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ABSTRACT 
Scaffolding causalitic-thinking is a specific approach to facilitate students in analyzing 
cause and effect of a phenomenon and in establishing reason where some assistance stages 
are given. Patterns of the assistance include informing number of causes, effects, or both, 
some example of causes, effects, or both (causes and effects), or some of its arguments. 
This scaffolding orientation was to facilitate students to increase their Problem-solving 
Ability (PSA) and had been implemented on fluid in Senior High School (SHS). The PSA 
includes understanding, selecting, differentiating, determining, applying and identifying. 
This research aimed to investigate an impact of the approach on the PSA that is related to 
gender and Junior High School (JHS) origin of the students, Sekolah Menengah Pertama 
(SMP) and other (non-SMP). This research used mixed method of embedded experimental 
two-phase design and with sample of 33 students, 22 females and 11 males, for control 
class and 32 students, 17 females and 15 males, for experiment class. Total score of the six 
abilities were tested with ANAVA two factor design. The results, among 6 pairs of Fcounted 
and Ftable showed 67% that indicate Fcounted > Ftable. The results indicated that the approach 
affects PSA of students and the effect was different between male and female, also the 
interaction between the origin of JHS students and the approach. Next, patterns of the 
scaffolding approach are considerably used as reference when arranging worksheet to 
conduct Physics or other discipline learning with this approach in practice or further 
research. 
 
Keywords: Scaffolding causalitic-thinking; Problem-solving; Gender; Original junior-high-
school; Fluids. 

 
INTRODUCTION 

A number of researchers have improved the quality of Physics learning through 
research activities. As examples, Baser (2006) uses conflict-cognitive learning, Yürük 
(2007) implements process of meta-conceptual, awareness, monitoring, and conceptual 
evaluation, Hake (2007) develops learning based on Interactive engagement, Escudero 
(2009) develops theorem-in-action learning, and Dykstra (2009) uses  demonstration of 
three accelerated movements. Next, Dori (2004) uses Technology Enabled Active 
Learning (TEAL)-studio format, Obaidat (2009) uses power point presentation and 
experimental demonstration, Hung (2006) uses causal reasoning, Rasagama (2011) 
develops Physics Lecturing Program (PLP) to increase ability of analyzing and creating, 
and Rokhmat (2013, 2015, and 2017) uses causalitic (causality and analytic) thinking 
approach to increase Problem-solving ability (PSA) of students. 

Rokhmat (2013, 2015, 2017) has implemented causalitic learning approach to 
investigate its impact to PSA on seven subjects, kinematics, Newton’s law about 
movement, work and energy, linear momentum, gravity, rigid body equilibrium, and 
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thermodynamics. He finds that the PSA increased significantly. This approach is aimed to 
facilitate pre-service teachers in developing their ability in causalitic-thinking. Since 2016, 
he has been developing instrument of Physics learning with Causalitic-thinking Approach 
(CTA) to increase PSA of Senior High School (SHS) students and has implemented it on 
fluid, heat, electric, and rigid body equilibrium. To optimize effectiveness of the approach, 
he uses scaffolding form of the approach. Rokhmat (2013, 2015, 2017) introduces nine 
patterns of this approach one of them is standard while the others are scaffolding forms. 

The relation between PSA achievements (in fluids learning with CTA) and gender 
(male and female) and between the PSA achievements and the origin JHS of the students 
(SMP and non-SMP): Rokhmat (2013, 2015, and 2017) introduced that the CTA is closely 
related to phenomenon with more than one possible correct answer which is also 
concerned to divergent thinking (Meyer, 2015). The phenomenon in this sort is linked very 
closely to creative thinking that supports academic achievement (Anwar, 2012). Next, 
Piaw (2013) revealed that male students are more creative than female ones. In view of 
origin JHS, in general, the SMP is more favorite than non-SMP and so students originate 
from SMP are predicted indicate higher PSA than those of non-SMP. 

