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Abstract: Ti rmearwnh the (‘ to fnow the difference (y‘ncmmgumw and scientific m ski

students at jgcology ic in biolagy instruction learned By project- b':’ -mg { PJB
discovery le@rning |; 1wdels in class X Madrasah Aliyah Swasta (M, A
re cen‘h is quasi exggiigent designed as M‘ka pretest-postesi
was determied by cl random sampling®Class XA was taight with a pro;e('{ -ba s'e.{mam
%1 ery learning model. The v h instrument used questionnaire for 0
\for sciéntifie writing-skill. Data nalysis.was done by using t st
there was significant differencesaf metacognitivesskills of studenf
mded dx- modefs (feount = 2:05; P 0. 04) and n’rfrf W

project-based i g
difference of sc
models (tcount
learning model
scientific writing s

ec‘()[{)g,\‘ TR in bi()[()g.\‘ fearuiug process in order to improve tl;
s of the %m.ﬁa students.

e skills, _sc'iemrﬂﬂvrimrg skills, project based Iean'Oguided discover,
g support the crealln Mlligent, availablgand democratic human

beings who able to compete overtl¥min the era of globalization, so as_teffmprove the welfare of
Indonesian citizens. There are so many cffosts : by the Indonesia government to
improve the quality of education, but the results haven’t beems encouraging as revealed in the
academic quality report among nations through the Programme for International Student Assessment
(PISA) _that the performance and mastery of the subject of Indonesian students are still low. In2012,
Indenesia-attained 64th rank from 65 participants aff in 2015,0nly able to'reached 66th rank from 77
partietpant countries (Manurung et al., 2017). The average athievement/Scofes of Indonesia students
for/scighcé! réading, and math were Mk’ 6261 Yand 63 of the 69E’triwa‘atﬂ , respectively
(PISAL2015).

The_research [result, of [Yanus [(2015) furthermore, revealed that writing activities among Indonesia
students is very low, from 100 students maximum only five students who are able to write with 500
words in a week. One of the causes currently considered to be most influential is the low skills of
thinking including metacognitive skills among students of various academic abilities, as well as the
skills to write. The skills for writing desire the mastery of the constituent of language and elements
outside the language itself that will be the contents of composition.

Keywords: Metacogn

1. INTRODUCTION

Quality of education is needed

Metacognitive skills of students is indispensable in learning process, because it determines students'
cognitive abilities. If students use their metacognitive skills well then the results obtained will also
learn better, because this student do the planning, development, and evaluation of the learning process
implemented (Pratiwi et al, 2016). Metacognitive skills are very important for every student that is
related to the independence in learning. In principle, if associated with the learning process,
etaoognitive skills are a person's skills to control the learning process, starting from the planning
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stage, then monitoring progress in learning and in the same time correcting if there are mistakes that
occur during understanding the concept, till produce learmning objectiveﬁkandar, 2014).

Students will more easily understand the concepts of bhiology learning if they have good
metacognitive skills. The development of metacognitiyg skills in students is a valuable goal, because
atners). According to Sholihah, et al.,
erident leammers will be able improve cognitive learning

outcomes, because students can trol the learning process

Writing is a process of thegCtivities e n MEA

i ivi es‘ﬁrt e separated from th

listening, speaking an %i 2 is not easy to do. Dalman (201 vedled that Writing is the

process of pouring as i n&orm of written, creative, logical, and crit’@ é n order to
form, ¢ e, describe, comfort and influence others. Wrigts paraggaphs of

noted, record, i d
ity Qc ting paragraphs whose Mlopment patterns are based on,argunignts or

argument is an g
author. The argument paragraph includes facts, date®and argulents

Biology learming t s metacognitive skills is expected to involve students acti :
wledge, through interaction with their environment. Nurgiyantoro (2013 lared
compared t@ the otherVthree competencies, writing competence is generally more daffieult to|be

managed b age speakers concemned. That's because writing skills require e
various constituent o f
the composition. e
skills becausg meta ans that/the

i ills the better the learning outcomes (Nuryana & Sugiarto, 1ded
o be better able to develop a wider and freer creativity a illingiess to

