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PREFACE 

 
Assalamu’alaikum warahmatullah wabarakatuh 

It is my pleasure to be able to bring the International Conference on Mathematics 

and Natural Sciences Proceeding to our readers. It took an extra effort, time and patience 

to accomplish this proceeding and it involved reviewers from all over regions. I personally 

thank to our reviewers and subsequently apologize for the delay in making this 

proceeding available for you to read. It is largely due to the inevitably extensive reviewing 

process and we persist on our initial idea to keep the proceeding both readable and 

academically meet a higher standard.   

This proceeding is presented in six sections: 1) Invited Speakers; 2) Physics; 3) 

Mathematics; 4) Biology (including pharmacy and agriculture); 5) Chemistry; and 6) 

General Education. All sections consist of papers from oral and poster presentation in 

respective subject, including science and science education.  

I hope that this proceeding may contribute in science and science education. 

 

Wassalamu ‘alaikum warahmatullahi wabarakatuh  

Lalu Rudyat Telly Savalas 

Chief Editor 
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Abstract-We have developed a set of instruments of hypothetical physics learning model of causalitic 

(causality and analytic) predicted effective in increasing problem solving ability including the abilities of 

understanding, selecting, differentiating, determining, applying, and identifying. This research used a 

modified two-phases embedded experimental (Creswell & Clark, 2007: 68). This report is progress of the 

first year activity of the scheduled three years research. The instruments include design of the hypothetical 

learning model, Student Work Sheet (SWS), learning plan based on multi-effect phenomenon, preface task, 

observation guide, also student and lecturer books for the subject of Fundamental Physics I. Each of SWS is 

complemented a scaffolding step and consists of one, two, or three phenomena, also all of those will be 

examined their effectiveness in the second year.  

Keywords: hypothetical Physics learning model of causalitic, problem solving ability, instrument, and 

scaffolding model of Student Work Sheet. 

1. Introduction 

The Process of Causality and Analytical Thinking or Process of Causalitic Thinking (PCT), 

Causalitic = Causality and Analytical, in a standard forms proved couldincrease the Problem 

Solving Ability (PSA) of the pre-service Physics teachers whichincludes the abilities of 

understanding, selecting, differentiating, determining, applying,and identifying in the class of 

fundamental Physics 1 (Rokhmat, 2013 and Rokhmat, et al., 2015). This fact is in line with the 

summary of statements given by Paul & Elder  (2003: 3), Amer (2005: 1-17), Zschunke (2000: 2), 

Cohen (2000: vii), Parselle (n.d.),and Hamilton (2001: 36-44) that development of the process of 

causality thinking will increase the PSA.The proof above resulted from a research, which produced 

a hypothetical model of development of the PCT effectively predicted could increase the PSA of 

the pre-service Physics teachers above. The hypothetical model is made based on analysis of the 

results of implementation of the instruments of PCT of standard form, responses of the students and 

lecturer of Physics, and good practices of students experiencing very significant increase in their 

PSA after developed PCT in a Physics lecturing. The more effectiveness of hypothetical model 

above which complemented by the scaffolding instruments is reasonable. This confidence is 

because the standard model of the PCT development has given evidence that it could increase 

student’s PSA in understanding, selecting, differentiating, determining, applying, and in 

identifying. The increase of each element of the PSA in general happened for movement, Newton’s 

law about movement, work and energy, linear momentum, and thermodynamics (Rokhmat, 2013 

and Rokhmat, et al., 2015). 

  The Process of Causalitic Thinking (PCT) with the standard forms has a number of lacks. 

These include: (1) Relative need a longer time; (2) The phenomena or problems of Physics used 

more complex; (3) Lecturer has no time to discuss the subject; and (4) Most Student uses almost of 

all of time to try to study in dept about the subject. The other lacks are related to preparation of 

instruments and the strategy of implementation, such as: (1) The pattern of the instrument of PCT is 

too general; (2) It was no preface-task; (3) The Physics phenomenon was not arranged in 

scaffolding from the simple form up to the complex one; and (4) Division of students was done 

homogenously [ibid].  
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Hypothetical actions assumed useful to handle the lack above include: (1) Ask for the students 

to do preface-task for facilitating them to understand the Physics subject in order they have an 

adequate knowledge before develop the PCT in class learning; and (2) Increase the activity in PCT, 

such as ask for the student to redo the PCT as a homework. While the two others are (3) Provide 

instruments of PCT in scaffolding pattern and combine the complex phenomenon Physics with the 

simple one; and (4) Division group of students heterogeneously, each group consists of the students 

of low, moderate, and high grade [ibid]. 