As described above, this paper will focus on discussing the impact of the scaffolding 
approach in increasing PSA of SHS students on fluid. The increase is related to gender and 
origin of Junior High school (JHS) students. Finally, this paper is directed to answer two 
questions: 1) How the CTA in scaffolding patterns affected PSA with respect to gender 
and the origin of JHS students, 2) How general patterns of scaffolding of the CTA are 
possible to be developed, and 3) How part of examples of student worksheet in which the 
scaffolding stages appear in Physics learning with CTA. 

 
THEORETICAL FRAMEWORK 

Related to the question above, literature review focuses on two topics. Those are 
pattern of Scaffolding on Causalitic-thinking Approach (CTA) and Problem-solving 
Ability (PSA). 
 
THE CAUSALISTIC-THINKING APPROACH 
 

Approach is a way to do something. In this paper, it is means that an approach is point 
of view of learning process. With respect to which is more active in learning between 
student and teacher, this approach is divided into two orientations, student and teacher. The 
former, in learning, a teacher tends facilitate students to explore information by 
themselves. While, the latter, in learning, a teacher becomes the source of information, so 
he actively transfers the information to students. 

Causalitic means causality and analytic, so causalitic-thinking is synonymous with 
causality and analytic thinking. Paul (2003) divides thinking into eight elements including 
generating objective, proposing question, applying information, needing concept, making 
conclusion, making assumption, generating understanding, and realizing a point of view, 
while Gopnik (2007) mentions philosophy approach of causation theory that is named 
difference-making. This theory agrees that every cause creates a different effect. The cause 
has to result in or at least modifies possibility for effect to occur. Lenzen (1954) introduces 
two views of causality concept. First view is that two events are in a series, while the 
second one is that two events occur in the same time. Furthermore, he mentions two 
principles of causality. Firstly, causality is reproducible in a space and time. This principle 
agrees that causes are independent from space and time in resulting effect. Secondly, the 
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same initial conditions will result in the same phenomenon series. Besides, Hill (2011) 
mentions another principle of causality. He agrees that one event (cause) will produce 
another event (effect) and if the events are separated by space, they have to be separated by 
time. 

Marzano (2008) groups analytical thinking as high order thinking, while, Amer (2005) 
mentions that the thinking is closely related to creative thinking. He stated that thinking is 
strongly useful for understanding a phenomenon. Making handful of elements, comparing 
them, making a rank, selecting the most valuable, and discarding the remaining are the 
basic idea of this thinking. In causalitic-thinking (CT) view, analytical thinking is defined 
how far students can identify conditions of causes so they result in determined effect. 
Kasser (2006) states that identifying needs explanation about facts and/or events in Physics 
and establishing its explanation has to be presented in terms of fact, concept, principle, 
theory, and/or law of Physics. 

In CT, student has two main activities, causality and analytic thinking. Causality 
thinking includes understanding phenomenon, determining causes, predicting effects, and 
differentiating causes that as factors of each effect. While, analytic thinking includes 
identifying causes that result in effect and codifying explanation that correlate the causes 
and effect, and establishing an argument why the effects occur. When codifying the 
explanation, it has to be in terms of fact, concept, principle, theory, and/or law of Physics 
that is closely related to the causes and/or effect. Thus, analytic thinking is defined as 
determining and applying fact, concept, principle, theory, and/or law of Physics needed for 
identifying or compiling all of explanation why the effect occurs. 

The CT has elements which are in line with some elements those are mentioned by 
Paul (2003) and Kasser (2006). Compatibility occurs between the two groups of the 
elements such as: Understanding in CT agrees with generating objective and generating 
understanding; determining causes and predicting effects in line with generating objective, 
proposing question, applying information, and needing concept; while differentiating 
causes are in line with proposing question and needing concept. Then, compatibility 
between CT and element identifying from Kasser (2006) includes identifying causes and 
explaining relation between causes and effect. Thus, elements of CT at least agree with 
nine among eleven (81%) elements of thinking from Paul (2003) and Kasser (2006). 

