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ABSTRACT
The purpose of this research is to analyze the students' needs on the teaching materials used by them. This research method is descriptive. There were 61 students from two Senior High Schools in Surakarta. The data were collected using questionnaire and interview. The results showed that 91% of students needed alternative teaching materials to replace students for easier understanding of atomic structure material and periodic table of elements, and 85% of students stated that it is necessary to develop a teaching material in the form of chemical module based on search, solve, create, and share in material atomic structure and the periodic table of elements to improve the generic skills of science.
Keywords: chemistry module; problem solving; science generic skill; SSCS model

INTRODUCTION

Curriculum is of course a cultural product, and liable to shift in response to social trends and fashions (Taber, 2016). One of the Government of Indonesia's efforts to advance education is by issuing the Curriculum 2013. Curriculum 2013 is a student-centred learning with trained 3 aspects of knowledge, attitude, and skills. Curriculum 2013 is a learning aimed at students (centralized students) and for the human needs of Indonesia to have the soul of life as a person and citizens ngara who believe, productive, creative, innovative and affective and able to contribute to the life of society, nation, state and civilization world (Kemendikbud, 2014).
The 2013 curriculum applies to all subjects in school, including chemistry subjects. Tim Pengembang Ilmu Pendidikan FIP UPI ( 2007) defines chemistry as a branch of natural science (science), with regard to studies of the structure and composition of matter, changes that can be experienced by the material, and other phenomena which accompanies material changes. The content of chemistry in the form of concepts, laws, theories, is basically the product of a series of processes using a scientific attitude. These three aspects of chemistry are equally important since there will be no chemical knowledge without a process involving the thinking and scientific attitude of chemists.
The content of chemistry and curriculum 2013 has the same targets that must be possessed by students, namely aspects of knowledge, attitude aspects, and skills aspects. Not only the aspect of knowledge and attitude aspects, but the skill aspect needs to be trained to the students so that students can solve the problems in their life. The facts show that teachers have not trained students' skills in learning activities. The results of observations conducted at two high schools in Surakarta show that teachers still use the method of discussion, frequently asked questions, even using the lecture method. Although teachers have developed a module and their own teaching materials, the results of the analysis also show that teacher modules and teaching materials do not increasing students' skills. Teaching methods and teaching materials that can’t increasing students 'skills affect students' learning outcomes.
Another fact revealed by Syarifuddin (2017) that science subjects are very difficult to understand, many of the formulas in the process so that students are less interested in the lesson. Ardiansah (2016) stated that chemistry is one of the lessons and has some important material that can lead to misconceptions through various analogies to make the material intelligible. Carr (1984) in Taber (2001)has argued that many problems that learners have in chemistry, where there are several models of acids, or oxidation, or of atomic structure, being presented to students there is clearly the scope for much confusion. This is particularly so when most learners have a very limited notion of the role of models in science. Zoller (1990: 1063) in Taber (2001) refers to the that many abstract, non-intuitive concepts which are not based on, and/or derived from, and/or interrelated logically with one another, at least not in a simple and straightforward sense.
These student difficulties are also evident from the results of the National Examination analysis at both Upper Secondary Schools in Surakarta during the last 3 years shown in Table 1.

Table 1. Percentage of National Exam on the material of atomic structure and periodic table of elements in two school in Surakarta
	Indicators of Subject
	Academic Year
	Sch
	Cit/Reg
	Prov
	Nat

	1. Determine the element notation and its relation to atomic structure, electron configuration, chemical bond type, molecular formula, molecular form, and the nature of the compound it produces, and the location of elements in the periodic table.
	2013/2014
	55,73
	63,30
	60,09
	65,09

	
	
	54,00
	63,30
	60,09
	65,09

	1. Determine the element notation and its relation to atomic structure, electron configuration, chemical bond type, molecular formula, molecular form, and the nature of the compound it produces, and the location of elements in the periodic table.
	2014/2015
	57,93
	62,74
	50,59
	59,60

	2. 
	
	36,96
	62,74
	50,59
	59,60

	1. [bookmark: _GoBack]Given an elemental notation from 2 different classes, learners can choose the most appropriate statement about the different properties of the two elements appropriately.
	2015/2016
	55,90
	51,60
	53,54
	43,89

	2. 
	
	41,11
	51,60
	53,54
	43,89

	3. Given a picture of the periodic system of elements with elemental notation, learners can determine the exact configuration of electrons, atomic numbers, and atomic numbers.
	
	68,94
	74,43
	72,37
	67,94

	4. 
	
