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Abstract: This study aims to develop a performance assessment based on the cassava peel waste 

processing project. This research uses methods of research and development 4D models which 

are only carried out until the stage of develop. At the define stage, a literature study and a 

preliminary study are carried out. At the design stage, planning and preparation of the initial draft 

are carried out in the form of performance assessments. In the develop stage, two science 

education experts validated the suitability of the content and construction of the performance 

assessment instrument to Torrance’s framework of indicators creative thinking skills. The product 

of the validation results was then responded to the suitability of the content and construction 

aspects of the indicators of creative thinking skills by three science teachers. The results of expert 

validation and teacher responses indicate that the performance assessment instrument product is 

very suitable to be used to assess student performance in integrated science learning based on 

cassava peel waste treatment projects. 
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Abstrak: Penelitian ini bertujuan untuk mengembangkan instrument asesmen kinerja berbasis 

proyek pengolahan limbah kulit singkong. Penelitian ini menggunakan metode penelitian dan 

pengembangan model 4D yang hanya dilakukan sampai tahap develop. Pada tahap define 

dilakukan studi literatur dan studi pendahuluan. Pada tahap desain, dilakukan perencanaan dan 

penyusunan draft awal dalam bentuk asesmen kinerja. Pada tahap develop, dua orang ahli 

Pendidikan IPA memvalidasi kesesuaian isi dan konstruksi instrumen asesmen kinerja terhadap 

indikator keterampilan berpikir kreatif Frame Work Torrance. Produk hasil validasi selanjutnya 

direspon aspek kesesuaian isi dan konstruksinya terhadap indikator keterampilan berpikir kreatif 

oleh tiga orang guru IPA. Hasil validasi ahli dan tanggapan guru menunjukkan bahwa produk 

instrumen asesmen kinerja sangat layak digunakan untuk menilai kinerja siswa dalam 

pembelajaran IPA terpadu berbasis proyek pengolahan limbah kulit singkong. 

 

Kata kunci: asesmen kinerja, proyek limbah kulit singkong, keterampilan berpikir kreatif. 
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▪ INTRODUCTION 

The substance of science subject in Junior High School is integrated science 

according to Minister of Education Regulation (Permendiknas) No. 23 of 2006 

concerning curriculum structure (Listyawati, 2012; Nisak, 2013). In the Curriculum 2013 

Development guidelines, science learning in junior high school was developed as an 

integrative science subject (Ni’mah, Saptorini, & Pamelasari, 2013; Susilowati, 2013). 

The National Science Teachers Association (NSTA) and the Minister of Education 

Regulation Republik Indonesia No. 16 year 2007 recommend that primary and secondary 

science teachers must have an interdisciplinary tendency in science or integrated science 

to form a holistic mindset of students as a life skill in solving problems in their lives 

(Susilowati, 2013; NSTA, 2003; Lestari, 2013). 

One integrated learning model is an immersed model. The immersed model is 

designed so that each individual integrates all data from each field of science according 

to his field of interest. The teacher fosters students' interest through challenging projects, 

so students will seek and integrate all relevant information to complete the project 

(Fogarty, 2009). Project-based learning (PjBL) allows students to use their own 

knowledge to solve real problems in the form of projects (Bilgin, Karakuyu, & Ay; 2015). 

The characteristics of this model are consistent with the characteristics of the immersed 

integrated model. PjBL is curriculum-based contextual learning based on real questions 

or problems that are challenging, involves students in choosing topics, considering 

approaches, designing, solving problems, making decisions, providing opportunities to 

work freely for a long time, and producing real products related problems (Diawati, 

Liliasari, Setiabudi, & Buchari ; 2017). PjBL model can improve high-level thinking 

skills, including creative thinking skills (Diawati, Liliasari, Setiabudi, & Buchari, 2017; 

Bell, 2010; Zhou, Jette, Anette, & Jens, 2010; Kokotsaki, Menzies, & Wiggins, 2016). 

Creative thinking skills need to be trained so students can solve problems (Couglan, 2007; 

Bacanli, Dombacyl, Demir, & Tarhan, 2011). 

Creative thinking is a skill to develop, discover or create new constructive 

combinations through an inquiry process based on data, existing information with 

different points of view that appear as manifestations of perceived problems, resulting in 

useful solutions (Diawati, et. al.,  2017). There are 5 indicators of creative thinking skills, 

which are fluency, flexibility, originality, elaboration, and evaluation (Bell; 2010). 

Creative thinking skills can be trained by involving students in solving real problems in 

the form of projects (Diawati, et. al.,  2017; Cheng, 2010). 

