OS5 ax can be seen in Table 15

mII.MdHMdhm;mdﬂlm

Fl Vi ATV average | Criterin
thuyd 37 Vary
[ comen | 3 |39 367 | 393 | 3% | van

Feasibility of | 18 Very
[ | prescntmion | 6 | 38| 30| 330 3|

Tabel 15, Notes and suggestions for SB CS8

il LSS
h.u:nt hwwﬂhﬂm‘mm muymnhl:mdmm
I | the competrmcs standasd (C5) and benac competonce (| BC) w0 that the component of the
| content feasibility hus heen fulfilled
Preparation of subject matier “Wercochemistry™ isvery sutable mnd meets the CS gl
BC so that it can be declarad “Teasible™ m the aspeas of conformity with the description
| o the matter with CS and BC

LB mupnuﬂmwylmhsmgmmuvmlnMHdWlt
Q9

1é
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‘I"hnmjmnmrmmhrhﬂnhw;w«h&.mhhmmdﬂh
olher resoutves <o Lhat it can be even betler

4
5

The description of shjoct matter s in acoondance with the laming ouicomes i
| lemrmng objectives

o 1 s e —

| Subyext mstter and suppon are cowrte. But the pictare v nit equipped with sources
ireferences |

Subject maner, nqhulqpnqpﬂ-nﬂmmdﬂul

IT
| .|
l“~ ﬂrrﬂhlmhlhhﬂnmlﬂw

~ ot the wornd that is stressad

Given reading about <hiral medcine encomraging reamden o fnd ot more informaton.
- Add applications is life

Thptim\hdlmkﬁdmmwm M'Mtnmhlmmm w0 i
| meeds repaere. The refenence psed is scvurae amd good
Mutuumh&ufunuﬂplhnmblmhd.imwmmihmbuu

[ In gemeral, the scouracy of the sulyect natter "Swereochemistry™ has met the critena

| In general. the state of the a1 of the subyect manier 1 good, but needs 1o be swipplemented
by o more recent referene book., sad needs 10 be presenied with mwore actial and
comtertual examples and cases in accontunce with everyday life

The presentaton of exercises has hoon very goond

- l_:i'

The vechiigue of presenting concepty and systemmitios his been very good

Presenting support in SB are very good and appropriate

Bt =

Students are actively imvolved i problem solving (SWs)

Chaptors. sub-chapter i Paragraphs have 3 good relumship and repulanty os well 2y |

The presentaticon of each sib-ssction han boen consmtent arnd the comcept has been
arranged coherently 11 waonibid be better if the tithe of cach ush-sctiom ws raised sgain o
ihai the differences were more visible with the wpics 10 the sob-section

Motivation already cxists but less anmning micrest m learming. There an: cxampiles of
guestivns but not placed in esch subosecton, kevwords am only bokd

The list off pictures looaks ke niit and some pictures are ot given informations Ao,
there b po By pichrg souce.

Mmhhﬂmmu be given o box s that the diffctence can be soon with the
a chupier should be enlarged. for example, a reading lint
&Mnmﬂﬂmlnnm;ISWt

Betwren chapiors are linkad 1o cach other

DISCUSSION

T'hc:lbcmmtmmwmlg nmlmm&hmmmzﬂnﬂm_ﬁ.
namely fo determine the validity of waching materials of CSS in “Stereochemistry”. The validity of
the materials compiled and developed using the 4-D Maodel which is viewed from the content ar

10
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construction validities in the form of appraisal data from experts and the results of feaibility tests
of SB by sudents has been declanad 10 be very valid. can be expluined as follows.

Before all these muterialy were implemented in limited trials, the matenials developed need
e be validatad first by experts. The materilas validated icluded SLP, 5B, SW. QST, and CMT as
well as other research instruments thet sccompany them. The validation of materials is carriad out
by experts who are competent in the subject matter of stercochemistry and the fickd of education.
This is done so that the matenals developed are femible and can be used in the leaming process.
Before the matenials are validoted, the validation mstruments of cach must be vahdated Mirst. As 2
result, all validation instraments @ mentiosed above ane stated to be vory valid,

SLP is a component of teaching matenials which essentially comains fiml abilities.
indicators, subject matter, approaches'methodymodelylearning strategies, time allocation, and
strate gic v forma/imtruments assessment cnteria. SLP s an outhine of the teaching materials that will
be delivered by lecturens in leaming activities. The SLP{SLPLO1, -02, and -03) compiled fulfills the
clements/components of comtent validation (such as: clarity of aspects assessed on identity,
indicators, suitability of subject matter, swtability of leaming models. sumability of leaming
methaods . saitability of learming syntax . introduction, core activities, md chosure) and construction
vahdation (suchip: clarsty of instructions for filling the instrument. clarity of standand language
usage. senlence wied in sccordance with the level of thinking ability of students. and
clarity of wsessment i terms of several asspects) and declared very valid with exch getting the
same total average score of 3.95. That is. the developed SLP s very valid category with a small
revision. The small revisions that have been made regarding 8 number of sentomos need 0 be
adjusted w the level of thinking of the student and need a little revision o sentence structure

