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Preface

This proceedings is the regular edition (non-Scopus-indexed) of the conference
proceedings of the 5" International Conference on Research, Implementation, and Education of
Mathematics and Sciences (ICRIEMS) held by the Faculty of Mathematics and Science,
Y ogyakarta State University, Indonesia on 7 — 8 May 2017 at Eastparc Hotel Y ogyakarta. All
papers in this proceeding were obtained from a selection process by ateam of reviewers and had
already been presented in the conference. Some selected papers from the conference were
compiled under separate proceedings and published by Institute of Physics (IoP) which is
Scopus-indexed. This proceedings comprises 9 fields, they are mathematics, mathematics
education, physics, physics education, chemistry, chemistry education, biology, biology
education, and science education.

The theme of this 5" ICRIEMS is ‘revitalizing research and education on mathematics
and science for innovations and social development’. This conference presented five keynote
speakers, which were Prof. Dr. Fang-Ying Yang (Graduate Institute of Sciences Education,
Nationa Taiwan Normal University), Prof. Muammer Calik, Ph.D (Karadeniz Technical
University, Turkey), Prof. Ferry Butar Butar, Ph.D. (Department of Mathematics and Statistics,
Sam Houston State University, USA), and Prof. Dr. Eng Khairurrijal (Department of Physics,
Bandung Institute Technology, Indonesia), and two invited speakers, which were Prof. (Assoc.)
Dr. Azmi Mohamed (Department of Chemistry, Universiti Pendidikan Sultan Idris, Malaysia)
and Dr. Lilla Adulyasas (Y ala Rajabat University, Thailand). Besides the keynote and invited
speakers, there were also parallel articles that present the latest research results in the field of
mathematics, sciences, and education. These parallel session speakers came from researchers
from Indonesia and abroad.

Hopefully, this proceeding may contribute in disseminating research results and studiesin
the field of mathematics, sciences and education such that they are accessible by many people
and useful for the development of our civilization.

Y ogyakarta, October 2018

Editorial Team

iii
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Forewords From The Head of Committee 2018

Assalamu’ alaikum warahmatullahi wabarakatuh.

On behalf of the organising committee of the 5th ICRIEMS, please let me welcome you
to Y ogyakarta, Indonesia. Nothing is more precious for us, besides enable to fete you all here, in
the 5th of the International Conference on Research, Implementation, and Education of
Mathematics and Science, that is organized by the Faculty of Mathematics and Science,
Y ogyakarta State University.

It is not only about the research as well as the papers that will be presented. But it is also
about the academic networks, mutual cooperation, and meaningful communications amongst us
— the researchers, academics, and educators — those which we are expecting to be built and
established, in this conference. We believe that this occasion may lead our commitment to
strength our roles together, particularly to achieve the innovation and social development
through research and education on mathematics and science, asit is accentuated by the theme of
this conference.

We are strongly considered that this conference would not be meaningful without other
parties. Therefore, | would like to express my highest appreciation and gratitude to our keynote
speakers and invited speakers. They are:

1. Prof. Ferry Butar Butar, Ph.D.,
2. Prof. Muammer Cdlik, Ph.D.,

3. Prof. Dr. Eng Khairurrijal, M.Si.
4, Prof. Dr. Fang-Ying Yang

5. Prof. Assoc. Dr. Azmi Mohamed
6. Dr. Lilla Adulyasas.

| also would like to address our big thank to our motivated and valuable participants.
There are 570 papers will be presented and 2 posters displayed, out of 575 registered
participants. A few selected papers would be published in the Scopus-indexed proceeding whilst
others will bein either regular proceeding or journals.

We believe that there would be any shortcomings and inconveniences in this conference.
Thus, we really apologize. We hope that this conference will be very succesful. Have a nice
talk, discussion, and surely enjoy Y ogyakarta. Thank you.

Wassalamu’ alaikum warahmatullahi wabarakatuh.

