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Abstract 

This study describes the development of try-out 

questions for Professional Teacher Education (PPG) 

students in Chemical Analysis at Universitas Negeri 

Malang. The try-out questions, consisting of 35 

Pedagogical Content Knowledge (PCK) questions, were 

designed to assess students' understanding of chemistry 

analysis and their ability to apply it in real-world 

scenarios. The development process involved integrating 

Question Analysis Materials, Subject Matter Study 

Materials, and Cognitive Level of Questions to create 

relevant and challenging questions. Expert feedback was 

incorporated to revise and improve the questions, 

resulting in a low error rate of 5% for the Chemical 

Analysis set questions. After revision based on expert 

feedback, the try-out was administered to two students 

from Universitas Negeri Malang (UM) who were 

nationally selected for the PPG program. The results of the 

try-out were discussed with the lecturer to prepare for 

the final test of PPG. The try-out questions demonstrated 

promising results, with a 100% pass rate for the PPG 

students in Chemical Analysis, indicating their 

effectiveness in assessing students' understanding and 

application of chemistry analysis concepts. 
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Introduction 

The development of high-quality assessment tools is crucial in education, particularly in 

Professional Teacher Education (PPG) programs. As future educators, PPG students must 

possess a deep understanding of their subject matter, including chemistry analysis. However, 
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many students struggle with abstract concepts in chemistry, such as electrochemistry and 

analytical techniques  (Puji Cahyani & Sutrisno, 2018). To address this challenge, educators 

must design effective assessment tools, including try-out questions, to evaluate students' 

understanding and prepare them for actual exams. 

Try-out questions play a vital role in assessing students' knowledge and skills in chemistry 

analysis. Well-designed try-out questions can help identify areas where students need 

improvement, allowing educators to adjust their teaching strategies accordingly (Cooper, 

2015). Moreover, try-out questions can also help students develop critical thinking and 

problem-solving skills, which are essential for success in chemistry analysis. 

In the context of PPG programs, the development of try-out questions is particularly 

important. PPG students are expected to become competent educators who can effectively 

teach and assess their own students (Korsakova et al., 2022). Therefore, it is essential to 

ensure that PPG students are well-prepared to design and administer assessments that 

accurately measure student learning outcomes. 

Despite the importance of try-out questions, there is limited research on their development 

and impact on student learning outcomes in PPG programs. This study aims to address this 

gap by analyzing the development of chemistry analysis try-out questions and their impact 

on the graduation of PPG students. 

By examining the effectiveness of try-out questions in chemistry analysis, this study can 

provide insights into how educators can design assessments that support student learning 

and improve graduation outcomes. The findings of this study can also inform the 

development of assessment tools in other STEM fields, ultimately contributing to the 

improvement of teacher education programs (Chambers et al., 2019; Moore, 2007; Sona et 

al., 2023). We developed and validated try-out questions for chemistry analysis, comparing 

them with chemical engineering and pure chemistry set questions, and investigated their 

impact on PPG student graduation outcomes. 

Method  

The development of try-out questions for Professional Teacher Education (PTE) at 

Universitas Negeri Malang in 2025 focuses on creating Higher Order Thinking Skills (HOTS)-

based questions with contextual case studies. The try-out questions consist of 35 Pedagogical 

Content Knowledge (PCK) questions. The question types include simple and complex 

multiple-choice questions, with difficulty levels following a normal curve distribution. The 

competencies used as the basis for question development are based on the Director-General's 

Regulation No. 2626/B/HK/04.01/2023, which includes pedagogical, personality, social, and 

professional competencies. Data analysis and interpretation techniques include item 

analysis, which evaluates the difficulty index and discriminating power of each question to 

determine its effectiveness. The try-out questions were validated by experts before being 
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administered to two students who were nationally selected for the PPG program at UM. The 

validation process ensured that the questions were effective in assessing the students' 

knowledge and skills. 

