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Abstract

This research aims to develop inventive thinking and scientific attitude through contextual
teaching and lcarning of Class X1 Science Public Senior High School in Pekanbaru. Samples
used in this research are 234 students of class X1 Science. seclected by stratified random
sampling technique that can be seen from the grade of school accrcditation (A, B, C).
instruments for data collection use questionnaires and interview. The results showed that the
profile of the 21% century skills of Grade XI Science Public Scnior High School in Pekanbaru
lo learn biology from questionnairc obtain an average of 4,0 (Very Good). Result from Anova
test shown that there is not significant correlation between achicvement and gender, and also
there 1s not significant correlation between achievement and school grade B and (.
Otherwise, from the result shown, there are significant correlation between achievement and
school grade A, with B and C. From this research we can conclude that student achicvement
profile is good and it can be developed for all school categorv. Rase on that fact teacher
participate very important for developing students skills. Developing of contextual teaching
and learning could become student asset facing 217 century cducational chalienge.

Keywords: 27" Century Skills, Contextual teaching and learning, Inventive thinking,
Scientific attitude,

Introduction

Natural Sciences are necessary in life to meet human needs through the solution of problems
that can be identified. The application of science needs to be done wisely to maintain and
preserve naturc. Science curriculum not only emphasizes the mastery of concepts, but also
the deve]opmcnt of thinking skills, an understanding of the basic principles, fertilizing
scientific attitudes and values through Icarning experiences that are relevant 1o learners.

Mandate in National Iiducation System (2003) stated that the national education serves to
develop skills and form the character and also civilization of a dignified nation in the context
of the intellectual life of the nation. Naticnal education also aims to develop the potential of
students to be faithful and devout man to Almighty God, noble, healthy, knowledgeable,
skilled. creative, independent, become democratic and a commit onc to his country.
According to the Indonesia Ministry of National Education (2010) personality and strong
character absolutely needed for students to encounter future challenges. '

In line with the concept of Competencv-Rased Curriculum and Uit Level Curriculum,
implementation of contextual tcaching and learning emphasized the learning experience 1o
the students dircctly on learning of science through the development of scicnee process skills
and attitudes. This works aim for students to understand the concepts and be able to resolve
the problem. Sclected problems should.arouse curiosity of the students by connecting it in
real life (Sonmez and 1.ee, 2003). Furthermore (Allen, D., 2006) stated students in group will
try to resolve problems through inquiry, and communication through analvsis.
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The philosophy of contextual teaching and fearning is constructivism, which emphasizes
learning philosophy “learn not just memorize”. According to Martin et al. (2002) with a
foundation of constructivism, students will be able to improve the critical thinking skills and
problem solving. Students can improve their skills and have a scientific attitude to solve
various problems, and continues to absorb and process the information.

Integrated of character education in the learning process starting from  planning,
implementation, and evaluation in all subjects. Among the principles that adopted to make
lcarning plan (designing learning and assessment activities in the syllabus, lesson plans and
teaching materials), do learning process and evaluation that could develop the characters are
the principles of contextual teaching and learning, which has been introduced to teachers.

In meet a demand of education for preparing students to have the 21% century skills to face
the global challenges which requires creative learning, and innovative. It requires fearners to
be active in various aspects of learning, so they can have the skill.

Senior High School is an education which is role to produces generation of intelligent and
achievement, to face all the challenges at the levels of higher cducation and the world of
work. Senior High School is expected to always produce generation of students who are
creative and have a eood achicvement in learning.

Based on the observations and interviews with some biology teachers as educators it was
obtained that at this time there are still many students who are not involved in learning
activities, and cannot emerge the skills which are needed in this century. In fact, students are
more likely to memorize concepts given as exam preparation material. So it makes the
students ability to analvze and solve authentic problems untrained, can’t provide optimal
results, so the lessons that they learned do not becoming more meaningful.

The research was conducted with the aim of developing an inventory, designing and
developing an active and innovative learning wols. Integraiing the values of character and
culture of the senior high school subjects Biology Class XI with based contextual teaching
and learning reference to the National Standards of Education cspecially Content Standards
and Process Standards. Developing of contextual teaching and learning could become student
asset facing 21 century educational challenge.

This research aims to collect the 21% century skill profile, developed science attitude and
critical thinking in biology trough contextual learning.

