Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—.i.l
\ol.5, No.36, 2014 IIS E

The Effect of Program Laboratory Inquiry Practicum Based
(PPZI-BIL) to Mastering I nvertebrate Zoology Concept

Riki Apriyandi Putra dan Fransisca Sudargo
! Mahasiswa Pascasarjana Universitas Pendidikan &si®n
% Dosen Pascasarjana Universitas Pendidikan Indmnesi

Abstract
This study aims to determine the effect of applyR#®ZI-BIL to the mastery of the concept of biolagjyudent
teachers and student attitudes toward curriculubjests Invertebrate Zoology. Subjects were studehthe
University of Pasundan (UNPAS) with a total samplié&2 people (one class), selected by purposivepbaga
Student mastery of concepts is measured through tekile the attitude of students was measureoutiir a
questionnaire. The results showed that there wsgrdficant increase in any concept of Invertebzoelogy.
The highest increase was shown in concept anneiitisN-gain of 0.70 (high category), and an incesas N-
gain low but still in the category of being contdnin the concept of Arthropods. Implementation PBIZ also
can increase positive attitudes of students rel@éide student curriculum.
Keywords: Invertebrate Zoology lab program of inquiry-basaboratory (PPZI-BIL), the attitude of students,
mastery of concepts.

1. Introduction

Practicum can be interpreted as a way of bringiugleits to master concepts and process developofient
positive attitudes, by involving students into destific activities, so that the process of constian of
knowledge, which in turn will create more meanidg®arning atmosphere. Another opinion says that th
practice is a method that facilitates a varietyskifls that include planning skills, skills foundet problem, the
skills to collect and process information, intetatin skills, and communication skills (Pabellordaviendoza,
2000). Tobin (in Kipnis and Hofstein, 2007) alsgkmins that the practice as a way to learn undedstg and
actively involved in the process of constructingpwedge through scientific progress. Meaningfukhéag in
the laboratory would happen if students are givendpportunity to manipulate the equipment and rizd$eto
construct knowledge of a phenomenon and connehtsegientific concepts.

Domin (2007) distinguishes practicum into four tgpexpository, invention (discovery), problem-basedi
inquiry. The fourth type of practice can be donetia laboratory and in the field. The most suitatylge of
practice is applied in the course of Invertebradeldgy is the practice of inquiry. Mohrig (2004 Tmraban et
al., 2007) identified several ways to do when dagyout laboratory experiments, related to thevias of
inquiry, namely questions or problems should talkee@dence, and serves as the basis for a trialestigation,
the laboratory should provide the means to cobeaence and find answers to questions, the latbeamplace
to check the experimental results and draw conmhssirom the data obtained.

Practicum inquiry is central in science learnindjew students are involved in the process of rawvgalie
problems and scientific questions, formulate hypeé#s, designing experiments, collecting and anadydata,
and draws conclusions about the problems or stieptienomena (Hopstein & Walberg in Kipnis & Heafst,
2007). Benefits of inquiry or inquiry lab practicuaplenty, namely: can enhance critical thinkinglskand
problem solving skills of students (Narayan, 2013y improve student attitudes and understandiragiehce
and their influence on how science is taught wedisSier 2010), may increase the scientific skiflstadents
which consists of observing, manipulating, clasady drawing, measuring, and communicating (Khad an
Igbal, 2011), the application of laboratory inquitgmbined with the approach of Science Writing Histiar
(SWH), also can improve the ability of metacogmthiology students in the learning process (Supinyet al.,
2011), and can increase the positive scientifitualit (Putra and Sri Redjeki, 2013).

Based on research Putra et al. (2014) suggesteththase of laboratory inquiry will be maximizddtifollows
the following stages, namely: (1) the use of litgeats are accompanied by preservation, preparaimhvideo,
(2) submission of critical questions, (3) the ansnage verified through lab , and (4) elaboratig lesults with
existing theories. For more details can be sefrabie 1.
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Table 1. Invertebrate Zoology Practicum Programedaquiry (PPZI-BIL)
NO | Lecturer activities Student Activities

1 Introduction/Initial Activity Students conduct a question and answer tqg the
- Lecturer assign students to sit in each grouph(eaxplanation of the phylum lecturers being
group has received an LKM that contains th&tudied. Students perform in accordance with
name of the species will they discuss) the inquiry-based lab topics and instructigns
- Lecturer explains the introduction of the phylumontained in the LKM
to be studied,
- Lecturer assign students doing practical wprk
independently in accordance with the instructions
contained in the LKM
2 Asking Questions
Lecturer instruct the students to make the criticé&tudents make the critical question of the
question of the species will they discuss (conthinepecies will they discuss (contained in LKM
in LKM), so that the livelihood of these species ¢a
be seen
3 Verification Students conduct inquiry-based lab (to answer
Lecturer instruct the students to answer the afitiche questions that have been prepared)
guestions that they created a way to prove thrgugh
practice-based inquiry

4 Elaboration Students complete a task or elaborating|on
Lecturer assign students to elaborate on théieir findings based on the theory/concept,
findings based on the theory/ concept with reference to the journals, books, and

people who are experts

Mastery of the concept is an old concept constagtirocess based on prior knowledge into a newegnm
order to obtain a valid explanation. Students saithaster the concepts when they are able to tesexplain in
general through the charts/graphs, able to proaidetement/ explanation, and is able to preditiethbing (use
the power of Putra). According to the Putra et(2014) mastery of the concept of a student's gbitit
understand the concepts, both before learning psockeiring the learning process, and after thaileguprocess.
Mastery of concepts can not be separated fromitigngkills. Thinking skills required for each Puisaa high-
level thinking skills, which is contributed to teaccess.