This paper will discuss the instruments have been developed in this first year research to 

support the hypothetical model of Physics learning based on the Process of Causalitic Thinking 

(PCT). The instruments especially include the Preface Task (PT) (eleven set), Student Work Sheet 

(SWS) (24 set), and two Practice Books (Lecturer and Student Books) and their characteristics. All 

of the instruments is used in Fundamental Physics I lecturing which lades ten sub subjects, i.e. 

measurement, kinematics one and two dimensions, rotation movement, Newton’s law about 

movement, work and energy, linear momentum, gravity, thermodynamics, equilibrium of rigid 

body, and fluid. However, for supporting the discussion of instruments developments this paper 

also explain understanding of the Problem Solving Ability (PSA) and Process of Causalitic 

Thinking (PCT). 

2. Literature Review 

2.1. Understanding of Problem Solving Ability (PSA) 

We use many opinions about problem solving to derive the understanding of Problem 

Solving Ability (PSA) (Rokhmat, 2015). Those include opinions of Marzano & Brown (2009), 

Marzano and Kendall (2008) in Marzano & Brown (2009), also Isakses and Treffinger (1985) in 

Amer (2005). In work of problem solving, Students need to use their knowledge to generate and 

stanch their opinion (Marzano & Brown, 2009). Marzano and Kendall (2008) recommended seven 

questions to encourage a problem solving. These questions refer to objective, obstacle, the way to 

handle an obstacle, determining of the best solution, the real event, the compatibility of the result 

and proposed solution, and/or the best way to change thought of the problem faced (Marzano & 

Brown, 2009). 

There are two approaches of problem solving, i.e. analytic and integrative. The proponents 

of the first approach state that there is only one solution of a phenomenon. They are advisable to 

develop a strategy based on analytical process to a situation then determine the cause and its 

solution of the phenomenon. On the other hand, the proponents of the second one state that there 

are many solutions of a phenomenon. Target of a problem solving is not only its solution but 

include the process of learning. They are advisable to develop a no tight phenomenon. One or more 

elements of its causes are changeable. We hope that the leaner of this approach be able to identify 

all of the cause conditions and determine all of consequences or effects having possibility to occur 

(Marquardt, 2004) in Rokhmat (2013) and Rokhmat et. al. (2015). 

He also states four steps of learning which consists of two phases: (1) diagnostic and (2) 

strategy and implementation. The first phase includes steps of understanding and framing of 

phenomenon, also framing and formulating of objective while the second one includes the step of 

developing and examining of a strategy, also getting action and reflection of the action [ibid]. 

Isakses and Treffinger (1985) in Amer (2005) stated six steps of creative problem solving. 

These include finding of mess, data, problem, idea, solution, and finding an acceptance. They 

enclose the steps into three main components, i.e. understanding the problem, generating an idea, 

and planning an activity. 

Based on the four paragraphs above we interpreted the problem solving as an ability of the 

Students to use their knowledge in selecting and/or predicting deductively all of possible effects 

when they solve a phenomenon having one or more causes, and an ability in identifying how the 

causes can result in a determined effect. This Problem Solving Ability (PSA) has six indicators, i.e. 

understanding, selecting, differentiating, determining, applying, and identifying. Understanding is 

an ability to understand an idea of a problem. While, selecting is an ability to select and/or predict 

all of possible effects can occur. Differentiating has meaning an ability to differentiate and select 

which of causes can result in a determined effect. Determining is an ability to determine which of 
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concept, principle, theory, and/or law of Physics useful for identifying one or more causes which 

result in effect. While, applying has a meaning an ability to apply the concept, principle, theory, 

and/or law of Physics to identify causes. The last, identifying is an ability to identify conditions of 

causes so that they result in a determined effect. 

 

2.2 Causality and Analytical Thinking 

2.2.1. Understanding of Thinking 

Thinking has eight elements that construct it. Those include generating objective, proposing 

question, applying information, needing concept, making conclusion, making assumption, 

generating understanding, and realizing a point of view. Every structure of these elements had a 

special meaning. When we change objective it will affect the question and when we change 

question it will encourage us to find new information, and so on finally a new point of view will 

emerged (Paul & Elder, 2003) in Rokhmat (2013) and Rokhmat et. al. (2015).   