Y ogyakarta, May 2018

Agung W. Subiantoro



5™ ICRIEMS Proceedings
Published by The Faculty Of Mathematics And Natural Sciences
Yogyakarta State University, ISBN 978-602-74529-3-0

Forewords From the Dean of Faculty of Mathematics and Sciences,
Universitas Negeri Y ogyakarta

Assalamu’ alaikum warahmatullahi wabarakatuh. May peace and God's blessings be upon
you all.

On behalf of the Committee, first of all alow me to extend my warmest greeting and
welcome to the 5th International Conference on Research, Implementation, and Education of
Mathematics and Sciences 2018, organized by Faculty of Mathematics and Natural Sciences
(FMNS) Y ogyakarta State University.

To celebrate the 54th Anniversary of Yogyakarta State University, our faculty has an
opportunity to conduct the 5th ICRIEMS 2018 with the theme of Revitalizing Research and
Education on Mathematics and Science for Innovations and Social Development. This
conference proudly presents five keynote speeches by five fabulous speakers: Prof. Ferry Butar
Butar, Ph.D., Prof. Muammer Calik, Ph.D., Prof. Dr. Eng Khairurrijal, M.Si., and Prof. Dr.
Fang-Ying Yang and two invited speakers:. Prof. Assoc. Dr. Azmi Mohamed and Dr. Lilla
Adulyasss.

The independence of a country isimpossible to gain if the education does not become the
priority and it is not supported with the development of technology. We all know that the
technology development could be achieved if it is supported by the improvement of firm
fundamental knowledge. The empowerment of fundamental knowledge could not be separated
from research which is related to the development of technology and the learning process in
school and universities.

This conference is aimed to pull together researchers, educators, policy makers, and
practitioners to share their critical thinking and research outcomes. Therefore, we are able to
understand and examine the development of fundamental principle, knowledge, and technology.
By perceiving the matters and condition in research and education field of mathematics and
sciences, we could take a part in conducting qualified education to reach out the real
independence of our nation.

This conference will be far from success and we could not accomplish what we do
without the support from various parties. So let me extend my deepest gratitude and highest
appreciation to all committee members. | would also like to thank each of participants for
attending our conference and bringing your expertise to our gathering. Should you find any
inconveniences and shortcomings, please accept my sincere apologies.

Wa' alaikumsalam warahmatullahi wabarakatuh.

Y ogyakarta, May 2018

Dr. Hartono
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Conference Program
THE 5" INTERNATIONAL CONFERENCE ON RESEARCH, IMPLEMENTATION & EDUCATION OF

MATHEMATICS AND SCIENCES (ICRIEMS) 2018
7-8 MAY 2018, HOTEL EASTPARC, YOGYAKARTA, INDONESIA

#DAY 1: MONDAY, 7 MAY 2018

TIME PROGRAM
07.00-08.00 AM Registration
08.00-09.00 AM Opening Ceremony
1. Opening
2. National Anthem:
3. Traditional Dance:
4. Welcome Speech: Chairman of ICRIEMS 2018
5. Opening Conference by Rector of YSU

6. Photo Session
09.00-09.30 AM Tea/Coffee Break

09.30-12.00 PM Keynote Speech #1 :

Prof. Ferry Butar Butar, Ph.D.
Keynote Speech #2 :

Prof. Dr. Eng Khairurrijal, M.Si
12.00-01.00 PM Lunch Break

01.00 - 05.00 PM Parallel Sessions & Coffee Break

#DAY 2: TUESDAY, 8 MAY 2018
TIME PROGRAM

07.00 - 08.00 AM Registration
08.00 - 09.30 AM Keynote Speech #3:
Prof. Muammer Calik, Ph.D
09.30-10.00 AM Tea/Coffee Break
10.00-11.30 AM Keynote Speech #4:
Prof. Dr. Fang-Ying Yang
11.30 AM - 00.30 PM | Lunch Break