 
THE PROBLEM-SOLVING ABILITY (PSA) 
 

Problem-solving Ability (PSA) in this paper is deductively defined based on some 
opinions including Marzano (200) and Marzano (2009). Marzano (2009) states that 
students need to use knowledge to generate and stanch opinion. While, Marzano (2008) 
proposes seven focuses of question to encourage Problem-solving including objective, 
obstacle, the way to handle obstacle, and determining best solution. The last three focuses 
are the real event, the congeniality between result and solution, and/or the way to change 
thought. 

Marquardt (2004) proposes two approaches with respect to Problem-solving, analytic 
and integrative. The former agrees that phenomenon has only one solution. While, the 
latter agrees that phenomenon has many solutions and recommends develop a multi-effect 
phenomenon where one or more elements of causes in the phenomenon is (are) as variable. 
Through this phenomenon, students are facilitated to identify conditions of all causes and 
determine all of possible effects. 
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According to two paragraphs above, PSA is defined in two abilities, i.e. ability in 
using knowledge to select and/or predict all effects when solve phenomenon and ability in 
identifying how causes result in each effect. 

In general, PSA is defined as ability to solve a problem but with respect to causalitic-
thinking, PSA includes understanding, selecting, differentiating, determining, applying, 
and identifying (Gopnik, 2007; Rokhmat, 2015; & Paul, 2003). Understanding means 
ability to know what idea of a problem, selecting means ability to determine which 
elements (in problem) as a cause (causes) and effect (effects). In statistics, cause is 
independent variable and effect is dependent variable. Next, differentiating means ability 
to differentiate which cause (causes) as factors of effect, while, determining means ability 
to establish concept, principle, theory, and/or law of Physics that are related to each effect. 
The other two, applying means ability to apply the concept, principle, theory, and/or law of 
Physics for explaining why each effect occurs, and finally, identifying means ability to 
identify conditions of cause (causes) so it (they) results in the effect. 

The compatibility CT and PSA: Analyzing phenomenon into its elements, causes and 
effects, needs understanding of idea and objective of the phenomenon that are in line with 
consideration and ability to analyze their differences. The needs, understanding, 
consideration, and ability are closely related to analytic thinking. So, analytic thinking 
indicates significant role on causality thinking. This fact is supported by Paul (2003), Amer 
(2005), Zschunke (2000), Cohen (2000), and Hamilton (2001). 

Three indicators of PSA, understanding, selecting, and differentiating, also and 
interpretation of Problem-solving are summarized from indicators of analytic thinking 
from Amer (2005), Zschunke (2000), Cohen (2000), Parselle (n.d.), and Hamilton (2001). 
While, the fourth and fifth indicators (determining and applying) support ability to identify 
causes (the sixth). 

The descriptions above indicate that ability of causality and analytic thinking support 
PSA. Causality thinking supports ability to select and/or predict effects in phenomenon, 
while, analytic thinking supports ability to identify how causes result in determined effect. 
So, causality and analytic thinking support the PSA. 
 
THE SCAFFOLDING PATTERNS IN CAUSALITIC-THINKING APPROACH 
 

Patterns of scaffolding: Pattern of scaffolding is defined as specific form of 
worksheet aimed to give assistance stages in facilitating students to solve a phenomenon. 
The worksheet of CTA consists of three main elements, blanks of causes, effects, and 
arguments which relate the causes and effects. Joyce (2011) defines scaffolding as any way 
to optimize meta-cognitive control of student in learning. This meta-cognitive, in learning, 
is related to executive control of students so they realize how to learn, develop instruments, 
and they also develop their critical thinking. 