	54,74
	74,43
	72,37
	67,94

	
	
	
	
	
	

	5. Given the following elemental notation of the atomic number, learners can define the graphic that indicates the specified nature of the specificity correctly.
	
	73,29
	71,91
	63,94
	58,77

	6. 
	
	50,53
	71,91
	63,94
	58,77



Description
Sch		: School
Cit/Reg		: City / Regency
Prov		: Province
Nat		: National

The results of the National Examination analysis show that at two senior high schools in Surakarta have not been able to achieve the average value at the level of city/regency, province, and national. Based on the questionnaire about the need of chemistry learning that has been done in two senior High School in Surakarta City, the number of students who find it difficult to study chemistry is equal to 73% of 61 students. Students who stated that the material of the atomic structure and the periodic table of elements including the difficult material is 63%. The atomic structure and the periodic table of elements are very useful in studying more complex chemical concepts. The results of interviews conducted by teachers and students in both schools state that students are still difficult because the material is abstract so that students tend to memorize.
Ngalimun, Fauzi, & Salabi (2015) states that the problem is defined as an issue that is not routine, not known how to solve it. Precisely problem-solving is finding or finding a way to completion (finding patterns, rules or algorithms). The syntax or steps are (a) teacher provide problems with the criteria, (b) student make a group or individually to identify the patterns or rules presented by teacher, (c) students identification, exploration, investigate, guess, and (d) find solutions.
Erinosho and Ogunkola in Ademola (2015) stated that problem-solving technique is a very good way of stimulating intellectual curiosity, which will eventually lead to the acquisition of new knowledge. The technique involves identifying and choosing mathematical problems within the learners’ experiences, placing these problems before the students and guiding them towards their solutions. The techniques allow students to learn from their successes and failures and this culminate into real comprehension of facts since it permits the students to participate in their learning. This implies that the technique s encourage students to think for themselves.
Chun-yen Chang & Barufaldi (1999) states that the ultimate success of problem solving based learning model resulting from the emphasis on instruction in problem-solving strategies, including logical thinking skills and the skills of other processes. Students have a treatment of opportunity to observe, hypothesize, record, predict, think, analyze and create conclusions. One of the models in the problem-solving approach is being developed specifically for science instruction is Search, Solve, Create, and Share (SSCS) (Pizzini in Pizzini, Shepardson, & Abell, 1988). This model teaches a problem-solving process and gives students ample opportunity to practice and refine their problem-solving skills. The model enables the problem solver to cycle through the various steps required to solve the problems (See Figure 1). 
Note that often the problems or methodologies used to solve them do not lend themselves to following the steps in order (Pizzini et al., 1988). At the search stage students do a search and investigate the topic they are studying, through this stage students will get questions related to the material. Next, in the solve stage students can create an inquiry plan to find answers to the questions students ask. After performing the inquiry plan, the students continue the create phase. At this stage, students create their findings, which can be data interpretation, data analysis, or a conclusion. The last stages are the sharing stage, the students share and communicate the findings to other fellow students and teachers to obtain feedback.


Figure1. The problem-solving cycle

Ünlü (2017) states that solving a simpler analogous problem strategy is to change the given problem into one that may be easier to solve and  Utami (2011) also states that the use of SSCS model in classroom learning can provide assistance to teachers to develop students' creativity and improve student's keenness in problem-oriented learning. Research’s Rahmawati, Junaedi, & Kurniasih (2013) states that students' mathematical problem-solving abilities with the application of SSCS-assisted learning model of problem cards reach the completeness criteria. Search, Solve, Create, and Share (SSCS) model is a model that can train students' skills, especially science generic skills of students.
 Generic skills are the skills which needed to face the future. In this study, the generic skills that discussed are the generic skills on the science field, called generic science skills (Khabibah, Masykuri, & Maridu, 2017). Science generic skills are an intellectual skill that results in a complex mixture of interactions between science and skill knowledge (Tawil & Liliasari, 2014). Stasz also mentioned that science generic capability is a result of a combination of intellectual abilities and the complex interaction of knowledge and skills (Rosnita, 2016). The science generic skill indicator according to Brotosiswoyo (2000) in Tawil & Liliasari (2014) is shown in Table 1.

