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This research departs from the search for empirical evidence of the 
interconnection between science and general science (particularly Chemistry). 
The facts show that until now the achievement of student learning in Basic 
Chemistry course is still relatively low. Later this research using model trait 
treatment interaction to improve learning outcomes. This research is run at 
State Islamic University Imam Bonjol Padang. The population of this study as 
many as 97 people although only complains 66 students included in this study. 
D i where pen elitian this involves only students who are following the 
teaching of Basic Chemical. Sampling technique is done by using random side 
simpel. Then the data collection through questionnaires and interviews. Data 
analysis techniques using Pearson correlatin. Results of the study found that: 
(1) Distribution of mean religiosity of students is high. (2) Chemical scholarly 
content Mastery of students increased, if the teaching methods are adapted to 
the prior knowledge possessed. (3) control of the content I LMU Chemistry 
students increased after getting learning model self-learning (self-learning) for 
students with high starting capabilities. (4) the capability of Chemistry student 
content increased when they learned with regular methods of teaching plus 
tutorials for students with lower initial ability. (3) There is a relationship 
between religiosity and mastery of scientific content Chemistry. Where the 
higher the student religiosity, the higher the c apaian learning (*) 
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1. INTRODUCTION 

The problem of education is due to a low k Quality of learning in which one of the problems is learning 
that has been developed, has not been able to appreciate and accommodate individual differences of students. In 
the implementation of the learning process, educators provide learning services are the same for all students, both 
students who have the ability of fast (faster learner), moderate / moderate or slow (slower learner).  

Students with different learning speeds have not yet got a learning service that suits their respective 
abilities. Slow students still fall behind the middle class. Students who are fast have not received optimal service 
in learning. The learning process that took place tends not to encourage students to advance and develop in 
accordance with their respective abilities.  

Evidence of poor quality of learning in Department of Tadris of Sciences of Nature (TIPA) - Physics, 
Faculty of Tarbiyah and Teaching (FTK) IAIN Imam Bonjol Padang obtained through data Table 1 below. Basic 
Chemistry Course I still many students who scored less than 60 (with a category C). The data has been described 
of academic performance of students in the Table 1.  

The data in Table 1 illustrates the achievement of learning in Basic Chemistry Subject I is still relatively 
low then, it is necessary to study how to improve the quality of learning that is run. By identifying the problems 
encountered in the teaching and learning process in college are: materials that are difficult to digest by the students, 
the differences in the initial ability of each student, monotonous learning strategies, learning models that have not 
accommodated differences in student skills and so forth. 
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To bridge the above issues, the researcher considers it necessary to use the Trait Treatment Interaction 
(TTI) learning model, where the learning model is concerned with individual differences owned by students. So 
that students will be treated according to their potential or ability.  

Table 1. The Achievement of Learning in Basic Chemistry Subject I 
 

 
The use of Trait Treatment Interaction (TTI) learning model as an effective learning model is used for 

students who have different characteristics in order to optimize learning achievement (Berliner & Cahen,1973 and 
Abbott & Abbott, 1977). Cronbach and Snow (1977) stated that the Aptitude-Treatment Interaction or Trait 
Treatment Interaction (TTI) model is assumed to optimize student learning outcomes, if the learning model is in 
accordance with the students' initial ability. Cronbach and Snow stated that, "As a theoretical framework, aptitude 
treatment interaction (ATI) or Trait Treatment Interaction (TTI) suggests that optimal learning results when the 
instruction is exactly matched to the traits of the learner".  

The above conditions coupled with the fact that the process of learning chemistry that is run not to 
mention the individual differences owned by students who actually have different competencies from one to 
another. Students who are classified as high ability in learning chemistry and on the other hand there are also 
students who have ability classified as moderate or average and students who have ability classified as low.  

Yeh & Lin (2015) conducted a study that aims to see the interaction between differences in the treatment 
of learning and the ability of students to increase learning outcomes optimally. The Yeh & Lin (2015) study was 
conducted within 17 weeks. The result of the research shows how the influence of the learning treatment to the 
student’s creativity where the media used is the media electronics, while the sample is 31 undergraduate students 
with the average age of 19 years.  
The phenomenon described above, both concerning the low quality of academic achievement and achievement of 
student learning in Basic Chemistry course I, as well as learning services that have not appreciated and 
accommodate individual student differences. It encourages the need to do research to get a model in learning that 
is really effective for students who have different initial capabilities, in order to optimize the achievement of 
learning.  