The real problem in the environment of Purbolinggo subdistrict is the amount of 

cassava peel waste that accumulates around the tapioca factory which has an impact on 

environmental pollution in the area. This learning-based on cassava peel waste treatment 

projects requires various concepts such as environmental pollution and biotechnology. 

Students are challenged to creatively solve the problem of cassava peels waste by using 

their knowledge. In this article, the products of the development performance assessment 

are based on real-life problems such as the cassava peel waste project, this is the novelty 

in this research. In addition to changing the learning model and environment, to train 

creative thinking skills, it is necessary to change the assessment method to measure 

student achievement. Assessment is a foundation that has an important impact on the 

learning process. Assessment methods that are not congruent with learning methods and 

objectives will make learning innovations meaningless because they are not following the 

student learning process (Diawati, 2017). 
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In integrated science learning based on the project of cassava peel waste treatment, 

the acquisition of students' creative thinking skills assessed in various ways; one of them 

is performance-based assessment (Bergh, 2006; Barak and Doppelt, 2000). Based on the 

literature review, traditional assessment methods consider less appropriate to measure the 

level of understanding and skill acquisition through project-based learning (Dori, 2003; 

Frank & Barzilai, 2004; Krajcik, Czerniak, & Berger, 1999). However, in reality, the 

assessment instruments for creative thinking skills that widely developed are test 

assessments; for example, those developed by Torrance (1974, 1996), Shukla and Sharma 

(1986), Hu and Adey (2002); Aktamis, et., al. (2005), Sak and Ayas (2013), and Siew, 

Chong, Chin (2014). A performance assessment to measure creative thinking skills 

recently developed by Diawati (2017). The performance assessment instrument designed 

to measure creative thinking skills of undergraduate preservice chemistry teacher in 

project-based learning lab apparatus modification of chemistry of instruments. Based on 

the literature review, the development of performance assessment instruments for creative 

thinking skills is still very limited. 

 

▪ METHOD 

The method in this research is research and development by using a 4D model 

developed by Thiagarajan (1974). This model consists of four stages, which are defined, 

designed, developed and disseminated (Thiagarajan, Semmel, & Semmel; 1974). 

However, the 4D model carried out only reached the develop stage. In the define stage, 

study of literature and prior study are carried out according to the teacher related to the 

assessment system used in learning activities. Furthermore, at the design stage, planning 

and preparation of the initial draft of the instrument of performance assessment are carried 

out. At the develop stage, validation is carried out by two science education experts. 

Validation of performance assessment instruments includes aspects of construction and 

content suitability based on the framework of Torrance's creative thinking skills 

indicators aspects, namely originality, fluency, flexibility, and elaboration. The number 

of statements in the content suitability questionnaire consists of 32 items and the 

construction aspect consists of 5 statements. Statements in the content suitability 

questionnaire include the suitability of student tasks and rubrics on indicators of creative 

thinking skills.  The statement in the construction aspect questionnaire contains the 

completeness of the performance assessment instrument, namely the existence of a task 

component that can measure creative thinking skills and a scoring rubric. Furthermore, 

the assessment instrument is revised according to suggestions from expert validators to 

produce appropriate assessment devices. Then, the validation data is calculated using a 

formula: 

% Xin =  
∑ S

Smaks

 x 100% 

In which % Xin is the percentage of respondents' answers on the questionnaire, ∑S is 

the number of answer scores, and Smaks is the expected maximum score (Sudjana; 2005). 

Scoring on the results of filling out questionnaires for content suitability aspects used an 

assessment of four choices namely SS (strongly agree), ST (agree), KS (less disagree), 

and TS (disagree). Each choice has a different score. In SS = 4 statement, ST = 3, KS = 

2 and TS = 1. In the construction aspect, use an assessment with "Yes" and "No" answer 

choices. Scores for statement "Yes" = 2 and "No" = 1. After knowing the answer score 

on the questionnaire, it calculates the average percentage of answers on each 

questionnaire using the formula of %Xi̅̅ ̅̅ ̅̅  
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%Xi̅̅ ̅̅ ̅̅ =  
∑ %Xin

n
 

In which, %Xi̅̅ ̅̅ ̅̅  is the average percentage of answers to the statements on the 

questionnaire, ∑% Xin is the number of percentage answers to all statements on the 

questionnaire, and n is the number of statements on the questionnaire (Sudjana; 2005). 