Table 1. Science Generic Skills Indicators According to Brotosiswoyo(2000)
	Science Generic Skill
	Indicators

	Direct observation
	· Use as many senses as possible in observing natural experiments/phenomena
· Gathering the facts of the experiment or the natural phenomenon
· Search for differences and similarities

	Indirect observation
	· Using a measuring instrument as a sensing device in observing experiments or natural phenomena
· Collect facts from experimental results of physics or natural phenomena
· Looking for differences and similarities

	Awareness of the scale
	Recognizing natural objects and high sensitivity to numerical scales as microscopic or macroscopic scales

	Symbolic language
	· Understand symbols, symbols, and terms
· Understand the quantitative meaning of units and magnitudes of equations
· Using mathematical rules to solve problems or phenomena of natural phenomena
· Read a diagram, table, and mathematical mark

	Logical frame
	Looking for a logical relationship between two rules

	Logical consistency
	· Understand the rules
· Rule-based arguments
· Describe the problem based on the rules
· Drawing the conclusions of a phenomenon based on rules or preceding laws

	Cause and effect law
	· Express the relationship between two or more variables in a certain natural phenomenon
· Estimating the cause of natural phenomena
· Revealing phenomena or problems in the form of sketches of images or graphs
· Expressing phenomena in formulas
· Applying alternative problem solving

	Mathematical modeler
	· Express the relationship between two or more variables in a certain natural phenomenon
· Estimating the cause of natural phenomena
· Revealing phenomena or problems in the form of sketches of images or graphs
· Expressing phenomena in formulas
· Applying alternative problem solving

	Building concepts
	Added a new concept
· Describing or abstracting abstract concepts or events into real-life everyday life
· Create visual animations of abstract microscopic events

	Abstraction (Sudarmin, 2007)
	· 



Leung, Leung, & Zuo (2014) states that the mathematics curriculum of the new three-year senior secondary (NSS) curriculum in Hong Kong aims to develop the proficiency of students or learners to think critically and creatively, to inquire and reason mathematically, and to use mathematics to formulate and solve problems in mathematical contexts as well as in daily life. Nine generic skills are expected to be developed through the acquisition of mathematical knowledge and concepts. Generic skills are also conceptualized as skills that help them understand their strengths and weaknesses and to help them learn on their own (Chan, 2010). This shows that science generic skills are very important to be training to students. 
In addition to learning models, teaching materials also have a role in the ongoing learning process. Teaching materials are tools and media that provide opportunities for students to gain learning experience. With the teaching materials available, the learner will produce experiences related to the facts in life, the life models, and the symbols that exist in life(Sriasih in Nurjaya, 2012). Nurjaya (2012) also states that the teaching materials are arranged in the form of modules usually provide more opportunities to students to achieve these expectations. Research Lie & Osman (2012) indicating that students who were given the module had a high posttest score compared to students who did not use the module in the lesson. Research Khabibah, Masykuri, & Maridu (2017) also indicating that using module based on discovery learning in the learning process is effective to increase science generic skills. 
The purpose of this article was to answer the following research question : (a) Do students find it difficult to understand the materials they are currently using? (b) Do students need instructional materials in the form of modules to trace the science generic skills to the material of the atomic structure and the periodic table of elements?

METHODS

Research Type
Research type is a descriptive survey of student’s need analysis. The sampling technique and sample is a purposive sampling technique was used to select these participants. The participants of this study consisted of 61 students from two senior high schools in Surakarta, Indonesia. Data analysis techniques with the percentage calculation by the following formula (Ali & Asrori, 2014).

Description :
P = Percentage score (%)
n = Number of scores obtained
N = Maximum score

Instrument
The instruments used in this research are questionnaires sheets and interview sheets filled out by students. The data obtained is described. The interview grid consists of 9 open-ended questions. Interview aims to find out information about the process of learning activities and problems that exist in learning.
Questionnaires consisting of 13 questions, namely:
Question 1: Are you enthusiastic about following the chemistry lessons?
Question 2: Do you think chemistry is a difficult subject to learn?
Question 3: Have you ever been invited by Mr. / Ms teacher for a practicum on chemistry learning?
Question 4: Does the availability of laboratories and libraries help you in understanding the chemistry concepts taught by teachers?
Question 5: Do you have a textbook or other handbook to study the chemical concepts?
Question 6: Do you have difficulty in learning the chemical concepts using the book? (Suppose because of the completeness of the material, its format, the explanation technique, etc.)
Question 7: Have your teacher/teacher been using special teaching materials to teach chemistry concepts? (Suppose module, student worksheet, video, visuals, etc.)
Question 8: In your opinion, the material of the atomic structure and the periodic system of elements including the elusive matter?
Question 9: 
(a) Have you ever been given instructional materials in the form of modules to study the atomic structure and material of the periodic elements system?
(b) If yes, is it with your module that it is easy to understand the material of the atomic structure and the periodic system of elements?
Question 10: Do you have difficulty understanding the material of the periodic elements system through teaching materials and methods applied by the teacher?
Question 11: Was your Chemistry study ever taught by Search, Solve, Create and Share (SSCS) learning model?
Question 12: Do you need alternative teaching materials to help you more easily in understanding the material of the periodic system of elements and the periodic table of elements?
Question 13: Do you agree if you need to develop a teaching material in the form of chemical modules based Search, Solve, Create and Share (SSCS) that is useful to make it easier to understand the material of the atomic structure and the periodic table of elements?

