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Abstract. Students from several regions of Indonesia whoectorstudy in Surabaya encounter new
challenges in their academic life, which are natye® deal with. In order to be ready to face these
challenges, they need to be equipped with valuesdoial life (such as teamwork) so that they are
able to survive in their academic and social ifeombined cooperative learning and jigsaw method
conducted in Thermodynamics 1 Class was meantltivate positive values of teamwork such as
positive interdependence and individual accouritgbParticipants = 58) were Thermodynamics 1
class, which was divided into 15 groups to worlctass assignments and laboratory projects. The en-
thusiasms of the students in class were shown By B@8nimum attendance of each activity.About
61% of the students reached their individual mithtéargets, showing a 10% increase if compared to
the preceding semester result.

Keywords: social life, cooperative learning, jigsangthods.

Abstrak. Mahasiswa dari berbagai daerah di Indonesia yalagdbali Surabaya menghadapi tantan-
gan baru yang tak mudah diatasi dalam kehidupatiemkiknya. Agar siap menghadapi beraneka tan-
tangan tersebut, mereka perlu dilengkapi dengai-milai kehidupan sosial (seperti kerja sama) se-
hingga mereka mampu bertahan dalam kehidupan akiadem sosialnya. Sebuah kombinasi metode
pembelajaran kooperatif dgigsawditerapkan pada kelas Termodinamika 1 untuk menkdou ni-
lai-nilai positif kerja sama seperti kesaling- &mgungan yang positif dan akuntabilitas pribadsePe

ta (N = 58) adalah kelas Termodinamika 1, yang dibagijatk 15 kelompok untuk menyelesaikan
tugas-tugas kelas dan proyek laboratorium. Antusapara mahasiswa dalam kelas tercermin dari
miniumum kehadiran yang 89% pada tiap aktivitagit8e61% mahasiswa mencapai target UTSnya,
menujukkan kenaikan 10% bila dibandingkan dengail kamester sebelumnya.

Kata kunci: kehidupan sosial, pembelajaran koogenattodejigsaw

Generally, Chemical Engineering students at thaén their learning behavior include their learning
University of Surabaya (Ubaya) come from severalstyle and adversity quotient.The data of learning
regions of Indonesia. Since they come from differ-style and adversity quotient of Chemical Engineer-
ent regions of Indonesia, they must adapt in such ang students at Ubaya are shown in Figure 1. The
way to the new environment in order to survive inlearning styles of students have strong influente o
their academic and social life. Therefore, the stuthe success of the learning processes in clase-Som
dents, in order to be ready to face these challengetimes there are differences between the teaching
need to be equipped with values for social lifecksu styles of the lecturer and the learning styleshef t
as teamwork) so that they are able to surviveeirth students.
academic and social life. According to Felder and Brent (2005), most un-

The various characteristics of students reflectediergraduate students are sensing learners who focus

on external inputs such as seeing, hearing, tasting
This article was presented at the Internationalf@emce on  and touching while most lecturers are intuitive
Improving the Quality of Human Life: Multidisciplary Ap-  |earners who emphasize on fundamentals, theories,

proach on Strategic Relevance for Urban IssueSeptember : : :
6-7. 2007 in Surabaya, Courtesy ofAkbarningrum Fatati et and mathematical models.This shows the mismatch

al., University of Surabaya, JI. Raya Kalirungk@ura-  between the teaching style and learning style of
baya Indonesic most students that cause many students unable to
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Figure 1. The learning styles and adversity quotient of ndwi@ical Engineering Students at Ubaya in
2005 (Source: Tim MOB Ubaya, 2005)

grasp what is taught. This has impact on the learnplant of these positive values is essential togreefhe

ing motivation and the study results. In addition, students for their future careers and life.

the-re are also differences in learning styles agnon

the students which include visual, verbal, active,

reflective, sequential or global learners. If taadh- Emotional and Adversity Quotients

ing style can not accommodate all kinds of these

styles, some potential students can not get saigsfy According to Hurlock (2002) people who are at

results because of the mismatch and the society wikarly stages of adolescence usually undergo emo-

lose potentially excellent professionals in theifat  tional unrest and tend to have desires of transform
In spite of the learning styles, the adversity quo-ing his or her environment. To help them adapt to

tient of the students also affects their study Iltesu their environment, they must be trained with skills

and their soft skills in social life. Interactiol®- to improve their emotional quotients.There are five

tween students have strong impacts on the redults mnain areas of emotional quotients which are related

their study, especially, when the students have tdo self-emotion, emotional expression management,

work in groups. In these interactions, some stuglentself-motivation, acquaintance with other people’s

have abilities to cope with their adverse condgion emotion, and relationship with other people. These

until they manage to achieve their goals. Chemicafive areas strongly determine human socialization

