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Abstract
Our students experience difficulties in working on non-routine mathematical problems. They cannot see the
general through special things or instead see things that are special through common things when dealing with
mathematical concepts and examples. They cannot see the essential features of the way or recognize it when
presented in various forms. We needed to improved their learning motivation and thinking creativity through the
appropriate learning form. For that purpose, the action research was carried out by applying the snowball
throwing type of cooperative learning in two cycles by involving as many as 70 participants in our calculus
course. We implemented the teaching techniques for finding a diffractive solution in period 1 and the methods of
solving differential equations in period 2. The learning implementation of period two was the improvisation of
the cycle one’ scenario by adding the learning resources, the Internet. The increase in learning motivation and
thinking creativity had been able to meet the predetermined targets and concluded that the snowball throwing
type of cooperative learning used in calculus lectures is useful.
Keywords: learning motivation, thinking creativity, snowball throwing, subject matter calculus
1. Introduction
The difficulties in learning mathematics often become obstacles in the learning process (Lithner, 2011), which are
results in the deterioration of motivation and student learning outcomes. The motivation has been started playing a
role in determining learning outcomes (Huang & Wang, 2013; Davis, 1984). It is a psychological process that
provides direction in achieving goals, which is driven by the desire to meet needs or make of the learning goals
(Lin et al., 2007). The goal-oriented motivation category is the goal of the mastery approach, where personal
competence describes their perception of self-improvement and self-set standards. It is defined as a direction to
increase learning interest and a positive attitude towards learning (Pintrich & Schunk, 2001). The learning
outcomes are relatively stable changes as a result of the learning process, which consist of three types, namely
knowledge in the form of factual information, interpretation of what observed when learning, and understanding.
In another explanation, the learning outcomes include changes in respect, attitudes, and changes in emotions such
as stopping the fear of exams, as well as rules about how to behave (Okland, 2012; Clark & Nelson, 1993). These
elements become the basis for evaluating the implementation of learning programs (Liu & Li, 2015), and
determining the form of subsequent activities (Gates, 2017).
The students experience difficulties in working on mathematical problems, which appear when finding difficult
non-routine issues. Students cannot know the general through special things or instead see that things are special
through common things when learning mathematical concepts and examples. It indicates that students cannot see
and recognize the essential features of the method in various forms presented (Roselainy et al., 2010). The inability
to identify the intended functions is possibly related to the level of thinking creativity and the level of reasoning of
the students because someone who is creative in thinking and has a high level of argument will appear when facing
the problems (Lin et al., 2018; Tawarah, 2017). The person concerned not only views the issue from a partial angle
but looks at the all possible aspects related to the problem (Pringle & Sowden, 2017). The frequency of adequate
training can generate creative thinking. It faced with various issues and practices in feelings that are not depressed
as often as possible when the person is very likely to be creative in thinking when solving problems (Kao, 2014;
Montag-Smit & Maertz, 2017; Wechsler et al., 2018).
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The above description was the basis of the importance to improve the calculus learning in our institution–State
University of Medan because the student learning achievement is not in line with expectations in the last two years.
There are only 11.9% of 70 college participants on average can solve the problems correctly. It needed more active
learning methods for teaching students. The diverse learning models used included direct learning, tutorial forms,
and learning assignments and exercises. It is possible that all of them are not by the characteristics of student
learning. The survey results involving 26 participants showed tended to experienced tension when attending
lectures (57%). There were 39% who said they were less motivated because they felt under pressure. Based on the
results of interviews with ten college participants about the difficulties experienced in the lecture, the students need
to collaborate with other participants in learning, especially when solving mathematical problems faced. The
learning difficulties can be overcome by (1) Making the higher education more flexible and adaptable as a new
social task; (2) Tracing the characteristics and causes of learning difficulties through the research (Moreno &
Rutledge, 2017); (3) Making the better connection between research and development (Mostofo & Zambo, 2015).
The instructors played a role as a researcher (Huillet, Adler, & Berger, 2011; Rahman, Yusof, & Baharun, 2012).
The teacher is expected to be able to design learning with conceptual models and strategies that can build creative
thinking (Black, Freeman, & Stumpo, 2015; Konstantinou-Katzi et al., 2013; Towers et al., 2013).
A creative thinking can emerge from the various processes for producing the solutions, namely the one was
through the unique procedure, which is a mixture of automatic, unconscious (type 1), the two was the routine
processes of the mix of the associative and deliberative, and the conscious and analytic (model 2). In the field of
insight and creativity, the type 1 processes are seen to have a positive role, which leads to new solutions that may
be difficult, or impossible to achieve by the correct kind 2 of analytical control processes (Gilhooly, Ball, &
