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	Abstract: 
Has  been done research that aims to figure out the character of assessment problem solving skills Tadris IPA students. The assessment problem solving was designed such that the results would describe the degree to which students are able to confront, structure, represent and solve the problems effectively. Data were taken through test technique and qualitative analysis done by the assessment expert. Quantitative datawere takenfromstudents' responseson the testsof problem solving while qualitative datawere taken from the resultsof qualitative analysis. The data were analyzed qualitatively includes ofthe construction, materialandlanguage. Quantitative data analysis used percentage formula which includes the difficulty index and the discriminating index. According to the result and discussion of the data analysis, it can be included that the arranged assessment was problem solving skills on  students especially in the environment material. The Assessment constructed by 18 problem solving skills indicators thatconsistsoftwocases. Each of casas consits of 18 item and the students were given 60 minutes to do the best. The final result of the first case are 77,7% item were accepted, 16,7% item were revised and 5,6% item were rejected. While for second case 100% item were accepted, 0% item were revised and 0% item were rejected.
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Introduction 
Assessment is an integral part of the assessment process contained in learning, everything that will be measured in learning depends on the availability of measuring tools developed (Lissa, et al, 2012). Assessment acts as an assessment program for learning progress, processes, and student learning outcomes that are used to improve learning (Docktor & Heller, 2009). Assessment is also a process of measuring learning outcomes and also monitoring learning activities (Suwandi, 2011). Rustaman (2005) explains that achieving the real learning objectives of biology requires the use of an assessment that not only includes an assessment of memorization and understanding but also requires an assessment that can train thinking skills so that students are capable, creative and independent when faced with a problem (problem).
The assessment used by education practitioners, often does not help students optimally in dealing with contextual problems (Lissa, 2012). can only measure aspects of students' memorization and understanding. In fact, biology requires an assessment that can train some students' thinking skills, one of which is the ability to solve problems (Rustaman, 2005).

Assessment of biology learning in schools should be more emphasized on understanding theory, understanding problem solving (problem solving) and students' scientific reasoning. Assessment in most schools uses written tests, which aim to assess students' knowledge only and this is not in accordance with the demands of the existing curriculum (Wulan , 2007).

Environmental material is a biological material that has a very broad discussion. The results of the analysis of environmental material test questions at the National Examination, formative and summative tests, as well as tests in Biology textbooks show that the average percentage of problem solving skills indicators in the aspect of defining the problem is 14.06%, the aspect of examining the problem is 18.58%, planning solutions 12.90%, implementing plans that have been made 0%, and evaluating 0%. In addition, the number of cases of environmental damage that must be resolved and the need to empower students' thinking abilities and skills encourage researchers to conduct research on the development of assessment problem solving skills on environmental materials.

Problem solving skills are considered necessary for students, especially high school students, because these abilities can help students make the right decisions, carefully, systematically, logically, and consider various points of view. On the other hand, this lack of ability results in students in the habit of doing various activities without knowing the goals and reasons for doing them (Takwim, 2006).

The research problem is that there is no use of an assessment that can measure students' problem solving skills and the lack of UN questions, summative test questions, formative tests and questions in textbooks that can empower students' problem solving skills. On the other hand, the challenge of developing the Indonesian nation in the 21st century, especially in the field of education, is to prepare a young generation who is flexible, creative, and proactive. , likes deliberation, can communicate ideas effectively, and is able to work efficiently both individually and in groups. Just knowing knowledge has proven to be not effective enough to be successful in dealing with life and life that is increasingly complex and can change rapidly. quickly (Warsono and Hariyanto, 2012). The purpose of the study was to analyze the questions contained in the National Examination, formative and summative tests, as well as tests in Biology textbooks, especially on environmental material, analyze development needs and develop assessment problem solving skills as well as analyze the validity, differentiating power and difficulty level of assessment problem solving skills.

Method 
The research was carried out at Tadris IPA, Faculty of Tarbiyah and Tadris IAIN Bengkulu. The type of research used is Research and Development (R&D), referring to the development model of Borg & Gall (1983) which was adapted according to research needs.

The stages of development research include 1) research and information collecting, which are carried out, among others, recognizing problems in the field, analyzing the learning process of lecturers, analyzing environmental material test questions; 2) planning, which includes determining the material to be developed, formulating development goals with indicators of problem solving skills; 3) develop preliminary from product, which includes preparing cases based on the material taken, making assessment grids, developing initial product assessment problem solving skills; 4) preliminary field testing, which includes product validation by assessment experts, material experts, linguists, and user practitioners, as well as a limited scale test; 5) main product revision, which includes improvements in accordance with the recommendations from the preliminary field testing results.