RESULT AND DISCUSSION

Result
The results of the questionnaire analysis are reinforced with the results of interviews to the students. Table 2 shows the percentage of students' answers to the questionnaires sheet. 

Table 2. Result of questionnaires
	Number of questionnaires
	Percentage of Answer Options (%)

	
	Yes
	No

	1
	95
	5

	2
	73
	27

	3
	100
	0

	4
	73
	27

	5
	65
	35

	6
	67
	33

	7
	96
	4

	8
	63
	37

	9 a
	98
	2

	9 b
	70
	30

	10
	63
	37

	11
	5
	95

	12
	91
	9

	13
	85
	15



The analysis of teaching materials and modules developed by the teacher on the material of atomic structure and the periodic table of elements on the science generic skil indicators shown in table 3.

Table 3. Results of the analysis of teaching materials and modules for indicators of science generic skills
	Number
	Learning Indicators
	Science generic skill indicator fulfilled (%)

	
	
	Teaching materials
	Module

	1
	Explain the atomic constituent particles.
	33.3
	50.0

	2
	Determine the atomic number and mass number.
	66.6
	66.6

	3
	Determines the isotope, isobar, and isoton of an element.
	66.6
	66.6

	4
	Explains the development of Bohr's atomic theory.
	50.0
	50.0

	5
	Explains the theory of quantum mechanics.
	33.3
	50.0

	6
	Determines the quantum number and the orbital shape.
	16.6
	50.0

	7
	Determine how to write electron configurations in atoms, electron configuration of positive ions and negative ions, and configurations of excited electrons.
	50.0
	50.0

	8
	Describes the historical development of the periodic table of elements.
	50.0
	50.0

	9
	Specifies the location of an element in the periodic table and its properties based on the electron configuration.
	33.3
	33.3