 
2.2.2. Three Principles of Causality 

One of philosophy approach about theory of causation is difference-making theory. It guides 

an idea that the cause creates a difference in effect. Dickinson & Shanks (1995) in Gopnik & 

Schulz (2007) stated that cause has to result in or at least change the possibility of effect. There are 

two views of causality concept. The first states that causality includes two events in a series. One 

cause in a series will be followed by effect (Lenzen, 1954). While the second one states that 

causality includes two events simultaneously, i.e. cause and effect occur in the same time. Rokhmat 

(2013) and Rokhmat et. al. (2015) stated that there are three principles of causality. The first states 

that causality is reproduciblein a space and time. This argues that space and time are not the causes 

of phenomenon to occur. An example of this when we do an experiment of Physics in a laboratory 

and result in a conclusion so we will have the same conclusion when we do it in laboratory and 

time which one of them or both are different. Second principle states that the same initial 

conditions result in the same phenomenon series (Lenzen, 1954). The last one states that one event 

of cause will produce event of effect and when the events are separated by space so they also have 

to be separated by time needed by information to move from the location of cause to effect (Hill, 

2011).  

 
2.2.3. The Models of Causality Thinking 

Refers to the ideas of Hill (2011) and Meder (2006) with a modification we have five models 

of causality thinking which includes four basic models and one composite model. Those are: (1) 

Simple Causality Model (SCM), (2) Divergent Causality Model (DCM), (3) Convergent Causality 

Model (CCM), (4) Chain Causality Model (ChCM), and (5) Composite Causality Model (CoCM). 

The chart of the four basic models is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Four Basic Causality Models, (based on [15, 18] after be added by Simple 

Causality Model (SCM)) (Rokhmat, 2013 and Rokhmat et. al., 2015). 
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Figure 1 shows a chart of the four basic causality models. The circles state variable of 

events and the arrows indicate the direction of causality influence. Description of Figure 1: (a) 

Simple Causality Model (SCM), one cause X influences one effect Y; (b) Divergent Causality 

Model (DCM), one cause X influences two effects Y and Z or more; (c) Convergent Causality 

Model (CCM), two causes X and Y or more separately influence one common effect Z; and (d) 

Chain Causality Model (ChCM), an initial cause X influence an between-event Y which influence 

the last effect Z. The fifth model is Composite Causality Model (CoCM). This model is at least as a 

composite of the two of DCM, CCM, and/or ChCM (Rokhmat, 2013 and Rokhmat et. al., 2015). 

 
2.2.4. Analytical Thinking 

Rokhmat (2013) and Rokhmat et. al. (2015) stated that in Bloom taxonomy, analytical 

thinking is a higher order thinking of category C-4 (analysis) (Marazano & Kendall, 2008). 

Analytical thinking is a component of systemic and critical thinking. In addition, it is closely 

related to creative thinking, i.e. that both are complementing each other (Amer, 2005). He defines 

the analytical thinking as a tool of thinking strongly useful for understanding elements of a 

phenomenon. He also defines it as: (1) An ability to investigate scrutiny, classify a fact and thought 

into its strength and weakness; and (2) A development process of thinking capacity, the way to 

differentiate, solve problem, analyze data, also to memorize and use information. 

The basic idea of analytical thinking technique is make a handful of its elements, compare 

them, makes a rank, selects the most valuable, and discards the remaining (Figure 2). 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

2.2.5. Indicators of Analytical Thinking and Understanding of Explanation 

We determine indicator of analytical thinking based on some ideas from Paul & Elder 

(2003), Zschunke (2000), Amer (2005), Cohen (2000), and Hamilton (2001), also relate it to ability 

of causality and analytical thinking for supporting problem solving ability. The indicator 

qualitatively is defined as an ability of Students to identify how the conditions of causes of every 

phenomenon can result in a determined effect. We define explanation based on statements from 

Kasser (2006) and Hempel in Kasser (2006) and relate it to explanation about facts and/or events in 

Physics. An explanation is true when it is derived from fact, concept, principle, theory, and/or law 

of Physics, also combined to the conditions of causes of a Physics problem or phenomenon. 

 
2.2.6. Indicator of Causality and Analytical Thinking 

The Students having ability in causality and analytical thinking are they who be able in cause 

predicting, effect determining, and cause identifying. The three indicators as follow: (1) Cause 

predicting is an ability to predict all components of causes in a phenomenon; (2) Effect determining 

is an ability deductively to determine all effects having possibility to occur; and (3) Cause 

identifying of cause is an ability to identify the conditions of all causes resulting in a determined 

effect (Rokhmat, 2013 and Rokhmat et. al., 2015). 