Method

Based on the goal, this study is a research & development using the survey design (Cresswell,
2005). This study Implemented in class X1 senior high school at biology lcarning. The study
consisted of two phases: (1) the design ol an integration model of values and character high
school biclogy based contextual teaching and learning, (2) validation and testing.

The population of this rescarch consist of Pekanbaru senior high schools. The research
sample was class XT Science public senior high school Pekanbaru selected based on stratified
randnm sampling technique. Total respondents is 234 which consist of 80 male and 154
female students.

Instrument of this rescarch adapted from Osman, etal (2010). Construct validation and
reliability testing using SPSS for windows version 17.00 for 51 respondents were conduct
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first. The results of validation with ’earson correlation test known thal there are some items
declaration statement need to improve. To test the reliability of the instrument Cronbach's
alpha test were used, from this test obtained alpha were 0.85-0.87. Based on these results, the
instrument could be used in this rescarch. Resarch data were analyzed descriptively and
inferential.

Resulis and Discussion
Students Profile

Rascd on the data collected and calculated it can be seen the profile of 217 century skills in
Class X1 science student of Public Senior High School. Afler analyze the guestionnaires, it
can be obtained the student profile, and can be seen at Table 1.

Table 1. Srudent Profile Class X1 Science Public Senior High School Pekanbaru

Achievement
Srhnnl - Mean  Academic ] Mot Havine
i {rendey - : o . Non y: y
Grade Values  and Non  Academic . Achievemeat
. Academic
B Academic
. Male 57 3.9 1 i 8 1
= Female 112 841 16 33 17 46
B Male 17 R4 0 2 3 16
- = Y — - : - =
- Male 6 81.5 0 3 I 2
L - = : T
TcmaL i8 ’Sh_R o 4 i i
i AL AT H5h 4 3i G2 39 492

Based on the Tablc 1, can be scen the respondents dominated by female which range from 18
to 112 peopie, while maie respondents 6 1o [ 12 people. Mean value respondents of 7 subjccts
consisting of Biology, Physics, Chemistry, English. Computer, and Religion ranged tfrom 80
1o 87. So it can be seen that for the cogmitive asscssment class X1 science student of Public
Senior High School in Pekanbaru has high vaiue critenia, because it beyond the minimum
completeness criteria determined.

Table 2. Anova Test On Achicvement Of Students Based On Gonder

Sum of Squares - ‘_d_f ) Mean Square F Sig.
Between Groups _ A3 2 212 936 agd
Within Groups B 52276 231 226
1 otal ) 326350 233

From these result known that achievement of students based on gender were not significant.
Respondent’s achievements consist of academic and non-academic achievements. Academic
achievement achieved by 62 students. Academic achievement in the form of achievement in
school or champien/class rank, participate/champion in Scicnce Olympiad activities (Math
and Science), English Olympiad, as well as blog design competition. and website design.
While respondents of non academic achievement are 49 students, with the kind of
achievements in sports (football championships, martial arts, badminton), championships in
the arts (modeling, painting/drawing, dance, poetry, drama/theater), flag raisers, and the

Repository University Of Riau

PERPUSTAKARAND UNIVERSITRS RIRU

hLLp:,"frepusiT_ury.unri .ac.id/



&

1378

scouts. ‘Then, the respondents who are belonging academic and non-academic achievements

are 31 respondents.

Table 3. Anova test on Achievement of Students Based on School Grade

553% Confidence Interval

(k) School Yican Differenee (1-

Sehonl Std. Error Sig.
Grade . J} Lower Bound Upper Bound
Grade
B 2.849" ARG 000 L B 3997
___I:‘__ __C o 2025 b9 003 o S87 3464
\ 2849 %S 000 a9 A
B _B < -8 T1K3 ARG ] -2518 _ 870
_ A -2.025 6096 003 -3.464 -.587
‘ B 824 7183 AR6 - 870 2518

Based on table 2 and 3 showed there is no significant between achievement and gender, and
have sienificant between achievement and school grade A with B and C. But there is no
significant between achievement and school grade B and €. This research knew student
achievement profile is good and it can development for all school category. Based on it
teacher participant verv important for development student skill. According to Saniava (2008)
as facilitator teacher must be facilitated the student at learming process. it means student have
opportunity for developed their ability and skills.

Inventive Thinking
Based on the analysis data, it can be known profile of inventive thinking in biology learning
class X1 science of Public Senior High School in Pekanbaru, shown in Table 3.