Data collection techniques in this study are non-test and test techniques. The non-test technique was carried out to obtain qualitative data by using way of reviewing/analyzing the assessment by assessment experts and user practitioners, while the test technique is carried out to obtain qualitative data Qualitative data were obtained from the results of a review by experts and user practitioners. Data on expert and user practitioners' assessments of this matter were analyzed using a descriptive percentage technique (Purwanto, 2010). Data analysis was carried out by calculating the scores achieved from all aspects assessed and then calculating them using the following formula:
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Soal-soal UN, soal fes sumat, fes formatif maupun
soal yang ada dalam buku paket yamg dapat
‘memberdayakan problem solving skill siswa. Di lain
pihak, tantangan pembangunan bangsa Indonesia
pada abad ke-21 khususnya di bidang pendidikan
adalah menyiapkan generasi muda yang luwes,
kreatif, dan proakiif Generasi muda perlu dibentuk
agar terampil dalam memecahkan masalah (problem
solver), bijak dalam membuat keputusan, berpiki
kreatif,  suka  bermusyawarah,  dapat
‘mengkomunikasikan gagasannya secara cfektif, dan
mampu bekerja secara cfisicn baik secara individu
maupun  dalam  kelompok Sckedar - mengetahui
pengetahuan (knowing of knowledge) saja_terbukti
tidak cukup cfekiif untuk dapat berhasil dalam
menghadapi hidup dan_ kehidupan yang semakin
kompleks dan dapat berubah dengan cepat (Warsono
dan Hariyanto, 2012). Tujuan penclitian adalah untuk
‘menganalisis soal-soal yang terdapat pada UN, tes
formatif dan sumatif, serta tes dalam buku pelajaran
Biologi khususnya pada  materi lingkungan,
menganalisis ~ kebutuhan  pengembangan dan
mengembangkan  assessment problem  solving
skillserta. menganalisis validitas, daya beda serta
tingkat kesukaran assessment problem solving sills.
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perbaikan  sesuai dengan  saran-saran hasil
preliminary fild testing.

‘Teknik pengumpulan data pada penclitian ini
adalah tcknik nontes dan tes. Teknik nontes
dilakukan untuk mendapatkan data kualtatif dengan
cara  penclaghan/analisis ~assessment oleh ahli
assessment dan prakisi pengguna, sedangkan teknik
tes dilakukan untuk mendapatkan data kualitatif

‘Data kualitatif didapatkan dari hasil penclaghan
oleh para ahli dan prakiisi pengguna.Data penilaian
ahli dan prakisi pengguna terhadap soa ini dianalisis
dengan tcknik _deskriptif _persentase (Purwanto,
2010). Analisis data dilakukan dengan cara
‘menghitung skor yang dicapai dari seluruh aspek
yang dinilai kemudian menghitungnya dengan rumus
Scbagai berikut:

3
N =X 100%
Keterangan:
N : persentasc kelayakan aspek
K skor hasil pengumpulan data
Nk : skor maksimal (skor kriteria tertinggi x jumiah
aspek x jumlah validator)

Skor yang diperolch _dibandingkan dengan
Tabel I untuk mengetahui kriteria penilaian ali.
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Description:

N : percentage of feasibility aspect k : score of data collection result

Nk : maximum score (highest criteria score x number of aspects x number of validators)

The scores obtained are compared with Table 1 to determine the expert assessment criteria.
Table 1. Criteria for Interpretation of Expert Validation Scores (Sudjana, 2009).

	Criteria Interval
	Criteria
	Converse

	86 % ≤ N < 100%

72 % ≤ N < 85%

58 % ≤ N < 71%

44 % ≤ N < 57%

N ≤ 44%
	Very Good Good

Fairly

Poor

Very Less
	A B C

D E


Analysis of quantitative data obtained from testing questions including tests of differentiating power and level of problem difficulty. The level of difficulty of the questions is calculated through the proportion of students' overall answers who answered correctly on the question. This level of difficulty was analyzed to find out which items were difficult and which were easy. The difficulty index for essay questions is between 0.02 to 0.99. A question with a difficulty index of 0.02 indicates that the item is too difficult, on the other hand, an index of 0.99 indicates that the item is too easy.