In this paper, scaffolding pattern means how the elements are prepared. In standard 
pattern, the elements of worksheet are let empty. However, in scaffolding, there is one or 
more assistance stages, so students have more possibilities to solve phenomenon. The 
example of the preparation such as the number of one or more elements (causes and/or 
effects) is informed or part of the causes, effects, and/or arguments is informed. 
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METHOD 
 

This three year research used mixed method of embedded experimental design that 
consists of two phase approach. This method put the main approach of qualitative and 
quantitative was embedded in. This research consisted of four main activities, those were 
analyze subject matter, design instruments, validate instruments (expert and empiric), and 
the last analyze and interpret of the instruments (Crewell, 2007). 

Qualitative data were found in analyzing subject, developing instruments, and in 
expert validating, also in analyzing and interpreting results of this research. Quantitative 
data were found from pre-test and post-test. The tests were held in process of empirical 
instrument validation. Qualitative approach was applied to analyze data through filling 
attitude scale, observation, and of interviews. These data were especially about CTA, 
scaffolding patterns, and their characteristics. While, quantitative approach was used to 
analyze the results (increase) of PSA. Finally, information about their superiority and 
restrictiveness of the scaffolding patterns of the CTA, also the PSA increase were used to 
make recommendations to develop better instruments and its implementation. 

The subjects of this research were second year Students of Senior High School (SHS) 
in Mataram Indonesia of year 2016/2017. The subjects included two classes, control (22 
females and 11 males) and experiment (17 females and 15 males). In empirical validation, 
CTA was implemented in the experiment. To validate instruments of the CTA 
qualitatively, information from all students was gathered. Total score of the six abilities on 
both control and experiment classes were tested by using ANAVA two factor design 
(Minium, 1993). This test was aimed to investigate the impact the CTA in scaffolding 
pattern to PSA with respect to student’s gender and their Junior High School (JHS) origin. 
 
RESULT 
 
The Problem Solving Ability (PSA) 
 

The problem solving ability (PSA) is obtained from post-test on both control and 
experiment classes. Meanwhile, the score of the PSA is counted from the average of all its 
indicator (IPSA) scores, including scores of understanding (IPSA-1), selecting (IPSA-2), 
differentiating (IPSA-3), determining (IPSA-4), applying (IPSA-5), and identifying (IPSA-
6). The scores include main PSA and its interaction. The former consists of scores for 
control and experiment classes, male and female students, and those, students having 
original JHS, Sekolah Menengah Pertama (SMP) and non-SMP. SMP means general 
government JHS while non-SMP means other JHS including private JHS and JHS that has 
dual main orientation of study, general and religion. The latter, consists of interaction 
between implementation of scaffolding CTA and gender and between the implementation 
and original JHS of students. Its impact significance was determined by values of Fcounted 
(calculated from ANAVA test) and Ftable (with significance level 5%). We reject the null 
hypothesis if the Fcounted greater than Ftable (Minium, 1993).  

To simplify the explanation, the average of PSA on each IPSA and the results of 
ANAVA test above are presented in tables. The presentations include average score of 
IPSA (Table 1), PSA (Table 2) and lists output of the tests that are related to gender (Table 
3) and origin of JHS (Table 4). 
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Table 1 Average Score of the Indicator of Problem-solving Ability (IPSA) Related to 
Gender and Origin of JHS on the Control and Experiment Classes 

Data Attributte Indicators of Problem Solving Ability (IPSA) 
IPSA-1 IPSA-2 IPSA-3 IPSA-4 IPSA-5 IPSA-6 

Control Class 
Male 100 73 30 7 25 36 
Female 100 65 32 18 24 38 
SMP 100 50 35 18 25 25 
non-SMP 100 75 29 13 24 42 

Experiment Class 
Male 100 92 28 55 43 67 
Female 100 88 22 13 31 47 
SMP 100 85 32 25 33 50 
non-SMP 100 94 19 40 40 62 

Table 2 Average Score of Problem-solving Ability Related to Gender and Origin of 
JHS 