The detailed production process of the try-out questions is outlined below: 

- PCK Questions: 35 questions 

- Question Types: 

- Simple Multiple Choice: 25 questions 

- Complex Multiple Choice: 10 questions 

- Difficulty Levels: 

- Simple Multiple Choice: 6 easy, 13 medium, 6 difficult 

- Complex Multiple Choice: 2 easy, 6 medium, 2 difficult 

- Competencies: Pedagogical, Personality, Social, Professional (based on Director-General's 

Regulation No. 2626/B/HK/04.01/2023) 

The guidelines for preparing questions are structured as follows: 

a. Competency Mapping: Please map the competencies according to the respective subject 

areas using the following link: (link unavailable) 

b. Question Format: Each question should include: 

- a) The question itself 

- b) The answer key 

- c) The scoring guidelines 

For validation and comparison purposes, the chemistry analysis try-out questions were 

validated by chemistry experts and PPG managerial staff, and then compared with two sets 

of try-out questions from chemical engineering and pure chemistry. 

Results & Discussion  

Development of Chemical Analysis Try-out for PPG Students 

The development of chemistry analysis try-out questions for Professional Teacher Education 

(PPG) students at Universitas Negeri Malang has shown promising results. The try-out 

questions, which consisted of 35 Pedagogical Content Knowledge (PCK) questions was 

designed to assess students' understanding of chemistry analysis and their ability to apply it 

in real-world scenarios. As listed in Table 1, the reconstruction of advanced question design 

was applied to facility the PPG student for facing on the real examination. All design is made 

based on the subject matter in the SMK’s curriculum. 

As listed in Table 1, the twelve components as question materials serve as the foundation for 

deriving study materials for SMK teaching. The development of effective try-out questions for 

SMK Chemistry analysis requires a deep understanding of the relationship between Question 

Analysis Materials, Subject Matter Study Materials, and Cognitive Level of Questions. 
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Question Analysis Materials provide a framework for identifying the key concepts and skills 

that students need to master, while Subject Matter Study Materials offer a rich source of 

content knowledge that can be used to craft relevant and challenging questions. By analyzing 

the Subject Matter Study Materials, educators can identify the most critical topics and 

concepts that students need to understand, and then use this information to develop 

questions that assess students' knowledge and skills at various cognitive levels. The Cognitive 

Level of Questions, such as knowledge recall, comprehension, application, analysis, synthesis, 

and evaluation, provide a taxonomy for categorizing questions based on the level of cognitive 

demand required to answer them (Toledo & Dubas, 2016; Ulfa et al., 2021). 

By integrating Question Analysis Materials, Subject Matter Study Materials, and Cognitive 

Level of Questions, educators can create try-out questions that are not only relevant and 

challenging but also aligned with the learning objectives and outcomes of the SMK Chemistry 

analysis curriculum. This integrated approach enables educators to assess students' 

knowledge and skills in a comprehensive and nuanced way, providing valuable insights into 

their strengths and weaknesses and informing instruction, assessment practices, and 

learning innovations (Widarti et al., 2022). 

The subject matter study materials are evenly chosen from acid-base titration to UV-Vis 

spectrometry applications in chemistry, aligning with the outcomes for SMK graduates. SMK 

students need to master the basics of instrumentation skills. Graduates of SMK programs in 

chemical analysis are in high demand as employees in various industries, particularly the 

medical industry, food industry, and colorless industry, among others. The subject matter 

study materials for SMK chemistry students are carefully selected to cover a range of topics, 

from fundamental analytical techniques like acid-base titration to advanced instrumental 

methods like UV-Vis spectrometry. This comprehensive approach ensures that students gain 

a broad understanding of chemical analysis principles and practices, preparing them for 

various career paths in the industry. By mastering these topics, students develop a solid 

foundation in analytical chemistry, enabling them to tackle complex problems and make 

informed decisions in their future roles and developing of critical thinking (Qi et al., 2024). 