Table 4. Inventive Thinking Profile Class XI Science Students of Public Senior High School
Pekanbaru Indonesia.

) Foikort Seale )
N Statenient p T : - Yigan L ategory
- 4 I w:r] R T
t Cruative thinking - N i Very
- (L8 eih (128 _“’i Croed
5 Abhilitv to o L 17 w3 2 e
2 Ability to complete the Lask @47 (T3 5L iR Crood
1 : 2 3 H Verv
3 Asking & ' e 4.2 o
o . . g 4.7 {rood
4 Reeking diverse mibrmatio : # g s ] ! vy
B - O 00 (24 688 R4y Good
) ; 3 4] 3 i ¥
5 Producing new idea ) 1_.‘3.} {__]_ i o _‘ 5 33 Crood
R . - E 12
3 ave imagination K ¥ 5 (s
o 2.0 (531 (6.0 A5 Goud
7 Ability w solve chaillenping task .] = 68 38 Goad
. o B (34 (2560 i}
o Wilingness t go beyond satety £one 13 i 13 iy Gond
~ make mistakes (5.6) {171 4% i 00
_ 28 ™ 476 e
TOTAL ; 34
i 53N 054 6 e
MEAN 3 Good
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Based on the guestionnaire answers {from 234 respondents in Class X1 science public senior
high school Pckanbaru, obtained average lor preiile eiement inventive thinking that 3.8
(Good). Tt can be seen that the students arc able to inventive thinking in the completion of a
given task or problem. According to Osman et al. (2010} that the students who have skills in
inventive thinking well, allowing students to recognize and understand a changing constant,
and handle positive change by moditying their thinking, attitude or behavior to deal with new
problems in the environment.

Sub clements of inventive thinking that have lower category than the other sub-elements are
taking risks on statement item 2, 5, 6. 7 and 8 are 3.3-3.8 (good). The yield on risk-taking
confirmed that the students will be more willing to go beyond the comfort zone to make
mistakcs, to creatively resolve the challenges or problems a main purposc of improving
personal performance. In addition, they are willing to think about the problems or challenges
and to share ideas with others and to listen the feedback given by their friends. According to
Osman et al. (2010) students need to be involved in discussions about approaches and
potential solutions, also a place that allows them to share ideas. reflect and discuss

perspectives and learn new things.

Dimensions 1 and 4 on inventive thinking element, have mcan 4.0 {vervy pood), illustrating
that students have crcative thinking and creative in solving tasks in scarch of usctul
information Lo solve a given problem. The results contirmed that the creativity of the students
have been able to act to bring something into existence that is completely new and original.
Teacher as facilitator should be involved students in learning activities that are creative and
constructive. In addition, students should be given more freedom and opportunity to explore
in their learning through student-centered approach. A creative class should allow more time
for questions. deviation from the text, and to the development of creative thinking
(Wassermann ct al., 2000 in Osman, 2010).

Spirttuality Element
Based on the analysis ol data, it can be known profile of spirituality in biology lcarning class
XI science students of Public Senior High School Pekanbaru described in Table 4

Table 5. Religious Profiic Class XI science Students Senior High School Pekanbaru

1 ilzort Seale

No Statement i Blean Category
i 2 3 4 5 )
i it i 5 i 64 168 - Very
1 Begodel 0 @moy adh o1 iy 4 Good
_ 7 11 3 86 07 Very
2 Conncets religion and science - L - o o o L2 "
__________ (3.0 (4.7 9.8y 368y (43T ’ Good
. Knowing the figures of religious 13 42 3 69 27 e Conod
- scholurs ey (17.9) (35.5) (2953 (11.3) o }l:
4 Connects binlogy needs with S b 30 B 87 40 Very
spiritual aspect G4y a4 214y (346) 37y Gond
Realizing Science and Technology
o tuuld be used to improve the i f l 71 16 47 Vory
© capability of using natural resources (043 (0.0} (B4 (30.3)  (6ER) ’ Good
asneeded
1] oi i58 371 S50
TOTAL L ; it - N 28
2.6) (8.2 (135 (31.7y (47
: Very
MEAN 4.2 Mok
LS L1441