Groups Control 
Class 

Experiment 
Class Male Female 

Control Class Experiment Class 
All 

Classes Male Female Male Female 

Average 
Score 45.71 56.77 

56.09 47.86 45.08 46.02 64.17 50.25 
51.15 SMP non-SMP SMP non-SMP SMP non-SMP 

49.33 52.29 42.08 47.28 54.17 59.07 

 
Table 1 displays the average score of IPSA with respect to gender and origin of JHS 

students. IPSA-1 reveals perfect attainment that indicates all students understand each 
phenomenon of the problem they faced. Conversely, for the other five, only IPSA-2 of the 
students in experiment class that shows high attainment (85 to 94). This indicates that only 
students in the class that have high ability to select which components of each 
phenomenon as causes and/or effects. The average scores of all IPSA (IPSA-1 to IPSA-6) 
of each attribute result in part scores as shown in Table 2. 

Table 2 shows the average score of PSA with respect to gender and origin of JHS 
students. The PSA average score of experiment class (56.77) is higher than that of control 
class (45.71). Next, in all classes (control and experiment), the PSA average score of male 
students (56.09) is also higher than that of female students (47.86) but the score of non-
SMP students (52.29) is higher than of SMP students (49.33). The PSA average score of 
all students of both, students of control and experiment classes, is 51.15. In each class, the 
PSA average scores are as follows: In control class, the score of female students (46.02) is 
higher than of male students (45.08) as well as of non-SMP students (47.28) than of SMP 
students (42.28); In experiment class, the score of male students (64.17) is higher than that 
of female students (50.25) as well as of non-SMP students (59.07) than that of SMP 
students (54.17). 

Table 3 Results of ANAVA Analysis of PSA Related to Gender 
 

 

Raw 
(Male-

Female) 

Column 
(Control-

Experiment) 

Interaction 
(between raw 
and column) 

Within 
Cell 

Variance 1055.73 1988.64 -174 218.3 
Degree of freedom (df) 1 1 1 61 
Fcaunted 4.835 9.108 -0.798  
Ftable (significance with level 
5%, numerator 1, 
denominator 61) 

4.00 4.00 4.00  

Significance  S S TS  
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Table 3 shows the lists of variance, degree of freedom (df), values of Fcounted and Ftable, 
and its significance resulted from ANAVA analysis of PSA which is related to gender. 
Among 3 pairs of Fcounted and Ftable, there are two pairs that indicate Fcounted is greater than 
Ftable (on raw and column) while on its interaction Fcounted is smaller than Ftable. These facts 
mean that PSA between male and female students and between students of control and 
experiment classes are significantly different. On the other hand, there is no significant 
difference of PSA between male students of control and experiment classes or between 
female students of control and experiment classes. 

Table 4 Results of ANAVA Analysis of PSA Related to Origin of JHS 

 

Raw (SMP-
nonSMP) 

Column 
(Control-

Experiment) 

Interaction 
(between raw 
and column) 

Within 
Cell 

Variance 134.64 1988.64 5,478 237.5 
Degree of freedom (df) 1 1 1 61 
Fcaunted 0.567 8.372. 23.062  
Ftable (significance with level 
5%, numerator 1, 
denominator 61) 

4.00 4.00 4.00 
 

Significance  TS S S  
 
Similarly, Table 4 also shows the lists of variance, degree of freedom (df), values of 

Fcounted and Ftable, and its significance resulted from ANAVA analysis of PSA but the 
outputs are related to original JHS of students. Among 3 pairs of Fcounted and Ftable, there are 
also two pairs that indicate Fcounted is greater than Ftable (on column and interaction) while 
on raw Fcounted is smaller than Ftable. These facts mean that PSA between students of control 
and experiment classes and between students with the origin of JHS of SMP of control and 
experiment classes or between students with the origin of JHS of non-SMP of control and 
experiment classes are significantly different. However, there is no significant difference 
of PSA between students with the origin of JHS of SMP and non-SMP. 