Distinguishing power is calculated to distinguish between students who have high abilities and students who have low abilities with certain criteria. criteria used ie between 0.00 to 1.00. A question with a discrepancy of 0.00 indicates that the discriminatory power of the item is very low and the item is rejected, on the other hand, a value of 1.00 indicates that the item has a very high discrepancy and the item is accepted.

Testing of problem solving skills assessment is carried out on students who have previously received environmental material. The results of the development are expected to produce products that are able to empower students' problem solving skills, especially in environmental materials. 
Result and Discussion
The data obtained in development research include expert and practitioner validation data and data assessment test results. Expert validation data consists of assessment experts, material experts and linguists. The results of expert validation of evaluation instruments regarding the assessment of problem solving skills are presented in Table 1.

Table 2. Construct Indicator Assessment Results in Case 1

	No
	Indikator
	Score
 
(%)

	Criteria

	1
	Items according to problem indicators solving skills
	93,06
	Very Good

	2
	The content of the material asked is contextual
	83,33
	Good

	3
	The subject matter is formulated clearly
	88,89
	Very Good

	4
	Discourse or graph works
	86,11
	Very Good

	5
	Correct scoring rubric


	80,56
	Good

	
	Average
	86,39
	Very Good


Table 3. Construct Indicator Assessment Results in Case 2

	No
	Indikator
	Skor

 
(%)

	Kriteria

	1
	Items according to problem indicators solving skills
	91,67
	Very Good

	2
	The content of the material asked is contextual
	90,28
	Good

	3
	The subject matter is formulated clearly
	90,28
	Very Good

	4
	Discourse or graph works
	93,06
	Very Good

	5
	Correct scoring rubric


	88,89
	Good

	
	Average
	90,83
	Very Good


Tables 2 and 3 show that the average percentage of construct indicator assessments in case 1 is 86.39 and in case 2 is 90.83 or both have a "very good" category. Assessment by experts aims to ensure the validity of the content of the prepared problem solving skills assessment. Improvements have been made according to suggestions from material experts including the concept of question material, simplifying question writing, writing answer keys, and making assessment rubrics. The results of material expert validation regarding the assessment of problem solving skills are presented in Table 4.

Table 4 Results of Material Indicator Assessment in Case 2

	No
	Indikator
	Score

 
(%)

	Criteria

	1
	The concept of the matter is correct.
	100
	Very Good

	2
	Appropriate material coverage by student level.
	98,61
	Very Good

	3
	The terms used are clear and understood by students.
	95,83
	Very Good

	4
	Easy question material understood.
	100
	Very Good

	5
	The question material is written systematically, in sequence and flow clear logic.
	100
	Very Good

	
	Average
	98,89
	Very good


Table 5 Results of Material Indicator Assessment in Case 2

	No
	Indikator
	Score

 
(%)

	Criteria

	1
	The concept of the matter is correct.
	100
	Very Good

	2
	Appropriate material coverage by student level.
	95,83
	Very Good

	3
	The terms used are clear and understood by students.
	97,22
	Very Good

	4
	Easy question material understood.
	100
	Very Good

	5
	The question material is written systematically, in sequence and flow clear logic.
	100
	Very Good

	
	Average
	98,61
	Very good


Tables 4 and 5 show that the average percentage of material indicator assessments in case 1 (Table 4) is 98.89 and in case 2 (Table 5) is 98.61, both of which have "very good" criteria. The assessment by the material expert aims to ensure the validity of the content of the assessment problem solving skills. Improvements have been made according to the advice of the material expert including the concept of question material, simplifying question writing, and writing answer keys. The results of the validation of linguists regarding the assessment of problem solving skills are presented in Table 6.

Table 6. Results of Assessment of Language Indicators in Case 1

	No
	Indicator
	Score

 
(%)

	Criteria

	1
	Using rules improved spelling.
	94,44
	Very Good

	2
	Sentences using Indonesian rules which is good and true.
	98,61
	Very Good

	3
	Using terms that are in accordance with the science material.
	100
	Very Good

	4
	The language used is simple, straightforward and easy to understand.
	98,61
	Very Good

	5
	The sentence formulation is not lead to multiple interpretations.
	100
	Very Good

	6
	Sentence formulation communicative
	98,61
	Very Good

	7
	Sentences using common language (not local)

	100
	Very Good

	
	Average
	98,61
	Very Good


Table 7. Results of Assessment of Language Indicators in Case 2

	No
	Indicator
	Score

 
(%)