Based on the background of the problem obtained identification problem as follows:  
1. Government-made programs in Higher Education have not been focused on education issues in universities, 

mainly related to the learning process, where the lecturers have not considered any individual student 
differences.  

2. The curriculum changes that are expected to improve the learning achievement have not been implemented 
optimally in accordance with the curriculum change message.  

3. Existence of credit system that enables student to be able to develop student to be able to develop its potency 
has not been done optimally. And the credit system has not been able to accommodate students with fast and 
low-ability students.  

4. Still found learning-oriented educators (Teacher Centered) in colleges and lecturers are less creative and 
innovative in following the development of science, especially in applying variations of learning models.  

5. Lectures are generally still classical and have not distinguished the characteristics of students.  
6. Most students are less motivated in lectures because students find it difficult to understand chemicals that 

contain theories and concepts they find difficult and abstract.  
7. Lectures have not distinguished students with fast and low ability. Speedy students are always eager to follow 

lectures while low-ability students quickly get bored because it is difficult to receive lecture materials.  
8. Especially for students who follow basic chemistry lecture I in the department of Tadris IPA Physics FTK IAIN 

IB Padang is dominated by the value of C and D in the last 2 years (2013-2015).  
 
 
 
 

Semester & Academic Year Academic Score of Students  
 Jurusan TIPA-Fisika 

Amount of 
Students   

A B C D E Jumlah 
Odd Semester 2013/2014 Class A 5 13 14 7 - 39 
Odd Semester 2013/2014 Class B 0 5 12 15 2 34 
Odd Semester 2014/2015 Class A 3 10 13 5 - 31 
Odd Semester 2014/2015 Class B 1 6 10 15 1 33 
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2. Method  
 

This study uses a quantitative approach, explorative emphasize on causal (causal). Means that research 
is being done more to study "how it is" than "what it is", in the form of study of Learning Trait Treatment 
Interaction Model in Chemical Learning to improve student learning achievement by controlling students' early 
ability carefully and systematically with probabilistic theory.  

The research design is the plan and structure of the research arranged in such a way that the researcher 
get answers or research questions. Based on the description will be discussed: Trait Treatment Interaction learning 
model in chemistry learning, variables used and controlled implementation steps.  

The study population was used to describe the aggregate of individuals to be targeted for generalization 
and from which samples were taken, and if the samples taken were the same as the population containing the 
required information referred to the target population as recommended (Kerlinger, 2006). The target population 
in this study were all students in the Department of Tadris of Natural Sciences - Physics (TIPA-Physics) Faculty 
of Tarbiyah and IAIN Imam Bonjol Padang. Affordable populations are students who are studying in Semester I 
in Tadris Department of Natural Sciences - Physics (TIPA-Physics) Faculty of Tarbiyah and IAIN Teacher Imam 
Bonjol Padang, who is taking the first randomly selected Chemistry I course that is 97 people. The use of 
affordable populations is intended to overcome the limitations of controlling research variables. With affordable 
population taking, there are limitations or weaknesses of research, research results cannot be generalized to all 
PTKI (Islamic Religious Higher Education) or Higher Education (PTU) within the province of West Sumatra.  

The categorization of mastering scientific content (chemistry especially Basic Chemistry) from students 
in class A in the Department of Natural Sciences Tadris (T-IPA) is described in Table 2. 

 
Table 2:  Population  

No Classes Amount of Students  
1 Class A 32 Orang 
2 Class B 31 Orang 
3 Class C 34 Orang 

Jumlah  97 Orang  

 
3. Result and Discussion 
 

Categorizing of capability in natural science (Basic Chemistry) of the class A students can be describe 
in the Table 3. 

 
Table 3: Categorization of Early Student Ability in Class A 

Category  Range Amount  Percentage 
Tinggi                  59-78 27 84,38 
Rendah                 40- 58 5 15,62 
Total  32 100,00 

Source: Research Data 
 
Based on table 3 above, it can be seen that the scientific competence (mastery of chemistry, especially 

Chemistry of Basic) students of Tadris of Natural Sciences (T-IPA) Faculty of Tarbiyah and Teacher of Imam 
Bonjol State Islamic Institute is high. Where the high category range is between: 59-78, as many as 27 people or 
equivalent to 84.38%. While the low category between 40-58, as many as 5 people or equivalent to 15.62%. This 
means that the students in class A has a mastery of the science of Basic Chemistry is very good. Thus the 
achievement of student learning in class A is high or satisfactory.  