00.30-04.00 PM Parallel Sessions & Coffee Break

04.00-04.30 PM Certificate Collection

#DAY 3: WEDNESDAY, 9 MAY 2018
TIME PROGRAM
07.00 AM —05.00 PM | City tour
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The Effect of Project Based Learning as Learning
Innovation in Applied Physics

Chairatul Umamah'', Herman Jufri Andi®

I Physics Edwcation Stady Program, Facalty OF Teacher Training And Edwcotion, Modura
falamic Universisy
JLPP Miftahd Ulime Bever Pomebason, Miadweo

" chgirnbul physicsE gmail com ' hermjufriondi @gmakl,com

Abstract, This sbedy moe o idenidicamn dw oot of poject-basal baming model T skadest leming oul comies is applicd
mhvsics. Thie stady confinm g stwdent learning oub commes before treament md afier restment. This soady & an experimesntal
neszarch with protest poemesd coniml gproep Jeapn. The experimental metbesd which ol was quasi espormmental wilh pretesd -
el conrtenl grown Beapn s ihis st thaere ame Pwo el w1l be osid oo clares 38 given an e speerome s Beatme st and dme
class i freated = o compramiaom, O clads (Bal sedre sEnvem experinentsl reabnent were Bsghd osang project bived Laiming (PiBL)
miadel. mnil pher class mealed as o oomparisom (cominal) was taught nsmg ingeiny eming models. Expenment clss s oonsist of
22 sagidess mil conmol chss consist of XX sasdenis. Ab the end of lemimg evalmeon (s dome by giving positest, then e dan
irhtmmrned froun he evaluaion queslions = the experimentl s comiend chreed e mmahoed with spprogrinte st s, The sesulls
o normadily det ol experismental class dats sl contmd chiss ane soemmalhe distsdalnd, The seolls off Bemmogenly tesl &=
hamogemey, And Bypslbars sl i isdicated that thar isom inllocsee af B pjee) Bsed kaming keaming modd on webving
stndent eprming caicomes. & can be concluded dhne experiment Cliss has achievement of keaming oulcomes thia are sigaafcrnily
lilghiesr dwam B commnod class.

Ky
INTRODUCTION

Education serves o help saudent in their selfl development, nomely the developmens of all porental skills and
personal characterisbics o be posilive, both For their welf and their enviramment. Edvcation was developed os an
imstrumend o gudide studens being gualified human shich capable anil respond progetively o answer the ever changing
ol maschern era] 2] The development is dome 1o create competent and charscternized generibion incarmy oul actvilics in
accardance with their expertis. In globalization era, competition in edwcation s getong complicated . Only
competence peaple whis can survive in competition, that is why Madura Ilamic University (L) slasted the proces
towards & world class universisy, In order o improve the guality of education owands world class nnivessity (WCLD,
il tnkes more cifors, both on pesdemic actrvilics, sa well as on ellocs o improve guality in ol sspecls oF ciompus
activities_ Improving learnimg guality of leaming in study program bodh in lerms of material s, pooesses, 28 evaluation
is ome of the main facers tho e be dane o devslopment peslemic process| 1],

Olne oof activ inies 1w sappon world class nnaversiny progrim fs improving the gualiy of learmng. include i Applied
Physics eourses, Appled Physics Coairse 5 conmecting course between theory and application that reguaires critical
thinking skills., high creativity and gord physical concepts in producing contexhual work both individually and grougs.
The result of waork will be evaluaned throngh skills competency psaessment with practice amd project iese. This course
eiphasies that studems can be mnovation e applied of physics that they have learmed.

