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Abstract: This study aims to develop a performance-based assessment 
instrument to assess students’ Science Process Skills (SPS) for saponification 
laboratory activities. This research is an instrument development study, 
consisting of four main stages: planning, development, validation, and pilot 
testing. A total of twelve 11th grade students from a high school in Bandung 
participated in pilot testing phase to evaluate the instrument’s reliability. This 
performance-based instrument covers 27 performance aspects aligned with 
six SPS indicators: predicting, planning, implementing, observing, 
communicating, and interpreting. This instrument demonstrates strong 
content validity, with a CVI of 0.99. Inter-rater reliability was analyzed using 
Kendall’s W Coefficient. The results show variable agreement results: 2 
aspects showed very strong agreement, 3 aspects showed strong agreement, 
and 11 aspects showed weak agreement. These findings suggest the need to 
refine several instrument items to enhance inter-rater reliability. The 
practicality of the instrumen, evaluated through assessors, resulted in a score 
of 3.35 on a scale of 4.00, indicating the instruments is very practical for further 
implementation.  Overall, the final product of instrument is valid and practical 
for assessing students’ SPS in the saponification lab activities, though further 
improvements are necessary to improve inter-rater agreement.  
 
Keywords: Assessment; Performance-based instrument; Saponification Lab 

Activities; Science Process Skills 

  

Introduction  
 
Assessment is an integrated process in learning. It is 

the process of collecting, reporting, and utilizing 
information regarding the learning process and 
outcomes, as well as the competencies achieved by 
students (Nahadi & Firman, 2019; Schellekens et al., 
2021). The information is obtained through various 
assessment instruments design to align with 
instructional objective (Nahadi & Firman, 2019). 
According to Permendikbud No.23 of 2016, the three 
aspects that need to be developed in the learning process 
are aspects of affective, knowledge, and psychomotor. 
However, assessments in chemistry learning in 

Indonesia are still largely focused on the cognitive 
domain (Ainillana & Louise, 2024; Sugrah et al., 2019). 
Ideally, assessment should reflect all three domains in a 
balanced manner (Lestari et al., 2025). This align with 
Permendikbud No.21 of 2022, article 5, which states that 
the selection and/or development of assessment 
instruments must consider students’ characteristics and 
needs, also be based on the assessment plan outlined in 
the instructional design.  

In the context of chemistry learning, the integration 
of cognitive, affective, and psychomotor domains is 
crucial and can be achieved effectively through practical 
activities because chemistry is an ‘experimental science’ 
(Nahadi & Firman, 2019). Practical activities enable 
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learners to directly apply the concept they have learned 
in class, reinforcing their understanding of chemical 
principles (Kriswantoro et al., 2021; Sugrah et al., 2019), 
and also engaging in laboratory activities fosters 
positives attitudes, enhances learning motivation, and 
contributes to a more meaningful and effective learning 
process (Okam & Zakari, 2017; Stephenson et al., 2020). 

Furthermore, one important outcome of laboratory 
activities is the development of Science Process Skills 
(SPS), which are essential for students in the 21st century 
(Elfrida et al., 2021; Kusuma et al., 2025). SPS allows 
students to construct knowledge based on empirical 
evidence and apply it in real-life contexts (Sejati et al., 
2020). Although SPS is recognized for its significance, 
research has revealed that its development through 

laboratory activities is not always optimal (Sudirman et 
al., 2023). According to Fiolida et al. (2021), certain SPS 
indicators remain underdeveloped in current laboratory 
practices, leading to inadequate learning outcomes. 
Research by Irwanto et al. (2018) & Rahayu (2020) 
support such concerns by revealing that students’ SPS 
proficiency in chemistry classes are still relatively low 
and often unsatisfactory. These findings highlight the 

necessity of more focused and structured approaches for 
practical work to ensure that all aspects of SPS are 
effectively fostered in learning process.  

A SPS assessment is required in order to determine 
the achievement of students’ SPS (Sibic & Şesen, 2022; 
Sudirman et al., 2023). Students’ SPS in practical 
activities can be assessed by performance-based 
assessment (Isnaini & Utami, 2020; Sudirman et al., 
2023). Performance-based assessment is an assessment 
of process or skill, product, or both demonstrated by 
students, so that students are actively involved in hands-
on and minds-on learning (Elfrida et al., 2021; 
Heydarnejad et al., 2022). Moreover, performance-based 
assessment is able to measure students’ knowledge, 
reasoning, skills, products, and multiple intelligences 
(Sari et al., 2020). A preliminary study involving 
interviews with chemistry teacher revealed that 
performance-based assessment in schools are generally 
limited to cursory observations. This aligns with 
findings by Kusumaningtyas et al. (2018), which found 
that teachers in the field are frequently not apply 
authentic performance assessments. Instead, 
assessments are typically conducted through brief, non-
formal observations which fall short of accurately 
capture the competencies that students should 
demonstrate.  