Engineering students who belong to this groupskills at the middle development stage. Undergra-

usually encounter no problems in their study andduate students are usually at the early stage @f ad

can pass the class with high marks.Some other stlescence with the above characteristics. Failing to

dents fight the adverse conditions; yet, stop éyth adapt with their surrounding will impact on their

are still unable to overcome the complicated prob{uture life in career and families.

lems in the subjects they take. This type of sttglen  In fact, there are three things which make them

is still able to solve the problems due to theiosfjy  succeed, they are adversity, emotional and intelli-

determinations. The last type of students quits trygence quotients (Stoltz, 2000). Adversity quotient

ing after facing their hardest problems and theydeals with the ability of a person to overcome the

usually have academic problems. adverse condition to reach his or her success.There
To overcome the above problems, Chemical Engiare three types gfeople according to this quotient

neering Department at Ubaya tries to improve itswhich are climbers, campers, and quittes.

learning processes through its delivery method-inno

vations. The combined cooperative learning and jig-

saw conducted ithermodynamics Class was meant Cooperative Learning

to accommodate the students’ learning styles and to

implant the positive values of teamwork in the mind  Higher education institutions have significant sole

of Chemical Engineering students at Ubaya. The imto help the students explore five main areas ofiemo
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According to Goleman, Boyatzis, and McKee (2004),portant as students with different habits and ahara
both positive and negative emotions of a person caters will work during one semester. At the begin-
spread to other people, which are known as traafdéer ning of the semester, the lecturer team communica-
skills. Therefore, student-centered learning which ted the learning goal, the expected learning pces
cuses on students should be conditioned so thah#ie the assignments, and eventually, the evaluation sys
ve positive emotions towards the teamwork. tem which was done at the end of the semester.
Student-centered learning in which active con- The implementation of cooperative learning in
tribution of students is required covers threerlear Thermodynamics tlass commenced with the prep-
ing styles, they are, active, collaborative, and-co aration on the course content and teaching metho-
perative learning.In active learning, individualist dology before the first class meeting. The class co
dent or students in groups can get involved agtivel sisted of 3 credits of lecture class and 2 creafits
in class.Collaborative learning is one form of aeti  tutorial class. Fifty eight students were dividetbi
learning in which students work in pairs or team.two lecture classes but combined into one class for
Cooperative learning is the other form of activetutorial class. The teaching team including these |
learning in which the students work in structuredturers and an assistant regularly meets for theagpre
groups that meet certain criteria.According to D.W.ration and during the class, and evaluates thes clas
Johnson, R. Johnson, and Smith (1998), there angrogress.
five criteria that must be possessed by a cooperati At the beginning of the tutorial class the lectur-
team.These criteria include positive interdependeners assigned students’ team coordinator and condi-
ce, individual accountability, face-to-face positiv tioned the team to use puzzle games. In the two-
interaction, appropriate use of interpersonal skill class meetings, the lecturers held cooperative note
and regular self-assessment of group functioningtaking pairs by assigning four pairs of students to
There are three levels of cooperative learninglvhi have discussion on their notes and to present them
are informal cooperative learning, formal coopgeati in front of the class. During the progress of tlass
learning, and cooperative base group. Informal €oopthe students were given two projects. In this ptpje
erative learning involves groups that stay togetber jigsaw method was applied. In this case, the staden
a class period or less to answer questions or solweith better skill in one subject (English or Conegaiit
problems. This does not need to comply with the fiv within the team can contribute to the project aelé-d
criteria of cooperative team. Formal cooperatiegrie  gate the tasks. To evaluate the responses of dhe st
ing involves groups that stay together for extendedients on the cooperative learning, questionnaiezs w
periods until the entire course is completed ireotd  distributed to the students. The learning processes
produce a product. Cooperative base group has groupvere evaluated through two quizzes, mid-term exam,
that stay together to provide mutual academic &nd p and final exam (10% projects, 10% assignments, 10%
sonal support possibly for several years. In practi quizzes, 10% rewards and 60% exams). The students
formal cooperative learning has several forms ttac who achieved their personal and team targets were
ities such as team homework, team projects, and jiggiven rewards.
saw.In the jigsaw method as used in this reseaeh p
per, students work in teams on projects like laiooya
exercises, design projects, and review tests e h Results and Discussion
several subtasks which require specialized knowledg
This part consists of three subparts: students’
project, overall learning results, and students2-in
Method ractions in teams.