Macchi, 2014). The students’ thinking creativity formed seen in the intention, novelty, and value shown. It is a
defining characteristic, coupled with other attributes such as elegance, acceptance of ethics, and wisdom. Products
that are well-made, aesthetic, simple, concise, and deliberately economical are showing taste. Knowledge refers to
consideration of how, or even if individual products used, and of course, the creative products must be ethically
acceptable in production and goals (Newton & Newton, 2010). The collaborative condition which created through
the learning that accommodates shared learning situations for students is called cooperative learning (Yi & LuXi,
2012). It is one of the many types of learning models available, which have the characteristics of overcoming the
difficulties mentioned above (Ahmadi, 2000). Cooperative learning, therefore, refers to students who work and
learn together in groups to perform tasks and achieve the expected goals. The teacher needs to prepare, to plan, and
guidance because it is not just as a collaborative process (Speer, Smith, & Horvath, 2010).
There are several types of cooperative characteristics; one of them is the snowball throwing type, which
characterized learning with a cheerful situation. The learning motivation can be increased through this learning
because avoided by the feeling depressed (Supu, 2018; Wang & Hsieh, 2017). By the conditions like this are
possible to increase the creative thinking because of the motivation is the basis for building oneself to be creative
and the level of reasoning increased. This paper is explained the cooperative teaching of snowball throwing type
implementation in teaching calculus, which based on the teaching and learning theory. The students’ cognitive
processes categorized the different levels in analyzing and designing learning by using the revised Bloom
Taxonomy, namely evaluating dan creating (Anderson & Krathwohl, 2001). Some research findings have
supported that the thinking at a higher level only through such a process which allows one to learn beyond the
information provided. The contents of the lesson must be considered and more often contemplated to obtain a more
detailed and integrated knowledge structure and applied in transferring the new, different tasks from those
presented in the lesson (Bransford, Brown, & Cocking, 2000). The information processing at a higher level
(evaluating and testing the level of understanding of information) is called the creative thinking, which the
student’s general ability had been determined, measured, and introduced (Padget, 2013). Another understanding of
creative thinking is the student learning strategy in terms of how students apply and report prior knowledge to new
situations in solving problems, making decisions, and making critical evaluations. This way supported learning
achievement and learning independence (Neber, He, Liu, & Schofield, 2008). It reflected the level of creative
thinking in the reflection process, which represents a higher level of taxonomy, and the process of evaluation and
criticism of the validity of the content of the lesson (Kember & Leung, 2005). Critical reflection is a meaningful
predictor of mathematical achievement, measured through a report scales self (Phan, 2005).
Creativity can be explained based on products, processes, or even the environment. The results or innovations are
from the product side. The different thinking or a series of problem-solving leading to productive completion is the
process-based creativity. While related to the visible environment of work, social contextual. In general, this
conception defined and measured to produce the new job, which promoted through additional programs used in the
classroom or by extracurricular programs (Hunsaker, 2005). Changes in environmental conditions towards
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student-oriented instruction, which are intended for the development of creative abilities (Lockette, 2012). One of
the results of research in China shows that outside of classroom-based instruction. All students attending school
need further extracurricular activities in the chosen domain. The opportunity and experience to practice and
develop creative abilities are more than in regular classes. The opportunities expanded explicitly given to
high-ability and high-achieving students. However, the evidence is missing if students apply critical and creative
thinking in their extracurricular environment more intensively than the subject of learning determined in their class
(Zhao & Zhao, 2012). The creativity is general ability through most approaches. However, only a few of them
explained it through a higher learning process or a strategy used by students as an instrument or tool in generating
knowledge in subjects taught in school. In a revised taxonomy, "making" represents the upper-level cognitive
process. As a macro level process, creation is related to generating knowledge structures by elaborating and
integrating information from various sources. The requires sub-process thinking such as combining, modifying,
and even creating important means to transcend the information presented by the teacher (Anderson & Krathwohl,
2001).
The students are accustomed to thinking creatively about the subject matter and formed the high abilities - high
ability in particular domains in mathematics lessons (Ziegler, 2009). The high abilities will complete mathematical
content and curricular tasks in ways that are varied, flexible and creative (Wolfe, 1986). Also, various elaborations
can determine higher achievement (Hwang, Chen, Dung, & Yang, 2007). Interest in cooperative learning has
developed when schools have realized their academic and social usefulness in students, which obtained when
working together and helping each other. The academic benefits gained include improved performance in reading
vocabulary and developing understanding, written expression, and understanding of mathematics, and conceptual
development in science (Gillies in Gillies & Ashman, 2003). It expressed as the term learning cooperation because