According o | ikti No. 44 year 2015 states that semester leaming plans (SLP)
or other ferms at least contan. 1) mame of study program, name and coune code, semester, cnodits,
name of lecturer, 2) learning outcomes of gradustes charged 1 counes. 3) final abulities planned at
eich stage of leaming 0 meet the leaming outcomes of pradustes, 4) study materials related 10
abilinies 0 be achieved. 5) learming methods, 6) time provided 1o achicve capabilitics o eoch stage
of leaming. 7) student feaming cxpenences that are manifested in the description of tisks that miust
be done by students fiw e semester. K) criteria. indicators, and assessmenfiweighis: and 7)
reference list wad. This SLP CSS has been prepared at lewst following the wa of the
Minister of Research, Technology and Higher Education above. With SLP. it is ready 1o be used as
i reference o compile SB, SW_QST, and other CMT.,

One component of the next teaching materials is the availability of student books (SB) for
CSS courses. In OS5 leaming. SB has boen developed based on Semester Learning Mans (SLP).
Assessment aspects of SB CSS validated includes breadih of material. depth of materisl, correctness
of concepts presented. eawe of understanding concepts. suitabulity of examples of problems with
concepls, suitability of umlerstanding concepts with material, conformity with developments in
science, suitability of imajls. diagrams and Hlustrations shown, the renewal of festures (cxamples
of concepts). indwators in accordance with the competencies 1o be achieved. enonuraging the ahidiy
10 think asalysis. encouraging the ability to think evaluation, encouruging the ability 1o think
synthesis, encouraging further information/ahility 1 find solutions 10 problems, presenting
examples concrete i lile. conformity with the level of development of leamers’ thinking.
conformity with the level of social-emotional development of students, understanding of students o
messages. suitability of illustrations with the substance of the message, motivating ability of
students in reading to Diedddentily  concepts, encourage  participants 3 sudent  for
questionmpidiscussionbeainstorming. conformity of semtence structure, stondandity of terms,
effectiveness of senlences, integrity of meaning in chaptenvsub-sections/paragraphs, linkages
between  chapten/sub-soctionsparagraphe/senionces.  language  accuracy.  spelling  accuracy.
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consident e of terms. relabonships: between facts, concepts. between pniacipld] and between
theories, the bulance of substance between the sub-chapters in the chapier. the accoracy of the
llstrations with the muerial. the presenttion of text, tables, images sccompanied by
referencevrelcrence sources, table and picture identities, sumemanes, bibliography, pasticipant
mvolvement stuudents in leaming. contered on students. switahility of presentation matenals with the
characteristics of the subject matter, and ability 0 timulate the depth of thinking of wudents
through illustrations and exercises,

The SH CSS which contains a description of Stereachemistry his boen compiled 1o be used
84 4 puide or source of keaming in the learning sctivities of Magister students of Science Education,
Posigraduaie, Unesy Surabaya. Analysis of the results of alidation on 8B CSS (done by two
validators) which can be maore or less simplificd hecome ! of the i -
companents, and the ovcrall presentition component has becn capressed as o mean of 384 That is,
the SB developed has very valid category and can be used in leaming with small revisions. Small
revisions that have been done include: |) the need to revise the writing of imaccurate fenms, 2)
change the name of the compound in English into the name of the Indonesian language, 3) replace a
few scntences i make it clearer, 4) suggestions reluted o the relation of material to daily life days
need 10 be added. the response is not cvery concepl of “slercochemistny” can be associated with
everyday life. except for a few examples of chairs, palms. shoes. etc. thut we can present fo
ustrate chirality, and 5) references/meading i placed after Index List. Validation results have been
declared appropriste as a student book and arc suitable for use in CSS leaming.