	Criteria

	1
	Using rules improved spelling.
	98,61
	Very Good

	2
	Sentences using Indonesian rules which is good and true.
	95,83
	Very Good

	3
	Using terms that are in accordance with the science material.
	98,61
	Very Good

	4
	The language used is simple, straightforward and easy to understand.
	100
	Very Good

	5
	The sentence formulation is not lead to multiple interpretations.
	98,61
	Very Good

	6
	Sentence formulation communicative
	100
	Very Good

	7
	Sentences using common language (not local)

	100
	Very Good

	
	Average
	98,81
	Very Good


Tables 6 and 7 show that the average percentage of assessment of the language indicators in the questions in case 1 (Table 6) is 98.61 and in case 2 (Table 7) is 98.81%, both of which have "very good" criteria. . Assessment by linguists aims to ensure the validity of the readability of the assessment problem solving skills. Improvements have been made according to suggestions from linguists including writing that must be adapted to the EYD, correcting sentences and adding letters that are left behind in a number of questions. The results of the validation of the feasibility of the problem solving skills assessment by user practitioners are presented in table 4.

Table 8. Results of the Feasibility Assessment in Case 2

	No
	Indicator
	Score

 
(%)

	Criteria

	1
	Questions according to basic competencies
	100
	Very Good

	2
	Question according to

indicator
	100
	Very Good

	3
	Can measure student problem solving skills
	100
	Very Good

	4
	The meaning of the question is clear
	98,61
	Very Good

	5
	The order to do the question is clear
	100
	Very Good

	6
	Terms used clear
	97,22
	Very Good

	7
	Good sentence structure
	93,75
	Very Good

	8
	No grammatical, spelling and punctuation errors

read
	98,61
	Very Good

	9
	Correct answer key
	86,11
	Very Good

	10
	Objective scoring
	96,53
	Very Good

	11
	Enough student time to do the problem


	87,50
	Very Good

	
	Average
	92,22
	Very Good


Table 9. Results of the Feasibility Assessment in Case 2

	No
	Indicator
	Score

 
(%)

	Criteria

	1
	Questions according to basic competencies
	100
	Very Good

	2
	Question according to

indicator
	100
	Very Good

	3
	Can measure student problem solving skills
	100
	Very Good

	4
	The meaning of the question is clear
	98,61
	Very Good

	5
	The order to do the question is clear
	100
	Very Good

	6
	Terms used clear
	97,14
	Very Good

	7
	Good sentence structure
	93,06
	Very Good

	8
	No grammatical, spelling and punctuation errors

read
	95,14
	Very Good

	9
	Correct answer key
	92,36
	Very Good

	10
	Objective scoring
	93,06
	Very Good

	11
	Enough student time to do the problem
	87,5
	Very Good

	
	Average
	91,94
	Very Good


Tables 8 and 9 show that the average percentage of the assessment of the feasibility indicators for problem solving skills is 92.22% for case 1 (Table 8) and 91.94% for case 2 (Table 9) both of which have "very good" criteria. Assessment by user practitioners aims to determine the feasibility of assessment problem solving skills before being applied in schools. Improvements have been made according to suggestions from senior teachers including the allocation of time to work on the questions, clarifying the purpose of the questions from several questions, as well as correcting grammatical errors.

Quantitative analysis was carried out using Microsoft Excel 2010 program using the formula for difficulty level and differentiating power. The results of the analysis of the problem solving skills assessment in terms of the level of difficulty and discrimination are presented in detail in Tables 10 and 11.

Table 10. Difficulty Level of Item Assessment Problem Solving Skills

	
	Case 1
	Case 2

	Category
	Item Number
	Amount
	Item Number
	Amount

	Difficult

 (0,02 – 0,39)
	0
	0

(0%)
	0
	0

(0%)

	Moderate (good)

(0,40 -0,80)
	3, 5, 6,

8, 9, 11,

12, 13,

14, 15,

16, 17
	12

(67%)
	2, 3, 4, 5,

6, 7, 8, 9,

10, 11,

12, 13,

14, 16,

17, 18
	16

(89%)

	Easy (0,81 -0,99)
	1, 2, 4,

7, 10,

18
	6

(33%)
	1, 15
	2

(11%)

	Amount
	
	18
	
	18


Based on Table 10, for the items in case 1 there are 33% of items that are in the easy category, 67% of the items are in the medium category, and 0% are in the difficult category. In the question item in case 2, there are 11% of items in the easy category, 89% in the medium category and 0% in the difficult category. Overall, the problem packages in cases 1 and 2 are quite good because they have more acceptable items.