 
The General Patterns of Scaffolding in Learning with CTA 

 
Scaffolding patterns mean what and/or how far assistance stages are given in a student 

worksheet in Physics learning with the CTA which is a part of instruments of this research. 
Each student worksheet has three main parts, i.e. part 1 and 2 respectively is blank of 
causes and effects. Next, part 3 is space for identifying or arranging arguments. 

In this research, at least it has been developed 7 main groups of the scaffolding 
patterns. The assistances which are given include information number of all causes (group 
1), effects (group 2), or both, of all causes and effects (group 3) in phenomenon, some 
examples of causes (group 4), effects (group 5), causes and effects (group 6). Next, the 
assistance includes information of example of identifying (group 7). However, the 
assistances can also be arranged as combination of two or more among the groups. Thus, 
in accordance with scaffolding CTA, the assistance is possible to be given with respect to 
parts of causes, effects, and identifying. Note: Form of causality table of each phenomenon 
at recent time is provided, so the students only need to write in the elements of causes and 
effects. 
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The Example of Student Worksheet in Physics Learning with CTA 
 

These examples of worksheet were closed with arrangement of phenomenon. In 
general, a phenomenon is mono effect, that is, it only has one effect or answer. However, 
in this learning, the phenomenon is multi-effects, that is, has more than one effect or 
answer. To arrange this type of phenomenon, one or more causes, are designed as variable, 
that is, have more than one condition or value. Statistically, in this phenomenon, cause 
means independent variable while effect means dependent variable. The combination of 
determined condition of each causes will result in only one effect. Designing one or more 
causes as variable results in more than one combinations of conditions of each causes and 
so it also results in more than one effect. The number of the effects exactly is the same as 
the number of combination of conditions of the causes. On the other hand, to limit the 
number of possible effects, it is possible to confine question on phenomenon such as 
making specific review. 

Since 2013, it has been arranged more than 20 student worksheet in Physics learning 
with this CTA on some sub-subjects. The sub-subjects include measurements, kinematics, 
dynamics, Newton’s law about movement, work and energy, gravity, linear momentum, 
thermodynamics, rigid body equilibrium, fluid, optics, and electric. However, this paper 
will only present one example of them on fluid to limit number of pages. This example is 
not more than as general reference for lecturer, teacher, or researcher who intends to 
develop instruments of learning with this approach.  
Example: 

Phenomenon: Suppose two identical paper sheets are hung so their position is vertical 
and parallel each other from left to the right namely respectively as paper 1 and 2. Next, 
from the top, air is blown downward through each side of the papers. Velocity of air at left 
side of paper 1, between paper 1 and 2, and at right side of paper 2 respectively is v1, v12, 
and v3 with v1 = v12 but v3 can be smaller, the same, or greater than v12. Based on the 
conditions, what will happen on each paper with respect to their possibility to move? 
Explain your answer why it happens and apply the related concept, principle, theory, 
and/or law of Physics in your explanation. 

 
Part of student worksheet: 

Table 5 The Causality Table of this Phenomenon 
Causes (There are 4 causes) Effects (There are 4 effects) 

1. Two identical paper sheets (paper 1 and 
2) are hung vertical and parallel (from 
left to the right) 

1. Paper 1 will not move 

2. Through each side of the paper air from 
the top is blown downward 2. Paper 2 will not move 

3. Air velocity on the left side of paper 1 
(v1) equals to velocity between paper 1 
and 2 (v12) 

3. Paper 2 will move to the 
right 

4. Air velocity on the right side of paper 2 
(v3) can be smaller, the same, or greater 
than v12. 

4. Paper 2 will move to the 
left 
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Arguments 
Effect 1 :  Velocity of air on both sides of paper 1, left (v1) and right (v12) are the 

same so accordance to the Bernoully law, air pressure on those sides are 
also the same which results in no force that move the paper.  

 
Effect 2 :  This effect occurs only when velocity of air on both the right side of paper 

2 (v3) is the same as v12. Similarly with condition of v1 and v12 in effect 1, 
accordance to the Bernoully law, air pressure on both sides of the paper are 
also the same and so results in no force that move the paper. 