 

 

Figure 2 Analytical Thinking, Amer (2005) in Rokhmat (2013) and Rokhmat et al. 

(2015) 
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2.2.7. Relation between Causality Thinking, Analytical Thinking, and Problem Solving Ability 

We have discussed that the indicator of causality thinking is an ability to analyze a 

phenomenon into one or more components of causes and effects regarding to the five models of 

causality thinking. An Analytical thinking will develop when Students arrange a number of the 

causes and effects. Process of analyzing the phenomenon into its causes and effects needs an 

understanding of its idea and objective, as well as a consideration and ability in analyzing 

difference of the causes. Understanding, consideration, and ability of analyzing above are included 

of the meaning of analytical thinking. Thus, ability of analytical thinking has a significant role to 

the ability of causality thinking. This fact is in line with Paul & Elder (2003), Zschunke (2000), 

Amer (2005), Cohen (2000), and Hamilton (2001) in (Rokhmat, 2013 and Rokhmat et. al., 2015). 

Problem Solving Ability (PSA) has six indicators including understanding, selecting, 

differentiating, determining, applying, and identifying. While, problem solving is interpreted as an 

ability to use knowledge in deductively selecting and/or predicting all effects of a phenomenon and 

in identifying how one or more causes result in a determined effect. The first three indicators are 

derived from indicators of analytical thinking included from statements of Paul & Elder (2003), 

Zschunke (2000), Amer (2005), Cohen (2000), and Hamilton (2001). While, the fourth and fifth 

indicators support ability of Students when they are identifying the causes in which they have to 

determine which concept, principle, theory, and/or law of Physics will be used as well as in 

applying them (ibid). 

Based on descriptions above it is clear that ability of causality and analytical thinking 

supports the PSA. Causality thinking directly supports ability of Student in using their knowledge 

to deductively select and/or predict all possible effects in a phenomenon. While, analytical thinking 

supports Students in identifying how causes can result in a determined effect. Thus, it is proved that 

Causality and Analytical Thinking so support the PSA (ibid). 

 

3. Research Method 

Sample of this research was the Students of Physics Educational Program joining to class 

of Fundamental Physics I in one of University in Mataram of year 2015/2016. The sample 

consisted of 49 Students, 39 female and 10 male. For the need of validation of the research 

instruments, they were asked for fulfilling three sets of attitude scale about Preface-Task (PT) and 

Student Work Sheet (SWS), also about two Practice Books (PB) including Lecturer and Student 

Books. The results of the attitude scales are used as the base of perfecting the instruments. This 

research is a multi-years research (three years) which uses mixed method modified from Embedded 

Design (Creswell & Clark, 2007). We choose model of embedded experimental with two-phase 

approachment. This method consists of two main processes: (1) Quantitative accompanied by 

qualitative embedded in the quantitative process; and (2) Process of interpretation based on the 

results of the process (1). In the first year, this research aims to produce three main instruments, 

those are PT, SWS, and PB (Lecturer and Student Book). Next, in second year the three main 

instruments will be implemented and its results be used as the base of a learning model of 

“causalitic”. While, in the last years, will be arranged a physics textbook based on the Process of 

Causality and Analytical Thinking or Process of Causalitic Thinking (PCT) for lecturing of 

Fundamental Physics 1 (Figure 1). 

 

4. Result and Discussion 

The results of this research include all of the instruments of the Process of Causalitic Thinking 

(PCT). However, this paper will more emphasize to discuss the characteristic Preface Task (PT), 

Student Work Sheet (SWS), Practice Book (Lecturer and Student Book) as the main instruments 

for the PCT and to discuss a hypothetical strategy of its implementation so predicted can increase 

Students Problem Solving Ability (PSA) including the ability to understand, select, differentiate, 

determine, apply, and to identify. The number of those instruments respectively is eleven, 24, and 

two set and all of those lades Physics sub subject measurement, kinematics one and two 

dimensions, rotation movement, Newton’s law about movement, work and energy, linear 

momentum, gravity, thermodynamics, equilibrium of rigid body, and fluid which are joined in 

Fundamental Physics I lecturing. 
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4.1 Characteristic of Preface Task (PT) 