Invertebrate Zoology course is a subject whichrhasy essential concepts, therefore mastery ofdheapt is
the basis of development various competenciesadty in some colleges are still visible lecture ebhiends to
bring the students to memorize concepts, less vinglstudents in the process of finding a concégzts
formation of meaningful lectures, and low absomtdapacity and memory of students, and therefareined a
lecture that can accommodate these constraintprantice-oriented lectures such as PPZI-BIL, lectizemed
suitable in Invertebrate Zoology.

Based on the above explanation, it can be concltid&idthe mastery of concepts is important for goee,
especially students (scientist). Therefore, reseascare trying to analyze the effect of applyirfgZPBIL
towards mastery concept biology student teacherd stodent attitudes toward the subjects curriculum
Invertebrate Zoology.

2. Research M ethods

This research is a quasi-experimental study (gagperiment). The design used in this study is oreim
pretest-posttest design, which in practice involeeslass of students who are taking courses Invexte
Zoology. This research was conducted at the Unityen$ Pasundan (UNPAS) in September 2013-Janu@iy}2
with the entire student population of 3 semestdrd8iology Department of Education, which sits ineth
academic year 2013/2014 Odd half the number ofcqimiately 150 people. Of this amount was takennapda
of 52 people (one class), using purposive sampliigs study aims to determine the effect of appy#PZI-
BIL to mastery concept biology student teachers had student attitudes toward the subjects cuwimul
Invertebrate Zoology. To obtain relevant data, thies instruments used in this study is a test masié
concepts and student attitudes questionnaire. @bmastery test composed of 80 questions consistirih
questions to the phylumschelminthes, 15 questions to the phylum Annelida, 15 questifmisthe phylum
Mollusca, 20 questions to the phyluinthropoda, and 15 questions for the phylum Echinodermatal fan the
student attitude questionnaire, consisting of ABestents which consists of 5 basic statement, naRelpose
Class, Class Content, Material Class, Class Imphatien, and Evaluation Tool.
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3. Resultsand Discussion
3.1. Research Results
Analysis of student mastery of the concept inclualesean value of the pretest, posttest, and N-gjaiained
from tests mastery of the concept can be seenbteTa
Table 1. ValuerCept Mastery Test Results

Pretest Posttest N-gain
N 52 52
X 37,52 74,88 0,60
Sd 11,52 7,89

Based on Table 1, note that the average value .623tudent pretest and posttest mean score o8 &u8ents.
This shows that in general there is an increasdestumastery of concepts. The percentage increaskeei
average score (N-gain) of 0.6 and included in tieeliom category. Analysis of different test averaghkie of
pretest and posttest student mastery of the coweepbe seen in Table 2.

Table 2. Statistical Calculation Valbencept Mastery pretest and posttest

Pretest Posttest Nilai
N | Mean | Distribustion| Mean | Distribution | df t cal ttab P(dg.)
score Score
] ,000
52| 37,52 | Normal 74,88| Normal 51 29.171 2,00 significan)

The data in Table 2 explains that the normality tesults showed the average value of the pretebpasttest
values are normally distributed. T test analyssults obtained p-value of 0.000. The p-value isllemthan the
value ofa (0.025). This shows that there are significanfiedénces between the mean values pretest and giostte
student mastery of concepts. Analysis of the datsulbject or phyla can be seen in the paragrapbsvbe
This research applies Invertebrate Zoology 5 cavacept consisting ofischelminthes phylum, Annelida
phylum, Mollusca phylum, Arthropoda phylum, and the Echinodermata phylum. Each conogphvertebrate
Zoology analyzed based on the acquisition valuthefpretest, posttest, and N-gain. Recapitulagsh $cores
and the mean difference test pretest-posttestaamftstudent concept can be seen in Table 3.