	10
	Describe the resemblance of the nature of the elements in its class and its periodicity.
	33.3
	50.0



Discussion
As many as 95% of students feel enthusiastic about following the chemistry lesson because chemistry is a lesson that is quite difficult so it must focus on following it. 73% of students stated that chemistry lessons are difficult because many materials contain formulas and are also abstract. Some studies indicate that students have misconceptions and learning difficulties concerning atomic structure, chemical bonding and matter (Cros et al., 1986; Cros et al., 1988; Taber, 1994; Tan & Treagust, 1999; Harrison & Treagust, 2000; Nakiboglu, 2003). Taber (2001) in Nakiboglu (2003) suggested that having learned to think about atomic structure in terms of electron shells may impede learning about orbitals, and that learning the details of shapes and designations of atomic orbitals then acts as an impediment to thinking about molecular structure in terms of molecular orbitals. He also said that students confused molecular orbitals with atomic orbitals.
All of the students stated that they were invited by the teacher to do practicum on chemistry learning. 73% of students stated that the availability of laboratories and libraries helped them in understanding the chemical concepts taught by teachers. 65% of students said they already have textbooks or other handbooks to learn about chemical concepts, such as student worksheets and textbooks available on the book store. As 67% of students stated that they had difficulty studying the chemical concept of using the book because of its elusive comprehensiveness and explanatory techniques. 96% of students stated that teachers have used special teaching materials in learning chemistry concepts such as student worksheets and the use of power points.
63% of students stated that the atomic structure and the periodic table of elements include the elusive material because the material is abstract and many concepts must be understood. Johnstone (1982) in Chittleborough & Treagust (2007) distinguished three levels of chemical representation of matter. The macroscopic level is real, comprising tangible and visible chemicals, which may or may not be part of students’ everyday experiences. The sub-microscopic level is also real and comprises the particulate level, which can be used to describe the movement of electrons, molecules, particles or atoms. The symbolic level comprises a large variety of pictorial representations, algebraic and computational forms of the submicroscopic representation. This is also consistent with that disclosed by Widiyowati (2014) states that the material of atomic structure has the following characteristics: 
· Abstract (invisible), ie about electrons, protons, neutrons, isotopes, isobars, isotons, and atomic models;
· Conceptual understanding, ie electron configuration rules;
· Implementation of concepts, ie configuring electrons of several atoms.
98% of students stated that they had been given teaching materials in the form of modules to study the atomic structure and the periodic table of elements. One of the teachers of the two senior high schools has developed a chemical module on atomic structure material and the periodic table of elements, but the module has not been model-specific and has not been developed to train students' skills. The results of the analysis of teaching materials and modules indicate that science generic skills have not been passed shows in Table 3. The highest percentage of generic science science indicator achievement is 66.6% for the second and third indicators subject of atomic structure and the periodic table of elements, while other material indicators are below 50%. However, more than fifty percent of students stated that the module was enough helpful in understanding the subject of the atom structure and the periodic table of elements.
63% of students stated that they had difficulties in understanding the material of the atomic structure and the periodic table of elements through teaching materials and teaching methods applied by the teacher because there is a language that is difficult to understand and less interesting. 95% of students said they had never been taught with Search, Solve, Create, and Share (SSCS) learning models. Lince in Yusnaeni, et. al (2017) argued that creative thinking as a positive action is an important factor in stimulating brain function that can be a good learning style. Therefore, learning should be carried out using the student-centred learning model, and one of which is which is Search Solve Create and Share (SSCS) learning model. The result of a study from Johan (2012) stated that the improvement of students' ability in formulating the problem and choosing problem-solving that followed the Search, Solve, Create, and Share (SSCS) model was significantly higher than those that did not follow.
Almost of students stated that they need alternative teaching materials that can help the remaining materials of atomic structures and the periodic table of elements. Parmin & Peniati (2012) states that modules are components that have an important role in the learning process. The availability of modules can assist students in obtaining information about learning materials. The students agreed if there should be developed a material in the form of chemical modules based on Search, Solve, Create, and Share (SSCS) makes it easier to understand the atomic structure material and the periodic table of elements and can improve the science generic skills. 
Science generic skills very important to develop, based on  Luca & Oliver in Anwar (2014), more college students are required to provide general skills in addition to specific skills each field. A generic skill is a skill which can be applied across a variety of subject domains and takes longer to acquire than domain-dependent Lim in Anwar (2014). Skills are generic science skills necessary for success in all jobs as it includes cognitive ability, personal, and interpersonal. Generic skills are the ability of a combination of knowledge and skills related to cognitive, affective, and psychomotor. The ability does not depend on the domain or discipline but rather refers to the cognitive strategies Gibb (2002); Wahyuni (2016). The importance of GSS is procured to students’ chemistry, then Mitchel (2005) asserts that these skills are integrated in the chemistry curriculum (Ramlawati, Liliasari, Martoprawiro, & Wulan, 2014).
From the research conducted by Telaumbanua, Sinaga, & Surya (2017) about using module to improve students’ problem-solving ability, there are some research findings from the learning process are: (1) students are interested in using and reading the module, (2) in the presence of active student modules in the learning process such as reading and understanding modules, ask and discuss with group friends and solve problems that exist in modules, (3) students’ problem solving ability increased by using mathematics modules based on metacognitive strategies. 
Overall based on the results of the analysis have shown that the student’s need chemistry module based Search, Solve, Crate, and Share (SSCS) can  improve science generic skill. The module presented the activities by using syntax of SSCS models on every indicators of subject, science generic skills and aspect of SSCS. Khabibah, Masykuri, & Maridu (2017) states that module based on discovery learning that are used in the learning process can increase students' science generic skills.

CONCLUSION 

Conclusion of student needs analysis show that (1) students need alternative teaching materials to understand the material of the atom structure and the periodic table of elements; (2) the student’s need chemistry module  based Search, Solve, Crate, and Share (SSCS) to improve science generic skill.  Implication for this research are (1) this research can be used as a reference in developing a chemical module based on Search, Solve, Create, and Share (SCSCS) on atomic structure material and elementary periodic table to improve generic science skill;  (2) module development is expected to pay attention to indicators subject, indicators science generic skill, and Search, Solve, Create, and Share (SCSCS) model; (3) in the application of module based Search, Solve, Create, And Share (SSCS) learning model, teachers should guide students in problem-solving activities. Chang, et.al (2017) mentions that most students who participate in problem-solving must repeatedly examine the problem analytically, and students can’t organize discussion activities to obtain problem-solving designs, the findings of this study highlight the importance of providing guidance for students to sort out their problem-solving actions while discussing a problem in order to achieve a shared understanding of it; (4) this research was conducted in Surakarta so the results could be different if done elsewhere.
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Figure 1. The SSCS Problem Solving Cycle.
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