The findings sisted that learning activities in some subjects for Physics Education sudy Pogram include Applied
Fhysics are penenally the implemeniation in class 15 leacher centered leaming (TCL), Actually. leansing proscess is
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depend on she role of lecture in present information, lecturers use discussion meshod only ond giving fask in e
learning priocess. Sudents are less invalved in the Physics leaming proscess. so that creativily, motivation ang critical
thinking abilisy stdems’ is less. Leaming process in Physics BEdueation Stody Progrom are sill more focused on
learming auwicomes i the form of knewledee anly. 1t is very supesficial only ap o ghe level of Enowledge (1],
comprchension (C2) and spplicaion (O30, 00 s nod been much ioached on aspects of anal ysis (4], evalustion (08,
and symithesis (C61. This means thad generally, leamning proce s bas not invied dudents o apply. every element process
of concepd lezmed 1o syiuhesis generully, and has o invited sfudents to evoluate (think criticadly) on the concepts
anid principles thal have been studied, Meanwhile, aspects of psychomaotonic and attude is 2lae much neglecied,

From pretest dati, the result shosw that studens competence in Applied Physics are inhomegeneeay disiribotion of
walue. Ax many as 20% of dudents ane in geod level competence, 32 5% are in sofficient level compelence and 50%
are i low level competence amd 7.5% student ane in very how level compelenoe. Thas condigion causes diffioulties for
lecturers in implemenaiion leaming process. Given the importance of mastery compelencies given in applied physics,
w0 that meeds i be pursied innovation model with experiment, imnovarion leaming model which can increase stmden
ability and motivation thal ultimately will be improve Joaoming oatgomes. Learsing model thad have boon s5ill
o= and thearetical based classes must i be changed wath learning moel which more involving students @nd
fieldd based kesaning. The gonl of the use of mnevation Jearming models s u improve the gualiny or cimpetence aff
praduates

In this suedy, cne of leaming moedel ha leods %0 create an pctivity stmesphere that can be inerease of skills,
creativily and subseguently improve siudents leaming outcomes [cognitive] in applied physics course Urough
planming activities and field activines is Projpecs Based Lenmdng (PIBLY, The focos of PjBL = in concepis amd main
principles of disciphine seedy, 5o that allowing stucems o work sutomemou sly o construct sheir own knowledge, I is
hoped that the use of FjBL mode! In applicd physics comrse can improve sbidents' creati vity thinking ahility, skill od
mntivation which centzin can be influence for godent learning outcomes in procdecing a prodoct (works) withan a
eenain period of dme collaborativel v, then the mesults will be presened(4)

FiBL a5 leaming model or approdch inaovative kaming, which emphasioes coniesdual leamning through coamplex
petivities |50 The focus of feaming is concepd and the moin principles of discipline sudy, valving sudem o
imvestigutiom of problem solving and actvities of other meaningful fasks, and reach the peak of prosdocing of 18
prlucts | 3] PREBL asks & question o poses 2 problem thar each swdent cun answer. PEBL asks siudents o investgate
imstes and tupics achbressing real worlel prablers while integrating suhjects doross the curmiculum. The charclenistics
of PjBL are developing sdent's thinking skills, allowing shem to have crestivity, encourpging them 9 work
cocperitively., and Jeading them o secess the information on their owm and b demonsrate this informabion, FiRL
watally recjuire stucents to participate willingly in the mezningful learming activities propassd. mesty eamsark | ET].

Other Reseorch which related with PiBL ks been widely implemenied. PiBL has step gmoidanee . plunnisg;
Creating dcreate of implements: PFrocosing (9] Acconding other references shovw thet using PpRL in bickgy progrm
thia sascbems beamming outcomes 5 increase o the aspects o f cognitive, offective, and process skills (5], Other reseasch
concductid the study abimn the influence of FJBL on the aftitude of physcs, student achievement and development of
screntific process skills, how s that this keaming improves the astinede of the skill they ane on the study of phosies and
students’ scientific process skills [12] [1] show the resuli thot projeci-hased leoming can imgreee motivaion and
high-lewel thinking and enrichment smifests in solving proflans, Leaming process osing FiBL has the following
mbvanizges [6]:

I, Increase leorving motivation

2. Imgprave problem-solving ahilities

3 Imgroeve collakaration

4. Improve the skill of managing rescurces

5 Improve social relanonskips and commumention skills

G Preparing students on eraploymenl

1. Inerease of sudent confidence

. Oive guclents eppariunity o deselop incdividual leaming skills

When student work i tenms, they discover the skills plan, organize, regotiabe, asd make imvestigation about issis
of the task, whao ds responeible for each task, and how informotion will be collected ond presented, In proup work of
praject, imdfviclus] stength oml the relemmed leoring methed remforce the team'’s work as & whale.
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Taklk: |, Gecges of Prived Bised Lesming | 7]

Mo, e Desoripainn
] sEarl With the Essentinl Loaming procoss bepee wath @ dsen bl guesiiom el gquesiaom cin g
Jugsliom mludenk fsigmmed Hodenld m doing anadivify
= Dresigm o Fhan For the Progét Prinmmg 1% done ool ifomtively betwoen oo amd stubent, Massong 1=

cosdiion B roles of gane, sckection of mtivitics il cim be sdppmlaie in
answeripe exsemlial guedions, by istopraling possble seh ecis, and Epoamy
e o | amed maierials thiae can be accessed o msist o pmject eompie o

3 Creaté a Schedule Loctimers el shelent colaborafively mrmpe an aclivaly schodule m
commmpleting e project
1. Momeor the Sdenis and the Ther teacker is regpomsibde for mosinring the siudesd activgies dersg
Prosgreis ol the Frajec vompleimg progect. Teaeher™s soli as a-mewor Toe he aetiviios of ssadints. [

crler o e dliiaie the mosdioneg process, a nebeic (s creseed that o be record
all B inpeoband sclilics.
= 5 Azsess the Oulcome Assessmest (s dome e help lecre on measane stndon] ackaevemesd. play a
e g cvitbsaning el studest’s progiess, Hovide Tedbock o e level of
undlerstmding of soedent bas aohicved, assist the Jectere in preporing e nex
kimimg sIrigezy.
i, Evalwaic the cxpenence At tba e of (B learning provess, lecume md studeni retlect on e il veles
and nucnmes of projecs that hee been implemenied. The refisction process =
i Bl individeza By amd im groups,

METHODS

The type af research which s ased in this suedy i experiment. Expenmental research method con be iderpressd
as o rescarch meshod gsed wo find oo the influence of cemain meatments on cihers ander costrolled conditiens] 10].
T e perimnenbal method which wsed was quasi expesimental with pretest-postiest comma] group design. [n this sudy,
there ure two classes will be wsed. one class is given anexperimental treatment and one class is treated as o comparnison
e class that were given experimental mreatmeat were ught using project based leamdng (PjBL) okl and ather
class reaied as o comparison (eonired) was aught using inguiry lesming models. Experiment class is consist of 22
studenis and control cliss consst of 22 atudents. Ad e cnd of learming evaluation is done by piving posiiest, then the
tata oblained rom the evaluation guestions in the experimental and contnad classes are omdyeed wilk approprizic
sdatistics. This is dene o fnd cat stelents’ leimming oatcome s at the end of the maderial that has been delivered. Dala
alysis s done guantitatively with SPSS 3000 for windows o demificabon the effact of PRRL meatmest for siadent
learmiing wuteome andd metivatkon n applied physies,

Table X. Research Desggn of Pretest Posmes conimal Group desagn

Prliza Tre srremd Purd bl
ol X1 L
0k xE i

Explanntion:
(3 = Mleasurement the imtial ability of experimental group (Pretes)
O = Megsurement Timal ability of experimentel group {posttest)
K =provject based loarming freatmeat
N = iy reoiment
{3y = Measurement the imtial ahility of control groap
O = Mleasurement final ability of gontral proup
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Tubde 3, Indicaor fow SteSent Liarning oo [5] .