The categorization of the religiosity aspect of students in class A in the Tadris Sciences Natural Sciences 
(T-IPA) is described in Table 4.  
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Table 4: Categorization Aspects of Religiosity Class A  
Category Range Amount  Percentage 
High 95 - 114 31 96,88 
Low 76 – 94 1 3,12 
Total  32 100,00 

Source: Research Data 
 

Based on table 4 above, it can be seen that the religiosity aspect of students of Tadris Science Department 
(T-IPA) of Faculty of Tarbiyah and Teacher of State Islamic Institute of Imam Bonjol is high. Where the high 
category range is between: 95-114, 31 people or equivalent to 96.88%. While the low category range between 76-
94, as much as 1 person or equivalent to 3.12%. This means that students in class A have excellent religious 
behavior. So they tend to follow the command of religion, in accordance with the teachings of Islam which he 
believes as a Muslim.  

While the categorization of the mastery of chemical science (especially Basic Chemistry) students in 
class C at the Department of Natural Sciences Tadris (T-IPA) is described in Table 5.  

 
Table 5: Categorization Aspects of Religiosity Class C  

Category Range Amount Percentage 
High 50-68 12 35.29 
Low 31-49 22 64.71 
Total  34 100,00 

Source: Research Data 
 
Based on Table 5 above, we can see that the mastery of chemical science (especially Chemistry) of Tadris 

Natural Sciences (T-IPA) students of Tarbiyah Faculty and Teachers College of Imam Bonjol State Islamic 
Institute is high. Where the high category range is between: 50-68, as many as 12 people or equivalent to 35.29%. 
While the low category between 31-49, as many as 22 people or equivalent to 64.71%. This means that the students 
in class C have the mastery of science (especially Basic Chemistry) low. They tend to have less Basic Chemical 
learning.  

Then based on the categorization of the religiosity aspects of students in class C at the Department of 
Tadris of Natural Sciences (T-IPA), Faculty of Tarbiyah and Teacher of Imam Bonjol State Institute of Islamic 
Studies is described in Table 6 below:  

 
Table 6: Categorization Aspects of Religiosity Class C  

Category Range Amount Percentage 
High 75 - 90 8 23,53 
Low 59 -74 26 76,47 
Total  34 100,00 

Source: Research Data 
 

Based on Table 6 above, it can be seen that the religiosity aspect of the students of the Tadris of Natural 
Sciences (T-IPA) School of Tarbiyah and the Teachers of State Islamic Institute of Imam Bonjol is high. Where 
the high category range is between: 75-90, as many as 8 people or equivalent to 23.53%. While the low category 
between 59-74, as many as 26 people or equivalent to 76.47%. This means that students in class C have a low 
level of chemistry (especially Basic Chemistry). They tend to less run religious orders, in accordance with the 
teachings of Islam which he believes as a Muslim  

More specifically, this research seeks to see the relationship between the mastery of scientific content 
(Chemistry of Basic) with the application of religious values using the statistical method pearson correlation 
(product moment), this is illustrated in the explanation in the figure 1.  
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Figure 1. Research Flow 

 
Pearson correlation is one of the correlation measures used to measure the strength and direction of the 

linear relationship of the two variabels. Two variables are said to be correlated if the change of one variable is 
accompanied by another variable change, either in the same direction or the opposite direction. It should be 
remembered that the value of the correlation coefficient is small (not significant) does not mean the two variables 
are not interconnected. It may be that two variables have a strong relationship correlation but the correlation 
coefficient value is near zero, for example in the case of non-linear relationship. Thus, the correlation coefficient 
measures only the strength of the linear relationship and not on the nonlinear relationship. It should also be 
remembered that a strong linear relationship between variables does not necessarily mean causality, cause and 
effect.  

To interpret the strength of the relationship between two variables is done by looking at the correlation 
coefficient of calculation result using the following criteria: (1) If the correlation coefficient number is 0, then the 
two variables have no relationship, (2) If the correlation coefficient number is close to 1, (3) If the correlation 
coefficient number is close to 0, then the two variables are weaker, (4) If the correlation coefficient number is 
equal to 1, then the two variables have a perfectly positive linear relationship, (5) If the coefficient number 
Correlation equals -1, then both variables have a perfectly negative linear relationship.  