 
Effect 3 :  This effect occurs only when velocity of air on the right side of paper 2 

(v3) is greater than v12. With this condition, air pressure on the right side is 
lower than that on the left side which results in force to the right acting on 
the paper and causes paper moves to the right. This fact is in line with 
Bernoully law that in air moving faster will be lower air pressure and 
conversely in air moving slower will be higher air pressure. 

 
Effect 4 :  This effect occurs only when velocity of air on the right side of paper 2 

(v3) is smaller than v12. Similarly explanation with effect 3, in this 
condition, there is force to the left acting on the paper and causes paper 
moves to the left. This fact is also in line with Bernoully law that in air 
moving faster will be lower air pressure and conversely in air moving 
slower will be higher air pressure. 

 
The example shows a Physics (fluid) phenomenon and its causality table (Table 5) and 

space for arguments which both have been answered comprehensively so all causes, 
effects, and their arguments are already given. The phenomenon has four causes and four 
effects. When a student does all of the tasks written in the phenomenon, the results will be 
the same as the example above. 

In standard form, the table above is blank (only written “causes” and “effects”) as well 
as space for arguments. To change it into scaffolding form, examples of what should be 
added are: 1) Write number of causes and/or effects, in the example, “There are 4 causes” 
and “There are 4 effects”; 2) Write one or more, even all (in maximum assistance) of the 
four causes; 3) Write one or more, even all (in maximum assistance) of the four effects; 4) 
Write one or more arguments or explanations; the last 5) Give assistances as combination 
among the four above.   

DISCUSSION 

The Modus of Phenomenon in Physics and the Need of Scaffolding CTA 
 

Generally, what we find in physics phenomenon is problem with convergent causal 
model, that is, problems with multi-cause and mono-effect because they only have one 
answer. To increase the ability of creative thinking, it needs to develop problems with 
more than one answer or multi-effects phenomenon. The sort of these phenomena agree 
with CTA which almost all of its instruments is multi-effects. However, the CTA in 
standard form attainment of PSA of pre-service teacher on seven subjects, movements, 
Newton’s law about work and energy, movement, linear momentum, gravity, 
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thermodynamics, and rigid body equilibrium, in average still low. That is, only indicator- 1 
(understanding) that has final average score 64, the five others its final average score 51 or 
less10). To increase attainment of the PSA, it is considerable to arrange instrument of the 
CTA in scaffolding form. With this scaffolding CTA, students are facilitated to do better 
than the standard one. 

  
The Relation of This Research with Some Previous Research  
 

The CTA that is in general based on multi-effects phenomenon lineally encourages the 
development of creative thinking.  This thinking is indicated by fluency, flexibility, and/or 
originality as what when the students solve an open-ended task (Meyer, 2015). Next, 
Anwar (2012) mentions besides the three effects, the phenomenon in this sort can also 
encourage elaboration. Fluency indicates how many answers learner has predicted and 
flexibility shows how high the level of difficulty we have designed. Next, originality is 
shown from addition answers written by learner and elaboration is indicated from how 
learners build their ideas. Furthermore, the CTA also has similarity with strategy that has 
been developed by Escudero (2009). In their research, undergraduate students were 
facilitated to investigate all knowledge (concepts and theories) which are possible appear 
on phenomena (solid and hollow body, ball and cylinder, rolling on inclined coarse 
surface) through writing as many answers as possible. 

 
The Effectiveness of CTA in Physics Learning from View of Gender and Origin of 
School  
 

The Effectiveness of CTA in Physics learning is indicated by significance of PSA 
increase of students, in this research is on fluids, and how attainment of the PSA of 
students in experiment class, is it higher than that of students in control class. 