4.1.1.  Characteristic of Preface Task 

Preface task (PT) is designed to facilitate Students in having conceptions of the subject matter 

of Fundamental Physics I. Those concepts include the ten sub subjects above. Target of the PT is 

that Students developing their knowledge about the concepts expected useful for solving Physics 

phenomena in the class learning. There are eleven PT having been arranged in the first year of this 

research. In exception, the sub subject of movement of one and two dimension (has two PT), each 

of the PT lades one subject matter so total number of PT is eleven. Each Preface task (PT) consists 

of four to six problems and most of every problem has sub-problems. The problems in the PT are 

designed structurally so they guide the student in effort to understanding the related concept. It 

starts from the terminologies usually used in the concept, its understanding, up to its 

implementation in daily life.  

 
4.1.2. Implementation Strategy of PT 

Each Preface task (PT) is given to Student one or more days before developing Problem 

Solving Ability (PSA) through solving every problem on Student Work Sheet (SWS). The PT must 

be done by every Student and only university textbooks be permitted as its reference. The use of the 

book is aimed to avoid in using of Physics books being discuss its concept shallowly. Although 

they are recommended to do the problems cooperatively, every Student has to make its report 

individually. This strategy aims to assure that every Student experience the learning process so it 

has a possibility they have knowledge about the concept before join to class learning. 

 

4.2. Characteristic of Student Work Sheet (SWS) 
Rokhmat (2013) and Rokhmat et. al. (2015) state that the Student Work Sheet (SWS) is 

designed to facilitate the students in developing a Problem Solving Ability (PSA) through Process 

of Causalitic Thinking (PCT) when they solve Physics problems or phenomena, causalitic is 

abbreviation of causality and analytic. The process consists of predictions causes and 

determinations effects having possibility to happen. The causes and effects are placed into causality 

table so form one causal model, such as Simple Causal Model (SCM), Divergent Causal Model 

(DCM), Convergent Causal Model (CCM), Chain Causal Model (ChCM), or Composite Causal 

Model (CoCM). Whereas, the process of analytical thinking develop when Student identify how the 

conditions of causes so can result in each effect. 

The SWS consist of five main parts, those are instruction, sample of the five forms of 

causal table, Physics phenomena, blank of general causality table, and blank of cause identification 

for each effect. In general, there are two Physics phenomena in each SWS, which are arranged from 

the phenomenon with high level of assistance phases up to the low one. Phenomenon without any 

assistance phase is called as the standard formed phenomenon. 

Most Physics phenomenon in each Student Work Sheet (SWS) consists of two sorts, 

standard and scaffolding forms. The standard form have no assistance phase in the cause prediction, 

effect determination, and in the cause identification so that the student stands alone in the PCT. The 

scaffolding one is designed with assistance phases. The phases include writing one or some of all 

causes, effects, and/or cause identifications. While, the students must complement to write the other 

causes and/or effects in the causality table and write the other identifications. The amount of the 

causes, effects, and/or identifications already written in the SWS depends on in what level the 

assistance phases we want to design. 
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4.2.1. Physics Phenomenon in Scaffolding SWS  

Rokhmat (2013) and Rokhmat et. al. (2015) state that there are eight levels of assistance 

phases for the phenomenon in scaffolding SWS. The level is determined by how many the 

assistance phase is given. The SWS of scaffolding level-1 is named for it when one of the causes 

and effects or more (not all) is written in its causal table while the number of all effects is known 

yet. Scaffolding level-2 is the name of the SWS being similar to the level-1 but in this level one or 

Year I 

Figure 1 The Phases of Research with The Model Modified from Embedded Experimental 

Two-Phase (Creswell & Clark, 2007) 
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more identification is written. The scaffolding level-3 and 4 respectively similar to the level-1 and 

level-2 but in these levels the number of all possible effects be informed. 

The scaffolding level-5 is the name of the SWS when all of causes and/or effects is written in 

its causality table without any identification. While the scaffolding level-6 similar to the level-5 but 

one or more cause identification is written. The two last, scaffolding level-7 and level-8 

respectively similar to the level-3 and level-4 but these levels especially used only for the causal 

model of chain. 

 
4.2.2. Characteristic ofPhysics Phenomenon in SWS 

Phenomenon of Physics used in the SWS has special characteristic. One cause or more in the 

phenomenon is designed as a variable so it can have more than one possible value. Fixed value of 

each cause will result in one effect. Each different value of the variable cause produces special 

combination of the cause condition so that the number its combinations results in the same number 

of effects. Thus, the phenomenon of Physics used in these SWS possible to have several effects and 

its number of effects is the same as the number of the possible cause combination. 