Furthermore, to see the closeness of the relationship between each variable (initial ability, namely: 
scientific knowledge or chemistry content, especially Basic Chemistry and student religiosity) according to 
Sugiyono (2007) guidelines to provide interpretation of correlation coefficient as follows:  
0.00 - 0.199 = very low  
0.20 - 0.399 = low  
0.40 - 0.599 = medium  
0.60 - 0.799 = strong  
0.80 - 1,000 = very strong  

Then, bagan flow for testing the correlation illustrated in the Table 7. 
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Table 7. Correlation between Relgiousity and Capability in Chemical Science 
 

Correlations 
 Religiousity Capability in Chemistry Science  

Religiousity  Pearson Correlation 1 .803 
Sig. (1-tailed)  .021 
N 66 66 

Capability in Chemistry 
Science 

Pearson Correlation .803 1 
Sig. (1-tailed) .021  

N 66 66 
 
The following formula used to calculate Simple Correlation Coefficient is described as follows: (This 

formula is also called Pearson Product Moment)  
 

r = nΣ xy - (Σ x) (Σ y)  
. √ {nΣ x² - (Σ x) ²} {nΣ y2 - (Σ y) 2}  
Where:  
N = Number of X and Y Data Pairs  
Σ x = Total Number of variable X  
Σ y = Total Number of Variable Y  
Σ x2 = Square of the total amount of variable X  
Σ y2 = Square of the total amount of variable Y  
Σ xy = Result Multiplication of Total Number of variable X and variable Y  
 

Based on the results of correlation test (Pearson Correlation or Product Moment) between mastering 
chemical scientific content with the application of religiosity values, obtained r = 0, 803. While r table = 0.232. 
Then If r arithmetic> r table, then Ho is rejected. If r arithmetic <r table, then Ho is accepted. Given the results of 
this correlation analysis found r count> r table, then Ho is rejected. This means there is a relationship between 
mastering the content of science and religiosity of students Tadris Scientific Sciences (T-IPA) Faculty of Tarbiyah 
and Teacher of State Islamic Institute Imam Bonjol Padang. 

Further correlation is positive with a very close relationship category. This means that the higher the 
mastery of scholarly content (Basic Chemistry) students Tadris Scientific Sciences (T-IPA) Faculty of Tarbiyah 
and Teachers of State Islamic Institute Imam Bonjol Padang hence, the higher the behavior diverse (religious / 
increasing tawadhu) among students Tadris Department of Sciences Natural Science (T-IPA) Faculty of Tarbiyah 
and Teacher of State Islamic Institute Imam Bonjol Padang.  

Conversely, if the lower level of scientific mastery (Basic Chemistry) among students Tadris Science 
Department (T-IPA) Faculty of Tarbiyah and Teachers of State Islamic Institute Imam Bonjol Padang then, the 
lower the religious behavior (less religious) Student of Tadris Department of Natural Sciences (T-IPA) Faculty of 
Tarbiyah and Teacher of State Islamic Institute Imam Bonjol Padang.  

Then with p-value = 0,021. Then p-value = 0.021 smaller than α = 0.05, H0 is rejected. This means that 
the relationship between each variable (scientific content, especially Basic Chemistry and religiosity) is 
significant. By ian demik can be concluded that there is a significant positive relationship between the mastery of 
science and religiosity Tadris students of Department of Natural Sciences (T-IPA) Faculty of MT and Teaching 
Institute for Islamic Studies Imam Bonjol Padang.  

The development of lecturing tools is supported in lecturing and assessment process. The lecture tools 
used must be valid so it is worthy to be used in the lecture process. In this study validation is emphasized on 
content validation, constructs and languages. So that the lecture device used has been in accordance with the 
criteria that should be and the composition of the device made is in accordance and meet the requirements of the 
preparation of learning tools. The validity of Basic Chemistry lecture I with materials Atomic Structure, Periodic 
System and the Association of Chemistry department with TTI integrated religiosity equipped with validated by 
the categorized validator very good.  

Based on the results of validation of Basic Chemistry lecture I on Atomic Structure material, Periodic 
System and Chemical Association using Trait Treatment Interaction (TTI) integrated religiosity it can be seen that 
the developed tools obtained validation of handouts are very valid categories, MFIs are categorized very well and 
Values are also categorized very valid. According Sugiyono (2008), an instrument is said to be valid if the 
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instrument can be used to measure what should be measured. Validity conducted in this study emphasizes the 
validity of the content and validity of the construct. The validity of the content is valid by the validator because 
the developed lecture device is in accordance with the material that should be presented. A product or program is 
said to be valid if it reflects the soul of knowledge, this is called validity, while the components of the product 
must be consistent with each other (construct validity). The above validation results indicate that the lecture device 
produced can be tested for quality and validated by the validator.  
 