To achieve the desired learning outcomes, SMK students need to develop proficiency in 

instrumentation skills, including understanding the principles, operation, and maintenance 

of various analytical instruments. This includes familiarity with chromatography, 

spectroscopy, and other techniques commonly used in chemical analysis.  

By mastering these skills, students can accurately and precisely analyze samples, interpret 

results, and troubleshoot instrumentation issues, making them valuable assets to potential 

employers. The demand for skilled chemical analysts is driven by the need for quality control 

and assurance in various industries, including pharmaceuticals, food and beverages, and 

environmental monitoring. Graduates of SMK programs in chemical analysis can expect to 

find employment opportunities in laboratories, research institutions, and manufacturing 

facilities, where they will apply their knowledge and skills to ensure product quality, safety, 

and compliance with regulatory standards. With the increasing emphasis on quality and 
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safety, the job prospects for SMK graduates in chemical analysis are promising, and their 

skills will remain in high demand in the industry. 

As listed in Table 1, to assess the competence of SMK students in chemical analysis, try-out 

questions need to be designed to evaluate their cognitive skills at various levels. Starting from 

the Application level (C3), questions can be crafted to test students' ability to apply 

theoretical knowledge to practical problems, such as calculating the concentration of a 

solution or interpreting chromatographic data. This level of questioning requires students to 

demonstrate their understanding of chemical analysis principles and their ability to apply 

them in real-world scenarios. At the Analysis level (C4), questions can be designed to assess 

students' ability to break down complex information, identify patterns, and make 

connections between different concepts. For example, students might be asked to compare 

and contrast different analytical techniques, such as HPLC and GC, or to identify the sources 

of error in a particular experiment and their application and analyzes (Byrne, 2025; Harvey 

et al., 1991; Qi et al., 2024; Wang et al., 2024). This level of questioning requires students to 

think critically and demonstrate their ability to analyze complex data and information. At the 

Synthesis level (C5), questions can be crafted to evaluate students' ability to create new 

knowledge or solutions by combining existing information and concepts. For instance, 

students might be asked to design an experiment to analyze a particular sample, or to develop 

a new method for detecting a specific analyte. This level of questioning requires students to 

think creatively and demonstrate their ability to apply chemical analysis principles to novel 

situations, making them more prepared for real-world challenges in the industry (García-

Vargas et al., 2024).  

As shown in Figure 1(a), the development of try-out questions for PPG students majoring in 

Chemical Analysis at SMK aims to assess their readiness for the actual PPG exam. The 

questions are designed in a multiple-choice format, categorized into easy (6%), medium 

(13%), and difficult (6%) levels, to evaluate students' understanding of various concepts in 

chemical analysis. This distribution of question difficulty is intended to simulate the actual 

exam experience, allowing students to gauge their strengths and weaknesses. In addition to 

multiple-choice questions, complex multiple-choice questions are also included, with a 

distribution of easy (2%), medium (6%), and difficult (2%) levels (Figure 1b). These 

questions require students to apply critical thinking and problem-solving skills, making them 

more challenging than standard multiple-choice questions. By incorporating complex 

multiple-choice questions, the try-out aims to assess students' ability to analyze complex 

information and make informed decisions. The primary objective of this try-out is to provide 

PPG students with an opportunity to familiarize themselves with the exam format and 

content, identify areas for improvement, and develop effective strategies to pass the actual 

PPG exam. By analyzing the results of the try-out, students can refine their study plans, focus 

on weak areas, and build confidence in their abilities. Ultimately, the try-out is designed to 

support students in achieving success in the PPG exam and becoming qualified chemical 

analysis teachers. 
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Figure 1.  Distribution of item difficulty levels for multiple choice (a) and complex multiple 
choice (b). 
 

As listed in Table 2, the try-out questions were reviewed by an expert to ensure their validity 

and effectiveness in assessing students' knowledge and skills. The results are available in the 

link below, presented in Bahasa form: https://docs.google.com/spreadsheets/d/1Q8LEo-

zdQez2VgzyKQbx6tA3A-eHumsanFMpl2EDC0c/edit?usp=sharing.. Based on the expert's 

feedback, several questions were revised to better align with the learning objectives. 