The results of the calculation of each aspect are interpreted according to Arikunto based 

on "very low" to "very high" criteria. Then, it calculates the average percentage of content 

and construction aspects. The results of the calculation of the validity level of 

performance assessment products are interpreted with criteria "valid/feasible" to "invalid/ 

inappropriate" (Arikunto, 2010). After being validated by experts, the next step is to 

conduct an initial field trial that aims to determine the teacher's response to the product 

being developed. Field trials were carried out at SMP Negeri 1 Purbolinggo. 

 

▪  RESULT AND DISCUSSION 

The results of the literature study and preliminary study at the define stage with the 

science teacher at SMP Negeri 1 Purbolinggo showed that teachers tended to conduct 

performance assessments through the provision of tests or objective forms and the 

absence of performance assessment instruments and guidelines that could be used as a 

guide for teachers to develop creative thinking skills students in project-based immersed 

integrated science learning programs. 

In the design stage, design and make the initial draft in the form of a performance 

assessment device by considering the results of the define stage that was previously given. 

The draft produced is a performance assessment consisting of 16 task indicators of 

creative thinking skills. Each task has the highest score of 4 and the lowest 1. The 

statements displayed in the performance assessments have been compiled based on 

Torrance's framework of indicators of creative thinking skills such as asking several 

questions (fluency), general ideas (flexibility), new and unique ideas (originality), and 

perfecting ideas (elaboration) (Torrance; 2000). After the draft performance assessment 

device has been produced, at the develop stage, a validation of the performance 

assessment device is carried out to determine the validity/feasibility of the instrument.  

Validation results were carried out by the validator to assess the suitability aspects 

of the content to indicators of creative thinking skills and construction aspects of the task 

that measures creative thinking skills. The number of statements in the content suitability 

questionnaire consists of 32 items and the construction aspect consists of 5 statements. 

The validator is assessed in the form of a questionnaire by giving a checkmark in the 

column provided in each statement and writing suggestions for the improvement of the 

performance assessment that has been developed. The average percentage of validators 

from the performance assessment can be seen in Table 1. 

 

Table 1. Results of expert validation 

Rated aspect Percentage 

Average 

Criteria 

Content suitability 96% Very High 

Construction 

suitability 

100% Very High 

 

The content suitability aspect has an average percentage rating of 96% with very 

high criteria. In this aspect the validator does not provide suggestions, meaning that the 



JPMIPA, 22 (2), 2021, 305-311 309 

 

performance assessment instrument is suitable for measuring students' creative thinking 

skills such as asking several questions (fluency), general ideas (flexibility), new and 

unique ideas (originality) and perfecting ideas (elaboration). In the construction aspect, 

the average percentage of evaluation is 100% with very high criteria. In this aspect, the 

validator does not give any advice, so that the performance assessment instrument already 

has a task measured on the performance sheet based on indicators. 

After being validated by experts, the next step is to conduct an initial field trial that 

aims to determine the teacher's response to the product being developed. Field trials were 

carried out at SMP Negeri 1 Purbolinggo. Respondents in this initial field trial were 3 

science teachers who taught at SMP Negeri 1 Purbolinggo. The initial testing process 

carried out on the teacher is the same as in the expert validation process, namely asking 

the teacher's response about aspects of the suitability of the content with indicators of 

creative thinking skills and construction aspects. Each item contained in the teacher's 

response questionnaire is the same as the statement contained in the expert validation 

instrument. The average percentage of the results of the initial field trials based on teacher 

responses can be seen in Table 2. 

 

Table 2. Initial field test results based on teacher's responses 

Rated Aspect Percentage Average Criteria 

Content suitability 94% Very High 

Construction 97% Very High 

 

The content suitability aspect has an average percentage rating of 94% with very 

high criteria. It shows that the performance assessment instrument matches the indicators 

of creative thinking skills according to Torrance’s framework. In the construction aspect, 

the average evaluation percentage is 97% with very high criteria. In this aspect, the 

teacher does not give any advice, so that the performance assessment instrument has good 

construction. An example of a performance assessment item is shown in Figure 1.  

 
 

 

 

 

 

 

 

 

 

Figure 2. Examples of performance assessment products 

 

Figure 1. An example of a performance assessment item 

 

▪ CONCLUSION 

The results of expert validation showed that the average percentage of content 

suitability aspects to the indicators of creative thinking skills was 96% with very high 

criteria, while the construction aspects of the task which measured creative thinking skills 

were 100% with very high criteria. The average percentage of teacher responses to 

content suitability aspects to indicators of creative thinking skills and construction of 
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tasks that measure creative thinking skills are 94% and 97% respectively with very high 

criteria. Based on this result, the performance assessment instrument produced from this 

study is valid and feasible to measure creative thinking skills in a project-based learning 

program based on cassava peel waste issue. 
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