Further evidence from Mudhakiyah et al. (2022) 
indicates that performance assessment instruments 
currently used in chemistry learning tend to lack clarity 
and specificity. For example, these instruments fail to 
distinguish between different topics or learning 
materials and are often to not equip the essential 

components such as detailed scoring criteria and 
performance descriptions. Furthermore, Hikmah et al. 
(2018) highlight to a poor conceptual and operational 
understanding of Science Process Skills (SPS) among 
chemistry teachers, which negatively impacts the 
accuracy and suitability of SPS assessments in the 
classroom.  Given these challenges, there is obvious need 
for a well-designed performance-based assessment 
instrument in chemistry learning that can efficiently 
assess students’ SPS using structured tasks and detailed 
scoring rubrics. Such assessments should be able to 
demonstrate the specific competencies targeted in 
practical chemistry activities. Moreover, to ensure their 
effectiveness, performances assessment instruments 
must meet essential quality standards, including 

validity, reliability, and practically (Oktavilani & 
Agustini, 2024; Popham, 2017). 

The chemistry curriculum for Grade 12th includes 
the topic of macromolecules, particularly the sub-
material on fats, as outlined in Permendikbud No.37 of 
2018. This content is specifically addressed in basic 
standard competency (KD) 4.11, which requires students 
to analyze the information regarding the production and 

impact of macromolecular products. The topic of 
macromolecules cover classification such as polymers, 
carbohydrates, proteins, lipids and fats. However, the 
majority of this content is theoretical and descriptive, 
which often makes it seem abstract and challeging for 
students to understand (Saragih et al., 2021). A 
preliminary survey conducted at high school in 
Bandung shows that performance-based assessment 
was not being used to assess students’ Science Process 
Skills (SPS) in the lipid sub-material, especially through 
the saponification lab activity. In facts this activity has 
great potential to improve students’ comprehension the 
topic of lipid in macromolecules. Students may better 
comprehend the idea and build important scientific 
skills by conducting the saponification experiment, 
which turn lipid into soap (Putri et al., 2024).  

These findings lead the research to explore the topic: 
“Assessing Students’ Science Process Skills: Designing a 
Performance-Based Assessment Instrument for 
Saponification Lab Activities”. This study aims to design 
performance-based assessment instrument to assess 
students’ Science Process Skills (SPS) through 
saponification lab activity.  

 

Method  
 
This research is an instrument development study 

that applies the Development and Validation (D&V) 
phases, adapted from the phases proposed (Adams & 
Wieman, 2011). The research stages are shown in Figure 
1. 
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Figure 1. The stages of research process  

 
The planning stage analyzed the core and standard 

competencies (KI and KD) of grade 12th chemistry 
curriculum (2013 revision), conducted a literature 
review, performed a field survey, and optimized the 
saponification activities. The development stage 
designed the performance assessment instrument, 
including creating an assessment grid, developed task, 
and prepared scoring rubrics. The validation stage 
focused on testing content validity to ensure the 
instrument’s relevance and accuracy. Finally, in the pilot 
phase, a limited trial test was conducted, along with 
inter-rater reliability tests, to evaluate the consistency 
and usability of the instrument in the classroom.  

This study involved 5 qualified validators, they are 
2 high school chemistry teachers and 3 chemistry 
education lectures from Faculty of Mathematics and 
Natural Sciences Education, Universitas Pendidikan 
Indonesia (UPI). A minimum of 5 validators to 
guarantee adequate agreement (Almanasreh et al., 2019; 
Chong et al., 2021). In addition, 5 assessors (observers), 
who participated in this study, are chemistry education 
students from Faculty of Mathematics and Natural 
Sciences Education, Universitas Pendidikan Indonesia 
(UPI). The limited trial of the performance-based 
instrument product involved 12 of 11th graders who had 
previously studied the lipid sub-material in the 
macromolecule topic. 

The instruments used in this study included an 
interview-guidelines, a validation sheet, an observation 
sheet for the limited trial and reliability testing, a student 
worksheet for collecting students’ responses, and a 
questionnaire to evaluate the practicality of the 
performance-based instrument. The collected data were 
then analyzed. Content Validity Ratio (CVR) and 
Content Validity Index (CVI) methods were used to 
calculate the content validity test (Lawshe, 1975). The 
CVR value is obtained using the following Formula 1. 

 

CVR =
𝑛𝑒−

𝑁

2
𝑁

2

  (1) 

As for ne: number of validators stating valid and N: 
total number of validators. The minimum CVR value is 
0.99 for five validators. Furthermore, The CVI value is 
obtained using the following Formula 2. 

 

CVI =
CVRt

Total instrument items
  (2) 

 
As for CVRt: CVR total.  