 
4.2.3. The SWS Developed in This Research 

Total number of Student Work Sheet (SWS) has been developed in this first research is 24 

set. For the ten sub subject laded in Fundamental Physics I lecturing as mentioned in part of result 

and discussion of this paper, respectively is designed as many as one, four, two, five, and two for 

each of other six sub subjects. The SWS has one and three Physics phenomena (respectively in 

second and first SWS for Newton’s law about movement) while the 22 others each SWS has two 

Physics phenomena. In general, the phenomena have Composite Causal Model (CoCM) but one of 

them has Chain Causal Model (ChCM) such as the first SWS for Newton’s law about movement. 

 
4.2.4. Strategy of Implementation of PCT Student Work Sheet (SWS) 

Strategy of SWS implementation aims to increase the effectiveness of Physics learning in 

understanding concept and its implementation to quantification problems. The strategy is especially 

to make learning be shorter in time, use scaffolding phenomenon, lecturer has time to discuss, and 

student more ready to develop PCT. The strategy includes  (1) Ask for the students to do preface 

task for facilitating them to understanding the Physics concept in order they have an adequate 

knowledge before; (2) Increase activity in PCT, such as ask for student redo PCT in SWS as a 

homework; (3) Reduce the number of phenomena in each SWS from four items to be one, two, or 

three items; (4) Provide instruments of PCT in scaffolding pattern and combine the complex 

phenomenon Physics with the simple one; and (4) Division group of students heterogeneously so 

each group consists of the students of low, moderate, and high grade. 

 

4.3. Practice Books Based on PCT 
Practice book as part of learning instruments supporting the development of Problem Solving 

Ability (PSA) through Process of Causalitic Thinking (PCT). This consists of two, lecturer and 

Student books. Lecturer book is designed with aim to guide any lecturer in conducting Physics 

learning based on this PCT while Student book is used to guide Student to increase their PSA 

through PCT. Recently these books are designed for lecturing of Fundamental Physics I with ten 

sub subjects as mentioned in the part of result and discussion above. 

 

4.3.1. Lecturer Practice Book  
This book lades all Pre-service Task (PT) and Student Work Sheet (SWS) facilitating student 

in developing their Problem Solving Ability (PSA) through Process of Causalitic Thinking (PCT). 

It is designed especially for guiding lecturer as the user of this book in conducting a lecturing based 

on PCT. Moreover, it is complemented three main parts other, that is (1) standard and basic of 

competences, (2) discussion, and (3) information kinds of PSA having possibility to be developed 

when implement the instruments. Standard and basic competences be a guide so lecturer what 

competences should students have after finishing their lecturing. In addition, these competences 

also underlain lecturer when he develops evaluation instruments. Part of discussion is used to 

inform the user of this book about advanced explanation of concept and if it is possible this part 



 
Proceedings International Conference on Mathematics, Sciences and Education, University of Mataram 2015  
Lombok Island, Indonesia, November 4-5, 2015 

ISBN 9786021570425 PHY-97 
 

also present the concept graphically. Secondly, this part discusses what should we do to implement 

the concepts in a quantification problem. Finally, the last section, present some examples the PSA 

possible be developed related to the phenomena being in the SWS. 

 

4.3.2. Student Practice Book  
Student practice book is a collection of all Pre-service Task (PT) and Student Work Sheet (SWS) 

being used to abridging Student in their learning through PCT. The book remains completed by 

discussion to advanced concept and facilitate Student how implement the concept into 

quantification problem. Different from the first book, it has no information about what PSA 

possible be developed regarding implementation of the SWS. 

 

5. Conclusion 

It has developed a number of instruments of hypothetical Physics learning model based on process 

of causalitik (causality and analytic) thinking which predicted will increase problem solving ability 

of pre-service teacher. The instruments consisting of eleven Preface Tasks (PT), 24 Student Work 

Sheet (SWS), and practice books including lecturer and student practice books. All of PT and SWS 

lade sub subject of measurement, kinematics one and two dimensions, rotation movement, 

Newton’s law about movement, work and energy, linear momentum, gravity, thermodynamics, 

equilibrium of rigid body, and fluid which are joined in Fundamental Physics I lecturing.  
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