Table 3. Summary of Test and Test Values Mean [iffee

oncent €1 Pretes Posttest g'éin t cal ttab. | P(dg)

1 ascheiminthes | ()| (ormay | 053] 2098 | 2007 | G )
2. Annelida (3|§lé)7rr7nal) ?r\cl)é?:nal) 0.70 | 24.77 (2i’gr?i?ican)
3. Mollusca (Norma) | (Normay | 054 | 1375 Sonifcan)
antropoda |0 | Nomay | 049 | 1292 Sonifcan)
5. Echinodermata | (0500 | (Normayy | 069 | 2273 Sonifcan)

Based on Table 3 it can be concluded that a sagmifiincrease in any concept of Invertebrate Zoolddpe
highest increase was shown in concept annelids;hiids a number of N-gain of 0.70 (high categaagyl an
increase in N-gain low but still in the category liding contained in the concept of Arthropods. Effef
application-BIL PPZI related to student attitudaesdrtebrate Zoology curriculum can be seen fromatitieude
scale data before and after implementation PPZI{BHsented in Table 4.
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Table 4. Summary of Test Data Analysis Resulthef3tudent Attitude Scale

Before I mplemetation After Implementation
Number of | Response response
No Measurenment | Iltem
Aspect Per. | Per. Agree | Not  agree| Agree Not agree(%)
Posit | Negatif | (%) (%) (%)
if
_— 12 - 88,46 | 11,54 100 -
1 Objective Class 14 - 75 5 100 -
2 Content 15 - 71,16 28,84 98,08 1,92
3 Learning 13 - 44,23 55,77 53,85 46,15
Material 17 - 32,69 | 67,31 63,46 36,54
10 - 82,69 | 17,31 100 -
22 - 94,23 | 577 98,08 1,92
4 Implementing 11 7,69 92,31 73,08 26,92
- 16 100 - 100 -
- 18 78,85 | 21,15 90,38 9,62
- 19 46,15 | 53,85 92,31 7,69
5 Evaluation tools— 20 3,85 96,15 100 -
- 21 13,46 | 86,54 82,69 17,31

Changes in student attitudes before and afterrntipdeimentation PPZI-BIL tend to be positive. Protdenwere
found at the beginning of the course materialstants such as evaluation has increased.

3.2. Discussion

The results of data analysis showed that the aedragease (N-gain) are the most dominant in segpuenthe
phylum Annelida, Echinodermata, Mollusca, Aschelminthes, and Arthropods. The high mastery of concepts
students in the phylurAnnelida, due to the implementation process PPZI-BIL alyelagl clearly understood by
students, so that curiosity about the conceptsinélids easily absorbed, it is proved that the /afiN-gain is
highest in the phylunannelids. In addition, the phylumAnnelida phylum gathering place for those species
whose existence is easy to find, structure morghgl@natomy, physiology, and ecology easy to urideds
and has a number of species (familiar) are relgtikesss, so it is easier to use for practice, s #tudents no
difficulty in understanding between species comgdiin the phylum Annelida. The high mastery of apis
students in the phyluminnelida not independent of the implementation process MREZIwhich uses a
combination of live objects, preservation, pregaratand media (video or image). Putra et al. (304140
confirms that the practical implementation of latory inquiry would be optimal, if the combinatiof live
objects, preservation, preparation, and media.

Low mastery of concepts students in the phyAmtropoda phylum indicated because this is a phylum that has
the most number of species and very extensive stfidgyl phyla, including invertebrates. Borror ét @996)
explained that it was found to be approximatelys®.nillion or 67.4% of the total species of arthwdp that
exist in the world, and approximately 59.5% is doatéd by insects. The number of students who agemach
cause it difficult to understand the concepts doeth in the phylumArthropoda. The level of difficulty in
understanding the concepts of Arthropods evidemnhfthe compare Putra between classes, almost elasy
has very different characteristics, ranging from léwel of diversity to the stage structure.

Influence PPZI-BIL implementation of the attitude$ students in the curriculum of Invertebrate Zagylo
showed a positive trend change in attitude. Problamre found at the beginning of the course mdsedad
tools such as evaluation has increased. Increaspdmse to the lecture material is indicated becatithe use
of media tools (video) in the implementation of tteurse, while for tool evaluation of this increageurred as
a result of the use of questions that can stimudatdents' critical thinking skills. Overall Invebrate Zoology
lecture can be interpreted very expected and ldwedtudents. The increase due to the implementaifon
student attitudes PPZI-BIL in line with the resufsresearch and Sri Redjeki and Putra (2013), kvbixplains
that in general lectures Invertebrates inquiry-dassence labs can increase positive attitudetudests.

4. Conclusions And Recommendations

4.1. Conclusions

Based on the results of research and discussioanibe concluded that a significant increase yncamcept of
Invertebrate Zoology. The highest increase was shiomconcept annelids, which has a number of N-gdin
0.70 (high category), and an increase in N-gain bbarvstill in the category of being contained ie ttoncept of
Arthropods. Arthropods concept is a broad concdpgrefore, students are still having problems in
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understanding it. As a whole can be interpreted ttiaimplementation PPZI-BIL can increase studeastery
of concepts. Implementation PPZI-BIL also can inwerthe attitude of the student curriculum relatiedient.
4.2. Suggestions

Lecturers should be as early as possible to impi¢merogram of lectures Invertebrate Zoology ingibased
laboratory (PPZI-BIL) and apply PPZI-BIL to measuglglls or other abilities, such as science procdsis,
critical thinking skills, and problem solving altyliof students.
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