This research has with{le objective to know the difference of gnitiveg skill and

scientific writing skillof students who gaught by project-based leaffhg and guided discoyéry learning

models at ecology topigin biology imstutictign. It is hoped th@e@maﬁon obtaifed from this
ni

study will contribute and Will be use forNaing e skill and gcientific writing
skill of the Indonesia students.
2. MATERIALS & METHODS
2.1.Research Location, Population and Sa
The research was carried out at senior high school Madrasah Aliyah Swasta (MAS) Al-Wasliyah 22
Tembung-and was held on tHfJsecond semester in academic year-2016/2017. The study took place
from ' February fo ‘April 2017. The population,of research wasa students of dlassX as many/as threg
classes, amounted ‘to' 121-people, meanwhile the research [sample comsisted of two ‘classés. The
frpf

s,j{plidg nnﬁ was 'lu dnﬁ “’JEW Amount of sample in/class X, was 40 students and

Xg counted/4 ) students.

2.2.Researchy Variables and Design

Project based learning and guided discovery models were independent variables §Elesearch, whereas
its dependent variable consisted of metacognitive skill and scientific writing skill The research design
is a quasi experiment with nonequivalent pretest-postest control group design. Class X, leamned by
project-based learning and class Xy by guided discovery models.

2.3.Research Instruments and Data Analysis
’

In this study, data collection was done by using questionnaire and description test. Questionnaire was
used to collect metacognitive skills, meanwhile description test for collecting the scientific writing
skills data.

Metacognitive skill data was based on Clopter indicators that have been modified. number of
items in questionnaire are 30 items, consisting of 5 Likert scale options, starting from option A given
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a score of 5, option B is given a score of 4, option C is given a score of 3. option D is scord2 and for
option E is scored 1. For a negative statement, if the student chooses option A given score 1, option B
is given a score of 2, option C is given a score of 3, option D is given a score of 4 and E is scored 5.
The highest score of this questionnaire result for 30 guestions is 150 and the lowest score is 30.
Components of metacognitive skills of students' ed of task analysis, planning, monitoring,
checking and recapitulation.

In order to find the scientific waifing skills, the studenis assigned yrite paragraphs of the
students had fifst_com : e of paragraphs that would be
escription test are

ion of, b 5. Assessme r's the d
introduction, thesis, wri feonelusion and correction. The highest Segre of this description test
result is 100. \
S as

The student achieyement s conducted twice, pretest aimed at obtaining initigh skilE®evel and
postest to measuge the resu metacognitive and scientific writing skills of the $tudents. Hy

testing was doffe by npaired t student test (independent sample t tesr). N ity testing of
data was conducted by'using Kolmogorov=Smim@Jtest, whereas Leven’s test for ity

All research data wemwsed by using software SPSS version 22.
C

3.1.Results
The research data was.mean of metacognitive skills and scientific'writing skills of the s ts taught
by project-Uised learaiag and guide models. Results of data processing shewed that the
meanfihd standard dzm{m of metacognitive skill of student in project-based learning (X +8D
= 86.14 + 38) was E er thad in &very class (X -#/SD = 84/61°8,2.71) The scienfific

writing skill ofithe st#dents in the project-based class (X + SD.=79.08 + 8§8) was d]seh
the guided disc@very clags (X = SD'="74.88 + 8.96). Based on this finding, 1tican be s that project

skills of tﬁl‘gﬁtdems at ecology topic in biology instruction.