Repository University Of Riau

PERPUSTRKRARRN

UNIVERSITAHS

RIRU

hltp:,"frepusit.ary.unri .ac.id/



1380

From the table 5, it can be read that the profile of spirituality in class X1 Science Senior High
school Pekanbaru on biclogy learning have an average 4.2 belongs Lo category of Very Good.

piritual ¢le s of the gquestionnaire,
itcms I and 5 had the highest average when compared to othu items arc 4.7 (very good).
Based on the interviews with the students of class X1 Science about their impressions of
biology lessons il it is associated with religion, it is known that 100% of the students are
indced aware that learming biology is closely related to all aspects of life, and grateful to be
able to learn the lessons and problcm% of biology. This is aiso supported by the hiology of
learning activities in the search for the Quran verses relating to the material being taught. So
they knew directly the relationship between the learning materials directly related to religion.

Based on the 5 items on the statement given to the s

4

Based on i, they understand. that there Is a close conneetion between the science learning
with religion, according to the average obtained in item 2 and 4 on the table 2 the catcgory
are very good.

Item 3 on the spiritual element from table 2, had a average 3.2 (good). This is because in the
biology lessons they don’t have to recognize and knowing the religious lcaders, so many of
the respondents (35.5%) were answered on a scale of 3 (disagrec). However, 29.5% of
respondents answered agree and [1.5% of respondents answered very agree. It is known that
they are awarc of religious leaders in the ficld ot Science trom biology, from various sotuirces.
although tcacher not given thie emphasis of it in the classroonm.

Table 6. Profile 21* Century Skills Class XT Science Student of Public Senior High Shoaol
Pekanbaru indonesia

. B SCALFE \ i ,
NO FLEMENT — — —— MEAN CATEGORY
o 1 3 4 5
1 Digital Literacy g 62 sk 2.3: 4.1 Very Goott
e (0.3) (9.0) (70,00 (19.9) : 3
R 28 476 3G9 328
7 : 1o P .
B tnventive Thinking B (15) (G7) (254) (51.8) (17) 38 Good B
y ceni 2 o 70 § 204 ¥ e 478
300F e C mics _ p : . 2
) 5 kifective Communication (33) (53) (140) (347) (227) 3.9 Good
. .. 15 52 200 638 256
4 Nigh Productiviy 03] (44 (179) (5}4.5; @ ?f 40 Yery Good
e 30 61 158 371 3550 =
3 Spirituality (2.6) (5.2) _(135) (GL7) (47.0) 4.2 Very Good
_______ MEAN ) 4.0 Very Good
Scientific Attitude
The experiment was conducted in  accordance with  the steps of  RANGKA
(Rumuskan/Conclude, Amuati/Observe, NyatakaniSiate, Gabungkan/Combine,

Komunikasikan/Communicate and Amalkan/Implement) contextual teaching and leamning
based character education on the subject matier ol the regulatory svstem and the reproductive
system in Biology. Leamning steps refers to the standards of learning process. At the
beginning of the activitics initiated by Rumuskan, teachers ask the student about prerequisite
knowledge and give motivation like some questions (o students related to the real situation,
With this real situation students are expected to connect the problem with fcarning materials
that would be studied. By the time the teacher asked a question or problem, then students will
analyze these questions and tind out a formulation from material that will be studied.
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Core activitics. consist of 6 phases RANGKA contextual teaching and learning, in the form of
activitics Amati dan Alami. In thig phase, the teacher provides information related Lo student
learning materials, and then asks the students to sit in a group. Afler that, teachers guide
students to understand the discourse that exist in student worksheet, both short discourse at
the beginning ol the worksheet and the discourse that demands critical thinking skills of
students in the activities of two workshecet. In phasc 3 Nyarakan, teachers directed students to
write down the things that have been understood by answering the questions in the
worksheet. Fourth phase is Gabungkan, the students directed by tcacher to discuss with other
group members in completion of worksheet. Fater in ph'ﬂc 5 is Komunikasikan, the teacher
cuides the students to communicale the results of their discussion. At the closing, a
contextual learning phase 6 that is Amalkan, where teachers guide students to summarize the
learning materials, provide post-test to students and give assignments to students to practice
or apply the lessons they have gained in their daily lives.