Table 11. Distinctiveness of Item Assessment Problem Solving Skills in Case 1

	Category

	Case 1
	Description

	
	No Item
	Quantity
	

	Very Low

(< 0,0)
	1
	1

(5,6%)
	Rejected

(5,6%)

	Low

(0,00 –

0,20)
	4, 12, 13
	3

(16,7%)
	Revised

(16,7%)

	Medium

(0,21 –

0,40)
	2, 3, 5, 10,

14, 16
	6

(33,3%)
	

	Height (0,41 –
0,70)
	6, 7, 8, 9,

11, 15, 17,

18
	8

(44,4%)
	Accepted (77,7%)

	Once High (0,70 –

1,00)
	0
	0

(0%)
	

	 
Total

	
	18

	


Table 12 Distinguishing Power of Item Assessment Problem Solving Skills in Case 2
	Category
	Case 1
	Description

	
	No Item
	Quantity
	

	Very Low

(< 0,0)
	0
	0

(0%)
	Ditolak (0%)

	Low

(0,00 –

0,20)
	0
	0

(0%)
	Direvisi (0%)

	Medium

(0,21 –

0,40)
	3, 7, 10,

12, 14, 16
	6

(33,3%)
	

	Height (0,41 –
0,70)
	1, 2, 4, 5,

8, 9, 11,

13, 17
	9

(50%)
	Diterima (100%)

	Once High (0,70 –

1,00)
	6, 15, 18
	3

(16,7%)
	

	Total
	
	18
	


Based on Table 11, there are 5.6% of items with very low discriminating power, 16.7% of low discriminating power, 33.3% of medium discriminating power, 44.4% of highly discriminating power, and 0% of very high discriminating power. Table 12 shows that there are 0% items with very low discrepancy, 0% items with low discrepancy, 33.3 items with moderate variance, 50% items with highly discriminatory power, and 16.7 items with very high discrepancy. Overall, the item items in case 2 have more acceptable items than items in case 1 even though the difference is only slightly. Thus, the item in case 2 has a higher distinguishing power than the item in case 1. In the preparation of the assessment, problem solving skills were developed through the modified problem solving skills indicators of Mortos, Okamoto & Rhee (2004). In detail, the indicators of modified problem solving skills can be seen in Table 13.
Table 13. Modified Problem Solving Skills Indicators (Mourtos, Okamoto & Rhee, 2004)
	Aspec
	Indicator

	(1)

Defining the problem


	State the facts about the problem. Define a concept or category. 

Determine the information/data related to the given problem.

Determine the details of the problem (time, place, perpetrator).

	(2)

Checking the problem


	Identify the root of the problem.

Examine the interrelationships (cause and effect) of a given problem.

Check the severity of the problem.

Check the solutions that have been done to solve the related problem.

	(3)

Planning Solutions


	Develop a problem-solving plan based on the root of the problem.

Mapping sub-problems and sub-solutions.

Choose theories, principles and approaches to solving related problems.

Choose theories, principles and approaches to solving related problems.

	(4)

Carry out the plans that have been made


	Make a list of problems to be solved.

Sort the work steps related to the solution that has been made.

Determine who needs to be contacted for information regarding the implementation of the solution.

	(5)

Evaluate
	Check the feasibility of the solution created.

Make assumptions regarding the solution created.

Estimating the results that will be obtained through the solutions that have been made.

Choose the right media, deliver and

communicate solutions that have been made.


The successful application of problem solving skills occurs when students successfully define problems, examine problems, plan solutions, carry out plans that have been made and evaluate. The development of assessment by using indicators of problem solving skills has not been widely carried out by educational practitioners. Even today's formative assessment provides little opportunity for students to develop deeper knowledge (Cullinane, 2011).

Based on the results of the content validity test and analysis of test items which include the level of difficulty and discrimination in the preparation of assessment problem solving skills, the results show that the indicators developed in the form of test items have met the requirements as good indicators to be redeveloped in the form of test items that aims to empower students' problem solving skills.

Conclusion 

Based on the preparation of the problem solving skills assessment for students on environmental material that has been carried out, it can be concluded that the assessment compiled has the following characteristics:

1. Aspects of problem solving skills consist of 5 indicators, namely students are able to define problems, examine problems, find solutions, carry out plans that have been made, and evaluate.

2. The feasibility of the problem solving skills assessment product is guaranteed through construct validity with a very good category, the analysis of the level of difficulty and difference in the final result is that 77.7% of the item items are accepted, 16.7% is revised and 5.6% is rejected in case 1. Meanwhile in Case 2 100% of the questions are accepted.
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