Learning and studen books (SH) are two things that are complementary and cannot be
soparated = a teaching mutenial. Learning will take place effectively if il is equipped with student
books (Rachmawati, X004). SB are one of the supporting factors in achicving learning objectives.
S:Bnﬂlﬂﬂhﬂshrﬂhimhﬂhﬂlhﬂmjimd:.lml:mmqndya
material (Hanifah, 2014). Acconding 10 Bacon (Tarigan ef al.. 1986), SBs are books designed for
uscinlh:r:lmmnmfullymmwdMmmw:tmh-mm&u-dw
with relevant and harmoasous leargipg fucilities. Greene and Petty (Tarigan er al , 1986) formulate
the SB fumction as follows: 1) reflecting & strong and moder penspective on leaming and
demonstrating its application in the leaming material presented. 2) presenting o main source df)
problems.. casy w0 read and varied, acconding 10 the interests and needs of students, 3) adjusting a

ﬂwmpﬂmﬂmhdMHmyh-i‘Mh
communication, 4) presenting methods and leaming media 1o motivate students, 5) the
initial fixmion (deep feeling) thut is necessary und alvo is & suppon for peactical and tasks,

6) presenting sppropriate evaluation and remedinl maserials. Therefore, SB (S5 had been preparcd
to fulfill the clements. niles and functions as mentioned by Bacon and Greene and Pty above.
Student Warksheet (SW) s sheets contuining ssignments of leaming sctivities that must be
done by students. The SW contains guidelines or instructions for students 1o conduct structured and
programmed learning activities under the coondination and guided by lecturers. SWs (SW-01, 02,
and £13) for the subject matter “Stereochemistry” developed by the researcher contains hriel
mstructions, final ubilities, idicators, learning objectives. summaries ind exercises. The asessment
aspects validated on SWs (SW.O1, 02, and 03 include: 1) write down the identity of the SWs, 2)
the clarity of the SW instructions, 3) fulfill the didactic requirements. such as the material referning
to the cumiculum (SLP). covering some main concepts, activities that suppont the understanding of
concepts, und activitics related to the real life of students and fulfill comstrsction conditions, soch as
having clear learning goals, using simple. clear. and easily undersiood sentences, having clear
mstructions for students on the pios discussed, encournging students to have leaming experiences
that include: developing thinking skills and reasoning in answering questions and discussions ancd
develop the ability w make conclusions. 4) from the side of the writing (already) wsing the

I:"‘
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appropriale seatence, and from the side of the picture. graph. table, disgram. and formula (f any)
falready) presented clearly. interestingly. und can convey the message actively. The averapge total
soore of the amalysis of the validation results for all SWs is 395 with a very valid category. That s,
all SW developel are very valid (very pood) W be used in CSS leaming on Stereochemistry with
small revisions. Small revisions that exist snd have beea camied out include: 1) improper writing
sysiem are immeiliately corrected, names of compoands that ane still in foreign lmguage shoukd be
made in Indonesian, and magerial links in everyday stodent hife need 0 be more explicn

The next component of the eaching mutenaly is the Question Specification Tuble (Q5T)
Q5T ix a grid of questions arranged and used o measure smdents’ abilithes after they have sciuined
karning experience. The questions developed refer o the beamning indicators that have been
compiled in the SLP which are revicwad from the aspect of content und and the writing of
questions and succesfully compiled as many as 20 objective guestions of the results of
fidation for QST is known 1o have 5 siems that are declared valid and the rest are very valid with
an average total score of 358 with o very valid category. That is. the QST developed is very valid wo
be used s a suppitting component and acoompaniment of CSS leaming in Stereachemistry with
small revisiom.

Smuall revisions that exist and have hoen conduciad include: |1 Tor multiple choloe guestions
IMCO) ot the high school level and above (college) made with 3 options (answers) (not 4 options ),
2) options. with the plrase "o amswer”® or the like it should be replaced with mother stalcment
invoidedi, 3) there are options that need to be correcied, 4) there are tems that need 1w be
reorganized so that they are clearer, and §) objectives should measure one behavior change. From
this Q5T, the valid and very valid items can be used as a basis and reference in compiling the
concepl maslery lest

The last development of waching matenals bs the concept mastery test (CMT), CMT s
developod based om the goals to be achicved. This is in sccordance with the meaning of CMT,
namely dista collection activities 10 meavore the extent o which indicators and learning objectives
have been achieved, where in the preparution of evaluations refers 1o the objectives formulaed
{Arikunto, 2000). CMT cn also be mmffmﬂmmnbﬂmm-ﬂdﬂm in
recording and transfernng back some ation from a panicular su miitlet (for exumple
w ) that can be med ﬁ*m ’ “analyeing certain events

Based on the results of the research and discussion, it can be concluded that the teaching
materials of Chermistry Science Stady including SLP. SB. SW, QST and CMT g accompanying
rescarch instruments that have been declared are very valid and ready to be used in the next learing
process to determine the practicality and effectivencss of thewe materials. Suggesions that can be
put forwand hased on the rescarch that has been carried out are the need 1o improve the materials
specifically in compiling and sclecting the options of each MOQ before being tested  for
effectiveness in the leaming process, even though it has been declared very valid by validator,
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