At each meeting in the implementation of R4ANGKA contextual teaching and learning
scientific attitude in the learning process was observed. In the phase of Rumniskan. a scientific
attitude that arises is curiosity. The phase Amati dan alami, scientific attitude that arises is
also curiosity. The phase Nyatakan, emerging scientific attitude are honesty. discipline, and
responsibility. The phase Gabungkan. scientific attitude that arises arc discipline and
responsibility. The phase Komunikasikan scientific attitude that emerges are communicative
and in phase Amalkan, scicntific attitude are communicative, responsibility, honesty and
discipline.
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Picture 1. Scientific Auitude of Students Through the Implementation RANGKA

Cuontexiual PeACiiig aid Leariiing uased wiardcici Lducaiion

In addition to the observations ol the scientific attitude, students critical thinking skills also
expiored through scientific work by working the probleims according to indicators of critical
thinking that is guided in the work shect. Critical thinking skills profile as shown in Picture 2.
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Picture 2 Critical Thinking Skills of’ Students Through the Implementation RANGKA
Contextual Teaching and f.earning based Character Fducation

Table 5. Profiles Cognitive Ability Through the Implementation of RANGKA Coniexiual
Teaching and 1.earning based Character Education.

No intervai Category Ri.gﬂatmn Reproduction
Systom .
_ ’ ~ Svstem
I 90 -100 Excellent - 1 (2.8)
2! 80- 89 Good 41035 1O (=l
3 70-79 Enough 18 (46.2) 9(23.7)
4 <70 Less 17 (43.5) 13 (33.4)
39 (100) 39 (100)
Mean 77,61 82,36

Development of scientific attitude according the character education is reflected in cvery
lcarning activity. This is because the students are trained to apply and experience problem in
appropriate subject matter with reference to real-world and related the problem to their roles
and responsihilities and also closely linked to the real experience. Contextual teaching and
learning activities developed in cach Student Worksheets.

In addition 10 character development. contextual learning also emphasizes higher-order
thinking skifis, which in this study students are traincd to use thinking skills in understanding
an issuc or solve contextual problems. Starting from analyzing the problem, define the
problem. gather data / finding information for problem resolution, resulting in problem
solving and assess the results of solving the problem.
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Leamning activities designed to stimulate the development of character because it is integrated
in learning activities. So that the development of thinking skills: integrale domains of
cognitive, affective and psychomotor; focusing on science and religious, and development of
a scientific attitude can hc achieved. According to Anderson and Krawthwohl (2010),
problem solving occurs when students have an idea how to achieve the goals he has never
achieved, ie, understand how to change actual condition to the desired condition. In addition,
the focus of meaningful lcarning in accordance with the view that learning is a construct
knowledge, which is students try to understand through that view.

Steps of RANGKA Contextual teaching and learning, can make students work in groups to
sulve a wide range of aulhentic prob emg Fach step oftw IearninlT activities is expected Lo

thcir own knovvia,dgn, and studmts Lomcpts retention will bt.. 51:0ngt,r it compared to;ust hear
an explanation from the tecacher alonc. Life skills are also important to developed through a
lcarning process. One's ability to succeed in life, are determined by the skill of thinking,
especially in an effort to solve the life problems that it faced.

Through RANGKA Contextual waching and learning, teacher facilitates the students Lo relaie
the material being taught by real-world sﬂuatlons and encourage students 1o make
connections between the knowledge they have with the application in their daily lives so that
trained students construct their own knowledge and skills when he was learning, and
learning-centered the student will be achieved. According to Suryawati, et al. (2010), in
addition to emphasis on cognitive aspects, ic critical thinking skills, contextual learning also
ciiphiasizes the alfective aspect, because in biology education It is necessary and can be
loaded with character education and also can be reflected through the development of a
scicntific attitude. The existence of a base character education that emphasized in contextual
lcarning approach RANGKA is expected 1o sirengihen and enhance the characiers of
students, which some of them were belong (o the components of the scientific attitude.

Through RANGKA Contextual Teaching and Learning, is expected not only cognitive aspects
of students is more prominent. but aiso followed by affective aspects such as character values
that reflected through the scientific work based on the scientific attitude. Since the
determinant of one's success not only by cognitive intellizence, but must be in line with the
affective value.

Conclusion

Development of RANGKA contextual teaching and learning based character education in
learning at senior high school in biology has the potential to be developed and impiememed
by teachers so that students cognitive, afleetive, and psychomotor could be oplimize. For
future Research it must developed according to the needs and development of the national
cducation Lurriculum Developing of contextual teaching and learning could become student
asset facing 21 century cducational challenge.
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