it provides opportunities for students to work with other students in structured assignments. The study groups are
formed to achieve the goals that are predetermined.
The controversy about why and how cooperative learning methods affect achievement, and under what conditions
cooperative learning has these effects still exists even though some agree with the positive effects they have. The
various groups of researchers, who examine the effects of cooperative learning on achievement, begin with the
different numbers and conclude by explaining the effects of achieving cooperative learning in entirely different
theoretical terms. The motivation, social cohesion, cognitive development, and cognitive elaboration are the four
main theoretical perspectives on the effects of cooperative learning. A motivational perspective assumes that task
motivation is the most influential part of the learning process. It emphasized that personal interests motivated by
individuals drive other processes such as planning and assistance. Motivated-oriented focuses more on rewards or
the structure of goals in which students operate (Slavin, 2009). The methods derived from this perspective
emphasize the use of group goals and individual accountability, which means that group success, depends on
individual learning from all group members. In contrast, social cohesion perspectives (also called social
interdependence theories) show that the effects of cooperative learning depend heavily on group cohesiveness. In
this view, students help each other to learn because they care about the group and its members and benefit from
group membership (Johnson & Johnson, 1998), which focused on the interaction between groups of students in
achieving a better learning goal.
Cooperative learning is a complement to other views, not contradictory. Motivation theory will not refute cognitive
theories that are not needed but emphasized that motivation encourages cognitive processes, which in turn produce
learning (Slavin, 1995). Students are not likely to be involved in the long run (Webb, 2008) and what matters more
is to benefit from collaborative activities in addition to learning from their teammates. Social cohesion theorists
argue that the utility of extrinsic incentives must lie in their contribution to cohesive groups, caring, and prosocial
norms among group members, which in turn can affect cognitive processes—in practice, beginning with a focus on
group goals or incentives based on individual learning from all group members. The initial assumption that
motivation to learn is to encourage and help others to learn in activating cooperative behavior. It includes
motivation and motivation for the task to interact in groups. In this model, motivation to succeed leads to direct
learning, and also encourages behaviors and attitudes that lead to group cohesion, which in turn facilitates the types
of group interactions that enhance learning and academic achievement. The relationship contained becomes
reciprocal because task motivation leads to the development of group cohesion, which can strengthen and enhance
task motivation. In the same way, cognitive processes can be intrinsically beneficial and lead to increased task
motivation and group cohesion.
Some of the research results are sufficient evidence to support the use of cooperative learning in improving
learning outcomes. The purpose of groups or awards for groups improves the achievement of cooperative learning
outcomes, if and only if group rewards based on individual learning from all group members. The team can
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succeed is by making sure all team members have learned. Team member activities focus on explaining concepts to
each other, helping one exercise, and encouraging each other to achieve it (Slavin, 2009, 2015). Group goals and
individual accountability are considered alternatives. In some forms of cooperative learning, students work
together to complete one worksheet or solve a problem. In such a method, there is little reason for students who are
better able to take the time to explain what happened to their less fortunate friends or to ask their opinions. When
the group’s task is to do something, the participation of underprivileged students seen as interference rather than
help, it may be more comfortable in this situation for students to give answers than to explain concepts or skills to
each other. More aggressive students can dominate the group, and others may avoid participating, allowing others
to work (and learn). When group assignments are to ensure that each group member learns something, it is each
group member’ interest to spend time explaining concepts to their group friends, and asking group friends for
explanations and helping in understanding learning topics. In cooperative groups, students who get the most out of
cooperative work are those who give and receive the explanations described (Webb, 2008). The answers gave and
received without explanation become the result is low. Group goals and individual accountability are motivating
students to give detailed explanations and take serious learning from each other, rather than just giving answers.
There are two main categories of cooperative learning, namely (1) Structured Team Learning, which involves team
rewards based on their members’ learning progress, and individual accountability, which means that team success
depends on individual learning, not group products; (2) Informal Group Learning Methods, which are methods that
focus more on social dynamics, projects, and discussion rather than mastering well-defined content (Gillies, 2016).
One type of much cooperative learning developed is the snowball throwing type which is also characterized by the
learning groups in special characteristics. It is like a game in throwing a ball for provoking creativity by making the
questions when testing the absorption capacity of the material delivered by the group leader. Because in the form of
games, the students are conditioned in a relaxed state but still controlled not noisy, chaotic or troublesome. It does