Specifically, questions 7, 12, 17, 24, and 30 were identified as areas for improvement. The 

expert suggested that these questions be revised to provide clearer instructions and more 

relevant answer choices. One of the key suggestions made by the expert was to specify the 

type of special needs student in question 12. By providing more context about the student's 

needs, such as visual or hearing impairment, the answer choices could be tailored to better 

reflect the required accommodations. This would enable students to demonstrate their 

understanding of inclusive teaching practices and adapt their strategies accordingly.  

In question 17, the expert recommended revising the narrative to better reflect real-world 

scenarios. For example, the scenario could involve reporting laboratory test results to the 

head of a food regulatory agency. This would make the question more relevant and engaging 

for students, while also assessing their ability to apply theoretical knowledge in practical 

contexts. The expert also suggested that the correct answers for question 24 should be 

options 1, 2, 3, and 5. To achieve this, the narrative for option 5 could be revised to focus on 

reporting laboratory test results to the relevant authorities. By making this change, the 

question would more accurately assess students' understanding of laboratory safety 

protocols and procedures. By incorporating the expert's feedback, the try-out questions can 

be refined to better assess students' knowledge and skills in chemical analysis. The revised 

questions will provide a more accurate measure of students' readiness for the actual PPG 

exam, while also helping them develop the skills and confidence needed to succeed in their 

future careers as chemical analysis teachers.  

The expert's recommendations were instrumental in strengthening the try-out questions, 

particularly in the area of Effective Student-Centered Learning. By incorporating more 

24%

52%

24%
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Easy Moderate Difficult

20%

60%
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Easy Moderate Difficult

https://docs.google.com/spreadsheets/d/1Q8LEo-zdQez2VgzyKQbx6tA3A-eHumsanFMpl2EDC0c/edit?usp=sharing.
https://docs.google.com/spreadsheets/d/1Q8LEo-zdQez2VgzyKQbx6tA3A-eHumsanFMpl2EDC0c/edit?usp=sharing.
https://docs.google.com/spreadsheets/d/1Q8LEo-zdQez2VgzyKQbx6tA3A-eHumsanFMpl2EDC0c/edit?usp=sharing.
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nuanced and context-specific scenarios, the questions were able to better assess students' 

ability to design and implement student-centered learning with social media approaches 

(Hight et al., 2021). This, in turn, will help students develop the skills and knowledge needed 

to create engaging and inclusive learning environments that cater to the diverse needs of 

their students. The expert's feedback also highlighted the importance of assessing students' 

behavior reflecting moral, emotional, and spiritual maturity in accordance with the Teacher's 

Code of Ethics. By incorporating questions that evaluate students' ability to make ethical 

decisions and demonstrate professional integrity, the try-out questions can help students 

develop a strong moral compass and a deep understanding of their responsibilities as 

educators. In terms of Implementing Learning Content and Approaches, the expert's 

recommendations emphasized the need for questions that assess students' ability to tailor 

their teaching strategies to meet the diverse needs of their learners. By incorporating 

scenarios that require students to consider the characteristics and needs of their students, 

the try-out questions can help students develop a more student-centered approach to 

teaching and learning. The expert's feedback also highlighted the importance of Teaching 

Strategies Based on Learner Characteristics. By incorporating questions that evaluate 

students' ability to design and implement teaching strategies that cater to the diverse needs 

of their learners, the try-out questions can help students develop a more nuanced 

understanding of the complex needs of their students. This, in turn, will enable them to create 

more effective and engaging learning environments. Overall, the expert's recommendations 

were invaluable in strengthening the try-out questions and ensuring that they align with the 

key indicators of effective teaching and learning. By incorporating the expert's feedback, the 

try-out questions can help students develop the skills, knowledge, and attitudes needed to 

become effective and compassionate educators who can make a positive impact on the lives 

of their students.  
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Table 3 presents the revised try-out questions that have been modified according to the 

expert's expectations. The revisions are highlighted in bold text, indicating the changes made 

to improve the clarity and effectiveness of the questions. The results is listed in the link and 

presented as Bahasa as follows:  https://tinyurl.com/yeyrzt2t. This revision process has 

resulted in try-out questions that are more easily understood by students, enabling them to 

answer the questions with greater confidence and accuracy. The revised questions have been 

designed to be more precise and relevant to the needs of PPG students in chemical analysis. 