Implementation of Cooperative Learning in
Thermodynamics Class Students’ Project

Before the class started, the lecturer team prepa- There are two projects given to the students in
red students to work in their group. This stepnis i Thermodynamics 1 course. In the first project, stu-
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dents were given an open ended problem concermpicted in Figure 3. The figure shows that Thermo-
ing the restrictions on turning on mobile phone indynamics 1 has better results.Through cooperative
fuel station related to the thermodynamics theoryand jigsaw methods, students can master the materi-
Here, the students were trained and challenged tal better as they can discuss and support one@mnoth
interact and communicate with related society within teams so that they can achieve better resutis. T
no scientific background such as mobile phonepercentage of students passing the course with min-
shopkeeper and gas station attendants. They alsmum score of C is also quite high (70%). The eva-
learnt to delegate works which fit with the compe-Iluation here does not include only exam score (cog-
tency of each team member. Based on the evaluanitive domain) but also laboratory skills (psycheamo
tion, there were 39% of students who had developetbr) and teamwork (soft skills).
teamwork skills in their teams and were able te-int
ract with community of different points of view.
The second project challenged the students t&tudents’ Interaction in Team
apply thermodynamics principle in ethylene glycol
industry and English report writing. Again, the-stu In accomplishing their assignments and project,
dents must be able to delegate work which fits withstudents sometimes met and discussed within their
the competency of each team member such as Enteams either inside or outside the class. According
lish or computer skills. This was the applicatidn o to lecturers’ and assistant’s observation in the tu
the jigsaw method. torial class, most of the students had already been
able to delegate their works to their peers althcag
few team were still dominated by the superior mem-
Overall Learning Result bers of the teams.
The interaction outside the class can be evaluated
The application of cooperative learning and jig- through questionnaires given to the students. Most
saw method iMhermodynamics Class has overall students with GPA less than 3.25 felt that theyewer
results shown in Table 1. really supported by their teams in mastering thesm
The attendance rate (89% per activity) showsmaterial and accomplishing their assignment whereas
that the students are motivated and enthusiastit wi students with GPA of more than 3.25 felt less sup-
the course.In addition, the high number of studentgorted by their team members (see Figure 4).
who achieve their study target also shows student
motivation.If compared to the preceding course
(Material and Energy Balance), this achievement is Conclusion
considered higher as shown in Figure 2. The aver-
age grade comparison between Thermodynamics 1, The skills for social life which include teamwork,
and Material and Energy Balance (NME) is de-communication, and positive values can be conve-

Table 1

The Learning Result of Thermodynamics 1 Class

No. Paamete Resul
1 Percentage of students passing the course withmmmiscore of 70.18¥%

2 Percentage of students achieving their targetadti
a. Team target

- Mid-term exam 61%

- Final exam 46.67%
b. Individual target

- Mid-term Exam 61%

- Final exan 52.63¥%

3 Average of attendance of each acti Min. 89%
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Figure 2. The percentage of students’ target achievemenmhé&terial and energy malance and
Thermodynamics 1 Course

Comparison of Final Exam Average Score of
Thermodynamic 1 and NME
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Figure 3.Final exam average score comparison between Thgmaaudcs-1 and NME

Students' Respond on whether They Master The Course Material
Through Cooperative Learning
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Figure 4. Questionnaire result of students’ interaction eatitun

yed to students through designing course deliverynodynamics 1 Class show good academic results
method without reducing the course content and thand class atmospheres which include interactions of
level of learning. The skill can be embedded intothe students and those of students and lecturers.
structured group activities inside or outside tless.  Moreover, the methods also increase student’s mo-
The cooperative and jigsaw methods used in Thertivation and the sustainability of values implaahc
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