.'|:|'M|.1 C'llrrp.lem‘-ﬁ Imilie mrr
| CngmEive n:-.'-'n-hu:i;rtrrmmbn.nnu Amange, define, dewnibe. duplicale. ideeify, Iohel. D) mosch,
previnesly leammed memai 2, mame, onder. oaline. recogedze, relue, recall, repent.
infcemElnm} mepeoibae, weRd, shile
Comperbension (mmepmp | Clissdly, comeont, dofind, describe, discuss, distmgoiss,
The maEmimg of estimrale a:nﬁju.mu exliend. gomaerabing pive cxamisg
infimmmlae) itbentify, imdicate, infier, e, peraphrase, predict. necognice.

FemTibe. repon. resne, Feview  selech, surmmsn @, irmnslnie

ApmliGatiim (applying Agply, climpe. chouse, campute., demomsire, discover,
mswdedge 1o motsl drarrmbize . enpdoy. illusirate, isderpret, manipalae, madify,
millivm] mrau prachio, pm]ln prepane. pridece, relie. schodale.

Amlisis (hreaking dowy) .-‘nllﬂ:'m.q:lp-rmu' bk oo, eadilale, e gori ve, (oomgrn,
clpecis o |dess inin conired . ormicize, disgmm, differestole. discriminaie,

simpler paris and secing distinga. eximing, experment, iesafly, illednge, inler,
Eacw £he gans relare and mocdel , ctline, poini o, geestics, relae, selea, sepanie,

ar o) suhdvidhe, e

Bt (making Apprinse, drgue. s altch, dhocre, compise, conclude,
iodgment: hised om i defmild, desin bediserimmany, edimate, evduas,
il evadesai or explan. jealge, justily, mierprel, relide. profic, ke, scled,
exiemal crilena) ﬂ.u'ln.'l:l.:. SIgppO, e

S yrilbeiz (reamanging bli. culeperice, colleel, conhise:, comgly.
CiMmpement ide s inm & m Comrnac] , creaie, design, develop, devise. design.
e wehirleh (T T e ——

orgnm e, rlan, prepare. [Coposs, FEmmnges, neoensmect, relaie.
FeRRANLEe, POV, FewTiie, sel Upk sanmarize, synihesieo, sell,
| whle

RESULTS AND IMSCLSSION
MNormality Test

The nonmality test ix done i Gnd il the dala comes from 2 populabion that is normably distributed or nod. The
etatistical test thot will be usel is aking o sgnificance level of o = .05 with the folkewing statistical hypothesis:
Hi: Doy oof studenis’ learming oul comes is come from a popuolation tha is nommedly distibuosed.
H: Dratn of studenns’ learsing owt comes ks come from populotiens that are not nsmmnally distribused .
The fest criteria are: H, is accepted if the significance values 005 and g is rejected i the significance value
kst 03 The resalts of normolicy st for the € sperimental ¢lass daty are presented in Table 4, while the conarol cless
tata are presented in Tablde 5.

Table 4, Meamality Testof cageriment ol
Poszisse leaming
HERATTTRES
M 22
Mnrmal Faramesersho Mean TIn
Sl Derviation QaTIT
Milosi Exereme Differences Absoluie An2
Pesiimve AR2

PE-T1
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| Pz gakive -
Tizsl Stati=gic 162
Ay, S, 1 -giled) B2

b, Toest disiribation & Momal.

& Calculaiol fnom diti,

il. Lilliefors Significamce Coavectinn,

a This &= i oo r Bavamd of 15 e apmilimne:.

Taske 5 Normwality Test of comrod cnss

Tergtnt laming
HICEIT
M 12
Mnrmal Paramesershc Sean T
I Snil, Dhevizabion 11L7RT IS
Mol Extneme Diffnences. Abschaie 155
Presilme RS
Pz pafive - 0
Tesl Statisdic EE
_________ Ay, g 1 I-gilely ] A BAd

b, Tiesl dhisiribatiom = Mommal.

o Caloulmied from don

il Lalliebors Significeme: Comracuon,

£. This & a lreer bosnd of the true sgmticance.