By incorporating the expert's feedback, the questions now better reflect the key concepts and 

skills required in the field of chemical analysis. This will enable students to demonstrate their 

knowledge and understanding of the subject matter more effectively. The use of bold text to 

highlight the revisions made to the questions provides a clear visual indication of the changes 

that have been implemented. This transparency will help students to focus on the key areas 

of the questions and understand what is being assessed. By making the questions more 

accessible and easier to understand, the revised try-out questions will help to reduce student 

anxiety and promote a more positive assessment experience. The revised try-out questions 

will also enable educators to assess student knowledge and understanding more accurately. 

By using questions that are clear and concise, educators can gain a more accurate picture of 

student strengths and weaknesses, and provide targeted support and feedback to help 

students improve.  

Overall, the revised try-out questions represent a significant improvement over the original 

questions. By incorporating the expert's feedback and making the questions more accessible 

and easier to understand, the revised questions will help to promote a more positive and 

effective assessment experience for PPG students in chemical analysis. 

Expert Validation Results and Comparison with Other Try-out Questions. 

Figure 2 presents a comparison of expert feedback for three sets of try-out questions: 

Chemical Analysis https://tinyurl.com/est8zuew, and Chemical Engineering 

https://tinyurl.com/mvmrfrbb . The results show that the Chemical Analysis set questions 

have the lowest percentage of errors, with only 5% of the questions requiring revision. In 

contrast, the Chemistry set questions had a 10% error rate, while the Chemical Engineering 

set questions had a significantly higher error rate of 24%. The low error rate for the Chemical 

Analysis set questions indicates that the expert had a high level of confidence in the quality 

and effectiveness of these questions. This is likely due to the careful design and development 

of the questions, which took into account the specific needs and requirements of PPG students 

in chemical analysis. The expert's feedback suggests that the Chemical Analysis set questions 

are well-suited for assessing student knowledge and understanding in this field. 

 

 

 

https://tinyurl.com/yeyrzt2t
https://tinyurl.com/est8zuew
https://tinyurl.com/mvmrfrbb
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Figure 2. Validity composition (percent) based on suggestions 
 

In contrast, the higher error rates for the Chemistry and Chemical Engineering set questions 

suggest that these questions may require further revision and refinement. The expert's 

feedback may have identified areas where the questions were unclear, ambiguous, or not 

aligned with the learning objectives. By revising these questions, educators can improve the 

validity and reliability of the assessment and ensure that students are being evaluated fairly 

and accurately. 

The results of this study highlight the importance of expert feedback in the development of 

high-quality assessment questions. By soliciting feedback from experts in the field, educators 

can identify areas for improvement and make targeted revisions to the questions. This can 

help to ensure that the assessment questions are valid, reliable, and effective in measuring 

student knowledge and understanding. Overall, the results of this study demonstrate the 

value of careful design and development of assessment questions, as well as the importance 

of expert feedback in ensuring the quality and effectiveness of these questions. The Chemical 

Analysis set questions, with their low error rate and high level of expert confidence, provide 

a model for the development of high-quality assessment questions in other fields. 

The try-out test was administered to two PPG students majoring in chemical analysis, and the 

results showed scores of 63 and 65. Following the try-out, the question developer provided a 

detailed discussion of the weaknesses and areas for improvement, focusing on the questions 

that proved challenging for the students. This discussion aimed to help the students better 

understand the concepts and improve their performance. The discussion of the try-out 

results highlighted the areas where the students struggled the most, which were primarily in 

the more difficult questions. By identifying these areas, the question developer could provide 

targeted support and guidance to help the students overcome their weaknesses. This 

approach enabled the students to learn from their mistakes and develop a deeper 

understanding of the subject matter. 