The Result of this research shows that average of PSA of students in experiment 
class is higher than that in control class. This fact occurred on all students and on all 
categories, i.e. on male and female students, also on students with JHS origin SMP and 
non-SMP (Table 1). While, the difference of the PSA which is significant occurred as 
follow: (1) between students in control and experiment classes (Table 3 and 4), (2) 
between male and female students (Table 3), also (3) between students with JHS origin 
SMP in control class and students with JHS origin non-SMP in control class, and (4) 
between students with JHS origin SMP in experiment class and students with JHS 
origin non-SMP in experiment class (Table 3 and 4). Next, to simplify further 
discussion the significances respectively are named as significance number (1) up to 
(4). On the other hand, difference of the PSA which is not significant occurred between 
students with JHS origin SMP and non SMP, also between male students in control 
class and female students in control class, and the last, between male students in 
experiment class and female students in experiment class. Similarly, to abbreviate 
further discussion the insignificances respectively are named as insignificance number 
(1) up to (3). 

The Significance number (1) is in line with Rokhmat (2013, 2015, 2016, and 2017) 
which through their research have showed that the CTA is effective in increasing PSA. 
Next, significance number (2) agrees with Piaw (2013) who indicates that male 
students are more creative than their female counterparts. This fact is reasonable 
because the CTA closely is based on multi-effect phenomena having more than one 
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correct answer. However, insignificance number (1) occurred with argument that the 
SHS in students study as one school with moderate quality in town and so students of 
JHS SMP origin are also in general as students of low up to moderate quality. 
Conversely, students of JHS non-SMP origin in general are students of moderate up to 
good quality. 

Next, from significances number (3) and (4) and from insignificances number (2) 
and (3) the change placement students of SMP origin or non-SMP from control to 
experiment classes or in the other way will affect their attainment of PSA. However, 
this fact is not valid for male or female students.  

Restrictiveness of Scaffolding Form of CTA in Physics Learning  

Some limitations of the implementation of learning by using the scaffolding CTA 
are: (1) One determined level of assistance stage sometimes causes phenomenon 
become too easy or too difficult for students and (2) the instruments of scaffolding 
CTA, especially regarding its phenomenon, usually needs long description, so it causes 
students indolent to read it comprehensively. The implementation of this learning does 
not facilitate students to develop their ability to determine what form of causality table 
which is appropriate with the phenomenon. 

How to Reduce the Limitation of Scaffolding CTA in Learning  
 

It is advisable to follow some stages of preparations. Those are: Prepare in every set of 
worksheet phenomenon with assistance stages varies from level of high to low, arrange 
phenomenon with description as short as possible, and if it considered for 100 minutes 
learning needs only one phenomenon, make it in moderate level of assistance stage. 
Finally, design learning with group discussion method and set its member of each groups 
consisting of students from various levels, high, moderate, and low. It is also needed to 
design learning with this approach in which students have to determine by themselves 
what form of causality table is suitable with each phenomenon.  
 
CONCLUSION 
 

The instruments of Physics learning with Causalitik Thinking Approach (CTA) have 
been developed in scaffolding form which is significantly effective to increase Problem 
Solving Ability (PSA) of students on fluids. The assistance stages of the scaffolding 
include adding information as follow: form of causality table, number of causes, number of 
effects, some example of the causes, some example of the effects, and some example of 
explanations about what conditions of the causes so they result in a determined effect. The 
PSA consists of abilities to understand problem, select causes and effects, differentiate 
causes which is related to each effect, determine the appropriate concept, principle, theory, 
and/or law of Physics, apply the concept, principle, theory, and/or law of Physics for 
identifying causes, and identify conditions of all causes so they result in each effect. It is 
recommended that lectures and teachers refer to the seven groups of main scaffolding 
patterns when developing instrument in learning with causalitic approach in scaffolding 
form. Next, it is also recommended that other researchers to refer the scaffolding patterns 
when developing instrument in similar learning with respect to investigation of their 
further implementation. However, to increase the effectiveness of its instruments, it 
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remains need some perfection actions of perfecting which include perfecting its design and 
strategy for implementing.  
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