The resailis of norsmality sees of capenmental class data and contral class pecording 1o Table 4. and Tabd: 3,
respectively have pevalues are (2 and 0.186. Pretest and pestiest data hove povalue= o (o= 005, it s indicaled
that Hy 1% sccepled . Thus, according 1o Kedmogarsy Smimmoy's tes. 1l cas be concluded thal experimental clases data
and comirol clase ore pormally distributed.

Homgenity Test

Homaopgenity fest s done w deteromne the vaninnoe of homogensous dass or nat, The ssatistienl sess than will be nsed
i5 laking a sienificance level of oof (DS, with fle siabstical hypothess as follows:
Hy: Boah data lave homnopemsoms veninmoes
iz Both it have non -homoge neoas vinance.
The sest erirerio are: Hi is accepiad i the significonce valoe= 0005 and Hy 15 sepected if the significance vaboe
in <l 05,

Tuble b, hon W el
| W erublk F drl Tl Sig.
| Lesming nuscomes 10s i FE a5

The results of homegeneily test for students leaming outcomes data acconding Tuble 6, have povalue of 0. 155> o
(0= 005 b, Thais, Wi can conclude thad datais homogenity and Hs is saiepied.

PE-T2
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Hypothesis Test

Hypothesis testis done 0 And out whether there is inflluence from the dse of project-based learning models for
learming onteomies, thien hypodhesis et conbe done using the -test aatisticnl e, with the provisions of the hypothesiz
s fnllows

Hit then is mosignificant cffect of ssing. PJRL mode] on student leaming oulcomes

Hi: there i o aignifican effect of using PIEL model o ssudent leaming ouloomes .

A snimamiary resulis of mescova for siudems legming outeomes nsing projec based leaming s shissn in Table

T,
Talle T, HI:I&I-H walyss i the efectol TP BL fon learning cidinmis
Type 10 Sumad
Sy Bipmires ar Mean Gouan F Siz
Correcsed Model R LE TS 3 2517 58 o (150 ELLT
Isteeiepl 14 70 I 14,741 hll A3
Nhkasibelnjar FTAL A5n 1 FT63.454 155.uu2 CLLT
Boelas 1 165 0d17 | LTS AHIT 49552 LLLT
Exvm L LRI 4l 24,126
Tewnd 195560007 14
Correceed Toial SATE 020 43
n. B Sguaned = 31 { Al jesied B Sqeunl = 533}

Based on the rosults of anscova test in Table 7.0 can be seen that F calculated treatment difference in learning
e 15 £95 32 with p-vadue = 0000, p-vglue <o pe = 0005), Thas, Hiwhich reads no difference in the pehdesemeni
of learning caneome s between the twe closses is rejected. Thus, the rescarch hvpothesis which reods thar there is a
ibifference in achievement of leaming ouloomes between two clss ol experiments class and contrl class is accepled.
Tt is, there is an infloence of the project basel leaming learmang miesdel on achieving studeni leaming putcmes.

Talbike &, ivrge Oorobed OF lemming mgommis

Clles PPretese Poszea ! Difference | Esbancement Average comecied
Ex il 34 65T 71000 17331 AT1% TI.H30
Contrul 56,061 62 579 hEi% 12065 G20 18

The average corrected for learming owtecomes afl two clases are presented in Table 8. Based om Table 7. and Tahle

4.0t can be seen that experiment class has achievemend of leaming cutcomes that are significantly higher than she
comrol closs,

CONCLUSION

Based oo the resull ol analysis data and dissussion, it can be concluded that there is a significant efect of using

praject based leaming for sodends bearning amcomes in applied physics course, it can be seen thas experiment class
beas sz b e of Deanving owtconmes that are signiticantly kipgher than the control class
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