 
Conclusion 
 

Based on the analysis and conclusions of research, that there is an increase in student learning outcomes, 
which further improved student learning outcomes with Self-Learning, if they belong to a group of students with 
high prior knowledge or fast (faster learner). While in the group of students with low or slow initial skills (slower 
learner) then, learning that can improve their learning achievement is ordinary learning + additional learning 
(Regular Teaching + Tutorial). Based on the results of this study, several implications are formulated with 
emphasis on the following. 

As for efforts to improve learning achievement through self-learning and regular learning plus additional 
lessons (Regular Teaching + Tutorial) then, along with the enactment of Indonesian National Qualification 
Curriculum (KKNI) Curriculum at level 6 (S-1) Chemistry, Aspects of students' work skills need; Capable of 
generating the right conclusions based on the results of identification, analysis, isolation, transformation and 
synthesis of chemicals that have been done, able to solve the problem of Science of Technology (IPEKS) in 
common chemical field and in simple scope such as identification, analysis, isolation, transformation, and The 
synthesis of micro molecules through the application of knowledge of the structure, properties, molecular changes 
in both energy and kinetics, methods of analysis and synthesis in specific chemical fields, as well as the application 
of relevant technology, capable of analyzing various alternative solutions in the areas of identification, analysis, 
isolation, transformation, Synthesizing available chemicals and presenting analytical conclusions for appropriate 
decision making, able to use software for analysis and synthesis in general or more specific chemical fields 
(organic, biochemical, analytical, physical, chemical or inorganic). So that the lecturers need to give instruction 
in accordance with the initial ability owned by each student. Teaching by self-study by giving students the freedom 
to discuss materials to solve problems related to teaching materials (atomic structures, periodic systems and 
chemical bonds) will stimulate them to find out based on existing learning resources (books, journals and articles 
Scientific from internet). The role of lecturers more motivate them to construct or build their own knowledge 
based on knowledge sharing activities that they run. Thus the students do not feel bored or saturated because of 
learning materials that they have mastered repeatedly.  

In a class with low or slow slower learner skills, regular learning + additional learning (Regular Teaching 
+ Tutorial)) is a learning that can improve their learning outcomes. Where students feel helped by the delivery of 
taught material. Then if there are still less master then, they can follow additional learning (tutorial) involving 
other students who have mastered the material to help. The teaching materials are delivered, mainly related with 
the atomic structure, periodic system and chemical bonds. Thus regular learning + additional learning (Regular 
Teaching + Tutorial)) will help students to achieve improved learning outcomes, comparable if they have to join 
students with faster skills (faster learner). Given that they often find it difficult or difficult to follow the lesson, 
because the teaching materials conveyed by the educators according to them are too fast or difficult to understand. 
Here the lecturer is expected to be a personal figure who is able to categorize the initial ability of his students 
appropriately, students with high initial ability or faster (faster learner) need to get learning with Self Learning 
(Self Learning). While students with low or slow initial skills (slower learner) need to get regular learning + 
additional learning (Regular Teaching + Tutorial). For the development of regular learning + additional learning 
(Regular Teaching + Tutorial), which can improve student learning achievement, program development needs to 
be well planned by paying attention to aspects of feedback, assessment, monitoring or monitoring progress and 
guidance provided. Learning materials need to be chosen which are representative for affirmation and 
concretization. Initial capability is a prerequisite that needs to be considered in determining the model of learning 
that will be applied and exploring the ability or potential and development of students.  

However models Trait Treatment interaction run the Department Tadris Natural Sciences - Physics at 
IAIN Imam Bonjol Padang can only be applied to Pergurruan Tinggi Ilmu All Islaman (PTKI) that has a purpose 
and a characteristic similar to what is applied to Department of Tadris Science Natural Science-Physics (T-IPA / 
Physics) that existed at the State Institute of Islamic Studies Imam Bonjol Padang. That is not true for all 
Department of Physics Education in Public Higher Education or Tadris Natural Sciences - Physics are developed 
by the State Islamic University, State Islamic Institute, and State Islamic High School in Indonesia.  
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