through several steps, namely by delivering the material presented through the group leaders who are formed and
forwarded to their respective groups. Moreover, then, one of the worksheets was given to each participant to write
down any questions related to the material which was explained by the group leader. Moreover, then the paper is
squeezed to be the round shape (made like a ball) and thrown by one student to another student for 5 minutes
approximately. The students who get the paper containing the questions get the opportunity to answer the questions
written on the ball-shaped paper alternately, which continues with the evaluation. It is the necessary process
because the communicative characteristics were learning, namely a two-way learning system (teachers and
students play an active role), and fun. It trains students’ readiness, gives each other knowledge. The advantage of
this learning approach is the communicative learning atmosphere.
2. Method
The idea of this study was to improve our students’ learning outcomes, which are the participants of the
Mathematics Course at the State University of Medan. Therefore we do the action research, which adopted the
model of Elliot (1991) in two cycles through the stage of plan, implementation, evaluation and, reflection. In cycle
1, the planning stage based on the surveys and interviews conducted which obtained the students experienced
difficulties in learning (71%), especially solving problems in the application of mathematical concepts. Based on
this, It was decided to overcome by using the snowball throwing type of cooperative learning model, which has
unique characteristics, namely the mild learning conditions, so their anxious feelings avoided by implementing
these model. The learning motivation can be triggered and supported the formation of creative thinking and
reasoning level.
In the line of that, the learning scenarios were developed which contain the learning procedure, include (1)
conveying to students that the material is about techniques for finding a diffractive solution. The students’
competencies expected formed, which indicated by recognizing the types of techniques used in solving differential
equations; (2) forming the students’ study group by four students of each group, and appointing one person of them
to become the group leader. (3) Give each groups’ chairman the topics, and to provide an explanation of the
material; (4) instructing the heads of each group to return to their respective groups; (5) each group leader presents
the lecturer’s explanation received from the lecturer to their group members; (6) Giving each of student one sheet
of work paper, and ask to write down one question regarding the material that has been explained by the group
leader; (7) The paper containing the question is made like a ball by everyone thrown from one student to another
for ± 5 minutes; (8) After each student gets one ball / one question, then the opportunity is given to students to
answer the questions written in the ball-shaped paper alternately.
In the next stage this scenario was implemented, and at the same time observed the students’ learning motivation
by using the observation sheet. At the evaluation stage, the creative thinking we tested at the end of the learning. It
turned out that the specified target had reached, so it was decided to plan scenario two. Based on the refection of
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cycle 1, It was designed the learning scenarios of cycle 2, by adding the learning resource addition. The Internet
use as an aid to learning resources in overcoming the problems that arose in cycle one and used when resolving the
problems faced in a ball-shaped paper.
2.1 Data Collection and Collection Tools
The learning motivation data on the initial state was collected by the learning motivation questionnaires which
consist of 54 items in 5 options by the reliability coefficient of 0.69. The possible scores get through this
instrument are 54 up to 220. The data on cycle 1 and cycle two were collected by the observation sheet, which done
at the same time of implementing the learning scenario. We recorded (1) the level of cooperation activities with
groups; (2) the activity level in opinion; (3) the activity level in helping group members; (4) the activity level in
working on the task; (5) the activity level in tracking the sources needed by the group; (6) the activity level in
making the group work reports; (7) the job neatness; (8) the courage in displaying the work results; (9) the
readiness to lead groups; (10) the responsibility for group work. The scoring is between 0 and 100.
We collected the participants’ creative thinking level data on the initial state by using Treffinger’s creative thinking
tests by scoring the range of 0 to 100. While measured through the accuracy level in answering the issues faced by
the differential lecture material in the cycle 1 and cycle 2, they were, including the mathematical problem
modeling, completion procedures, and accuracy of the results obtained, also by scoring between 0 and 100.
2.2 Participants and Research Targets
We involved as many as 70 students of two class as the participants in this study and targeted at least 55% of the
participants had learning motivation and creative thinking in the high category. The related categories were
determined based on the ideal mean score (M) and standard deviation (Sd). The categories are (1) the very low
category, M – 3Sd < Score ≤ M – 2Sd; (2) the low category, M – 2 Sd < Score ≤ M – 1Sd; (3) the medium category,
M-1Sd < Score ≤ M + 1Sd; (4) the high category, M + 1 Sd < Score ≤ M + 2Sd; and (4) the very high category, M
+ 2 Sd < Score ≤ M + 3Sd.
3. Results
3.1 Learning Motivation
The existence of the participants learning motivation appears to increase from the initial state to cycle 1 and cycle
2. In the initial stages was at the low category (108 < 129.93 < 135), the cycle 1 was at the sufficient category (40
< 41.43 ≤ 60), and the cycle 2 was at the high category (60 < 75.79 ≤ 80). The learning motivation data analysis of
the initial state, cycle 1, and cycle 2 looked like in Table 1.
Table 1. Learning motivation description
Condition