In order to test the'h f the research, prerequisite analysis was carried owardmormality

and homogenity of metacognitive andyscientific writing skill data. Based on testing that has been
done. metacognitive andwscientific writing skill data of the stud b poject basedTearning class
and guided discovery class'were normaland gen ( l%d :

Tablel. Normality test results ofmeigcognitive skills

No Learning Model :r)gr)rr)l:-Snnmmi
- g. Notice
1 Project-Based Learning 065 Normal
2 Guided Discovery .200 Normal

Fable2, Normality test results of scientific writing skills

. Kolimogorov-Smirnov
No Learning Model Siz. Nelio
1 Projecr-Based Learning 146 Normal
2 Griided Discovery 105 Normal

Table3. Homogeniry test resulss or netacognitive and scientific writing skills

Levene's Statistic

Parameter Sig. Notice
Metacognitive skill 086 Homogen
Scientitic writing skill 327 Homogen

Based on hypothesis fBting that has been done by using t student test, it can be stated that there was
significant difference in metacognitive skills of the students between taught by project based learning
model and guided discovery EEJdel at topic ecology or ecosystem in biology learning process
(teoun=2.05; P=0.043) (Fig. 1). There was also significant difference in scientific writing skill of the
students learned by project based learning and guided discovery models (tu,= 2.21; P=0,003) (Fig.
2).
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models (tcount = 2.21; P = 0.030).

Furthermore, testing on five components o! itidemskills™ showed that there was significant
difference in planning and self monitoring of the students & ght by project based learning and guided
discovery models, whereas in task analysis, checking and recapitulation there were no significant
diffe ig3).
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Testing on five indicators of scientifi i i aled that there was significant

difference in conclusions formulation taught by project based learning and guided discovery models,
whereas in aspect of introduction, thesis, writing body and correction there were no 51gnlﬁcant
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Figured. Aspects of scientific writing skill§fof students learned by pm_,iect learning and guifled discovery
models: Introduction (1, s1.112; P = Q.27 M{q =10, 764 vnrmg body #t.,...= 1.182; P

= 0241), conclusion (1., = 2022; P = 0.

. Discussion

ents taught by project-based
learning model was higher than by guided disc “This finding could be explained because
the project-base@farning model belongs to student centered learning model where the students were
glven act1v1t1es to activei§participate in learning process in order to ma to comprehend the

h roject based learning. the students are gi\
cc?ik:rrin* their own know edge to produce thei
010). A

mf ts who taught by pn:uect based learmng model
Ic ally in planning and monitoring components.

Metacognitive skills are very important for every student to organize and control their cognitive
process both in learning and thinking, so that student leaming outcomes increase. Munandar (2014)
revealed that metacognitive skill emphasizes an understanding of the abilities that are possessed by
person about what to do in the learning process such as checking, planning, organizing, monitoring,
predicting and evaluating their own thought processes. Metacognitive consists of two basic processes
that take place simultaneously during learning process that is progress monitoring and changes
making (Harvani, 2012).

The finding that scientific writing skills of the student who learned by projec@sed learning model
also was higher than by guided discovery could be explained because the project-based learning
model in learning process emphasizes the process of writing rather than the results of the writing
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alone. This writing process gives a positive impact on the students ability in paragraphs writing. The
ability to write the argf@hentation paragraphs is the activity to creates the paragraphs that its
development pattern is based on arguments or reasons presented by the writer. The argument
paragraph includes facts. data and arguments. Assessmerffff the writing ability of students who are
monitored and followed during learning process & ject based learning class will help the
students to improve their writing skills i 5

In comparison to the project bz
model does not emphdmzes

d learning model scientific writing Ski
stdges of t itin

case, students only servess recipi ation about
without monitoring, improvem ewsmn process both from teac
(2010) added that activities v he student in writing in learning pro

model was low because Jty of the student regarding writing in guide
: 1 skills is not merely the possession of a talent f

: riting skills can be owned by anyone (Akhadiah., et a]
i t be honed willibe lost.

Based on thg reseafeh findings and analysis that have been undertaken, it was concl

was significant dif}ce in metacognitive and scientific’ writing skills of the stud ught |

project-bascél learniaggand cuiided discovery models in biology instruction at ecology U '

class MAS RI- Wd\z 22/Tembung, The metacognitive and scientific writing skills
b

learned by project learning was higher and better than guided discovery mode
result recommeds the using of/project based learning in orderfor increasing of mefacognitive jand
scientific writing skills of the students in biology instruction at ecology topic.
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