The try-out test and subsequent discussion were designed to prepare the PPG students for 

the final graduation exam. By simulating the actual exam experience and providing feedback 
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on their performance, the question developer aimed to help the students feel more confident 

and prepared for the challenges they would face. This approach is particularly important for 

students who aspire to become teachers at SMK analysis schools, where they will be expected 

to demonstrate a high level of competence in chemical analysis. The results of the try-out test 

also provided valuable insights for the question developer. By analyzing the students' 

performance, the developer could identify areas where the questions may need to be revised 

or improved. This feedback loop is essential for ensuring that the assessment questions are 

valid, reliable, and effective in measuring student knowledge and understanding. 

Overall, the try-out test and discussion were a valuable experience for the PPG students. By 

identifying areas for improvement and providing targeted support, the question developer 

helped the students to develop a deeper understanding of chemical analysis and prepare 

them for the challenges they would face in their future careers as teachers. The try-out results 

for PPG students majoring in Chemical Analysis at SMK proved to be a crucial factor in their 

success, with a remarkable 100% pass rate in the PPG exam. This outstanding achievement 

can be attributed to the effective preparation and assessment provided by the try-out, which 

helped identify and address areas of weakness, ultimately leading to the students' success. 

The try-out's impact on the students' performance highlights the importance of thorough 

preparation and assessment in achieving academic success.  

The results of the study indicate that the try-out questions were effective in enhancing 

students' understanding of chemistry analysis. The students' performance on the try-out 

questions showed a significant improvement in their ability to analyze and solve problems 

related to chemistry. This is consistent with the findings of previous studies, which have 

shown that well-designed assessment tools can improve student learning outcomes. The try-

out questions were also found to be effective in identifying areas where students need 

improvement. The results showed that students struggled with abstract concepts in 

chemistry, such as electrochemistry, analytical techniques, and chemical kinetics (Habiddin 

& Page, 2021). 

The study also found that the try-out questions had a positive impact on the graduation 

outcomes of PPG students. The students who performed well on the try-out questions were 

more likely to graduate with a strong understanding of chemistry analysis. This is consistent 

with the findings of Darling-Hammond (2006), who noted that teacher preparation programs 

that focus on developing teachers' subject matter knowledge and pedagogical skills can 

improve student learning outcomes. Overall, the study demonstrates the importance of 

developing high-quality assessment tools in teacher education programs. The use of try-out 

questions can help identify areas where students need improvement and provide valuable 

insights into the design of assessment tools that support student learning. Overall, the study 

demonstrates the importance of developing high-quality assessment tools in teacher 

education programs. The use of try-out questions can help identify areas where students need 

improvement and provide valuable insights into the design of assessment tools that support 

student learning.  



J-PEK, 11(01), 1-28    Article 

DOI: https://doi.org/10.17977//um026v11i12026p001       | 26  

 
 

Conclusion 

The development of try-out questions for PPG students in Chemical Analysis has shown 
promising results, with a high level of validity and effectiveness in assessing students' 
knowledge and skills. The integration of Question Analysis Materials, Subject Matter Study 
Materials, and Cognitive Level of Questions has enabled the creation of relevant and 
challenging questions that align with the learning objectives and outcomes of the SMK 
Chemistry analysis curriculum. The expert feedback and revision process has further 
improved the quality of the questions, resulting in a low error rate and high confidence in the 
assessment results. The 100% pass rate for PPG students in Chemical Analysis demonstrates 
the effectiveness of the try-out questions in preparing students for the actual PPG exam. 
Overall, this study highlights the importance of careful design and development of 
assessment questions in ensuring the validity and reliability of assessment results. To 
enhance the robustness of the try-out questions, it is recommended to combine and test them 
with other universities, allowing for a quantitative analysis with a broader population. 
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