N

Minimum

Maximum

Mean

Std. Error

Std. Deviation

Variance

Early

70

100

155

129.93

1.658

13.870

192.386

Cycle 1

70

15

65

41.43

1.724

14.425

208.075

Cycle 2

70

60

95

75.79

1.000

8.368

70.026

The scores distribution of the three learning motivation conditions appears in Table 2. The motivation to learn of
the participants is to increase from the initial state to be the end condition of cycle 1 and cycle 2. In the early,
there were 7.1% of participants having learning motivation in the deficient category, 60% in the low category,
and 32.9% in the medium category. After cycle 1, there were 11.4% of students still at the very low category (0
≤ Score ≤ 20); 34.3% are at the low rank (20 < Score ≤ 40); 65.7% are at the sufficient category (60 <
Score ≤ 80). The situation is increasing in cycle 2. There were 4.3% at the moderate category (40 < Score ≤
60), as many as 75.7% were in the high category (60 < Score ≤ 80), and as many as 20% were in the very high
category (80 <Score ≤ 100).
Table 2. Learning motivation scores distribution
Early
Score

Frequency

100

1

105
110

Cycle 1
Cumulative

Score

Frequency

1.4

15

2

4

7.1

20

5

14.3

25

Percent

Cycle 2
Cumulative

Cumulative

Score

Frequency

2.9

60

3

4.3

6

11.4

65

10

18.6

8

22.9

70

12

35.7

128

Percent

Percent
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115

5

21.4

30

7

32.9

75

15

57.1

120

6

30.0

35

8

44.3

80

16

80.0

125

7

40.0

40

1

45.7

85

8

91.4

130

9

52.9

45

9

58,6

90

4

97.1

135

10

67.1

50

10

72.9

95

2

100.0

140

9

80.0

55

9

85.7

-

-

-

145

7

90.0

60

6

94.3

-

-

-

150

5

97.1

65

4

100.0

-

-

-

155

2

100.0

-

-

-

-

-

-

Total

70

70

70

3.2 Creative Thinking
Based on predetermined comparative criteria, on average, the state of the creative thinking level of the
participants was in a low category (20 < 35.93 ≤ 40). In cycle 1, the students thinking creativity in solving the
problems faced on an average level is still insufficient rank (40 < 51.29 ≤ 60). Moreover, in cycle 2, the level
of creative thinking and reasoning of participants on average is in the very high category (80 < Score ≤ 100). It
seems in Table 3.
Table 3. Creative thinking description
Condition

N

Minimum

Maximum

Mean

Std. Error

Std. Deviation

Variance

Early

70

20

50

35.93

1.069

8.940

79.922

Cycle 1

70

40

65

51.29

.855

7.157

51.222

Cycle 2

70

60

95

81.00

1.108

9.270

85.942

The creative thinking scores distribution of the three conditions appears in Table 4. It seems there is an increase
from the early to cycle 1 and cycle 2. In the early, there were 8.6 % of participants having creative thinking in the
deficient category (0 ≤ Score ≤ 20), 62.8 % in the low category (20 < Score ≤ 40), and 28.6 % in the
sufficient category. After Cycle 1, there were 10 % of students still in the low category (20 ≤ Score ≤ 40);
81.4% are in the sufficient rank (40 < Score ≤ 60); 8.6 % are in the high category (60 < Score ≤ 80). The
situation is increasing in cycle 2. There were 4.3% at the moderate category (40 < Score ≤ 60), as many as
47.1% were in the high category (60 <Score ≤ 80), and as many as 48.6% were in the very high category (80 <
Score ≤ 100).
Table 4. Creative thinking distribution
Early
Score

Frequency

20

6

25

Cycle 1
Cumulative

Score

Frequency

8.6

40

7

9

21.4

45

30

10

35.7

35

12

52.9

40

13

45

Cycle 2
Cumulative

Cumulative

Score

Frequency

10.0

60

3

4.3

17

34.3

65

5

11.4

50

17

58.6

70

5

18.6

55

15

80.0

75

7

28.6

71.4

60

8

91.4

80

16

51.4

14

91.4

65

6

100.0

85

17

75.7

50

6

100.0

-

-

-

90

10

90.0

-

-

-

-

-

-

95

7

100.0

Total

70

Percent

70

Percent

Percent

70

Graphically, the learning motivation and creative thinking increase in the two cycles of the snowball throwing
implementation shown in Figure 1.
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Figure 1. Learningg motivation annd creative thinnking in the caalculus course
4. Discusssion and Concclusion
The resultss of this studyy as intended arre to improve the learning m
motivation and the critical annd creative thin
nking
in the classroom. It appeears that it is nnot only possibble to use a higgher level proccess in contextt, but also prov
vides
evidence tthat it can funnction as an eeffective instruument to prodduce and obtaiin specific knnowledge abou
ut the
curriculum
m needed. The results of all thhe cycle clearlly show that peeople who are above averagee in the exam apply
a
more intennsive critical and creative thinking as instruments oor strategies ffor learning thhan low-achie
eving
students. L
Likewise, thosee who are capaable of creativee thinking seem
m to be at diffferent levels in both situation
ns.
By applying snowball throwing
t
learnning in cycle 1, it created students’ learn
rning enthusiassm, and there is a
feeling of pleasure in leearning situatioons that at firsst glance are iin the form off entertainmentt. It seem from
m the
increase inn the number of
o students active during the learning activvities. Howeveer, at this stagee, what is the initial
target is noot yet achievedd. Through refflection, it turnns out that studdents need helpp with learningg resources tha
at can
help them
m when solvinng problems thhey get. In thhe second cyccle of this stuudy, students w
were facilitate
ed by
providing sites that provvided informaation related too the problemss they were w
working. This situation is qu
uite a
positive im
mpact on learniing motivationn, and so is thee creative thinkking of them allso increases.
It concludes that especiaally in low achhieving studentts do not use ttheir potential for learning puurposes in calc
culus
classes. It is a way to inntensify the usse of critical annd creative thiinking by studdents. Teacherss must assume
e that
students even with relattively lower aachievements iin mathematics can think crritically and crreatively abou
ut the
informatioon and tasks arre given in theiir classrooms. As a result off a study that foound that evenn more than 80
0% of
teachers bbelieve that onnly high achieeving studentss can think off a higher levvel than Bloom
m’s taxonomy,, and
therefore iit is justifiable to treat studennts not to be coondemned (Zohar, Degani, & Vaaknin, 20001). In line witth the
findings off Zohar & Dorri (2003) whichh states that hiigh-level thinkking processes support sciencce classes. Stud
dents
with low aachievement im
mprove their leearning perform
mance as a ressult of intervenntions related too the short pro
ocess.
Support frrom the lectureers’ experiencee to evaluate annd describe thee content provvided in the claassroom contrib
butes
more posittively. The stuudy results indiicate that this iis a way to inccrease the leveel of critical annd creative thin
nking
of people who are beloow average inn calculus subjjects. Lecturerrs can pursue this approachh in their teac
ching
without buurdening them
m cognitively. It because there is no need too design learniing tasks that are entirely ne
ew as
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suggested by Krulik and Rudnick (1999), or applying new radical teaching methods as suggested by reform
education as far as this has not been effective in increasing the level of creative thinking (Von Lockette, 2012), if
it makes students depressed.
The second promising way to strengthen critical and creative thinking is the motivation to learn student calculus.
In the 3P model (Biggs, 1992), motivation is an important characteristic, and repeatedly confirms the
characteristics of a student-specific perspective that mediates such a high-level learning process (Lau, Liem, &
Nie, 2008). The results for learning motivation related to calculus, the value of the task supports them with
achievements above average. However, promoting mediators from this kind of process in class may be more
challenging for Lecturers than pursuing the first method. One reason is that it does not directly focus on the
higher level learning process but on increasing the motivational prerequisites for the process. The student
learning independence seems to be one of the factors that teachers need to build that allows them to choose a
promising approach in increasing self-efficacy for learning calculus from people who are below average. The
teacher determines the formulation of individual learning goals by those with low achievement through reducing
comparisons with students who have higher achievement and intensifying student perseverance in thinking about
the problem of calculus by the teacher through a verbal persuasion approach that is easily implemented (Korn,
2010). Based on the results obtained it concluded that the type of snowball throwing cooperative learning
provides an opportunity to increase motivation to learn and think creatively from students.
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