The scores gathered from assessors in limited trial 
stage were then analyzed using an inter-rater reliability 
test in order to determine the rater’s level of agreement. 
The test used the Kendall’s W coefficient, which is 
suitable for ordinal data rated by numerous assessors 
(Gisev et al., 2013). The Kendall’s W value was 
calculated using IBM SPSS 27, and its interpretation 
followed guidelines from  (Hajghasem et al., 2022). 

 
Table 1. Kendall's W Coefficient Interpretation 
Kendall’s W Coefficient Agreement Interpretation 

>0.700 Very Strong 
0.510 – 0.700 Strong 
0.310 – 0.500 Medium 
0.110 – 0.300 Weak 
<0.110 Very Weak 

 
After the limited trial was conducted involving 5 

assessors, a practicality test was carried out by 
distributing questionnaires to assessors who had used 
the performance-based assessment instrument (Rosidin 
et al., 2023). To determine the level of practicality, a 
following formula adapted form (Widoyoko, 2012). 

 
𝐏𝐫𝐚𝐜𝐭𝐢𝐜𝐚𝐥𝐢𝐭𝐲 𝐒𝐜𝐨𝐫𝐞 =  

Total score obtained form assessors

Total number of assessors ×Number of Questionnaire Items
  

 
Following are the categories of practicality score as 

shown in Table 2.  
 

Table 2. Practicality Categories 
Practicality Score Category 

3.26 – 4.00 Very practical 
2.51 – 3.25 Practical 
1.76 – 2.50 Not practical 
1.00 – 1.75 Very not practical 

 
Result and Discussion 

 
The findings of this study encompass the 

developmental stages of the performance-based 
assessment instrument and its quality. 

 
Development Stages of Performance Assessment Instrument 

The development of performance assessment 
instrument to assess SPS for saponification lab activities 
involved 4 main stages: planning, development, 
validation, and limited trial. Firstly, the planning stage. 
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The initial step in this stage involved analyzing the core 
and standard competencies (KI & KD) to identify 
relevant material for developing performance-based 
assessment instruments. According to Permendikbud 
No.37 of 2018, the standard competencies (KD) 4.11 was 
selected: “Analyzing the results of information searches 
regarding the manufacture and impact of a product 
derived from macromolecules.” The macromolecule 
topic, particularly the subtopic on lipids, was selected 
because it is suitable for exploration through practical 
activities.  

Furthermore, literature reviews revealed that SPS 
can be affectively developed through hands-on 
experiments (Elfrida et al., 2021). The implementation of 
SPS enables students to construct scientific concepts 

independently (Komisia et al., 2022). SPS assessment 
also fosters positive scientific attitudes such as curiosity 
and openness to new ideas (Hasanah et al., 2020). 
Moreover, SPS assessments help teachers in designing 
more targeted and effective learning strategis (Setiono & 
Astuti, 2021). Subsequently, interviews with teachers 
revealed that hands-on activity in lab for the lipid topic 
had not yet been implemented. Additionally, 

performance-based assessments were still limited to 
simple observations without structured instruments. 
Also, teachers acknowledged the need to performance-
based assessment that capable more precisely to assess 
students’ SPS. Concurrently, optimization of the 
saponification lab activities was conducted to identify 

appropriate tools, materials, and procedures. The 
procedure, which was adapted from Hasibuan et al. 
(2019) and OLABS, “Saponification-The Process of 
Making Soap”, included steps such as testing coconut oil 
solubility, conducting saponification reaction, 
identifying soap using foam test, and analyzing 
emulsion properties.  

Secondly, the development stage. This stage begins 
with the creation of an assessment grid to guide the 
development of performance-based instruments 
(Ainillana & Louise, 2024). Assessment grid ensures 
each competency is assessed proportionally (Sofyan et 
al., 2019). Indicators of competency achievement are 
developed from standard competency (KD) 4.11 
utilizing Science Process Skills (SPS) indicators based on 

Nahadi & Firman (2019). These indicators are tailored to 
student’s skills relevant to saponification lab activity, 
including observation, interpretation, prediction, 
implementation, planning, and communication. Each 
indicator is associated to minds-on and hands-on 
activities, which form the basis for designing the 
performance-based assessment instrument. Following 
the procedures outlined (Rasyidin & Mansur, 2009), 

performance tasks were developed by identifying the 
relevant knowledge and skills based on KD 4.11 and SPS 
in the lipids sub-topic, designing performance tasks, 
resulting in 27 tasks, and establishing a scoring guideline 
using a 1 – 4 rating scale. Therefore, there are 7 skill 
indicators, 6 SPS indicators, and 27 performance tasks.  

 

Table 3. Some items from performance-based instrument grid 
Skills Indicator SPS Indicator Performance Tasks 

4.11.1 Predicting saponification 
reaction from coconut oil 
 

Prediction 4.11.1.1 Construct problem statement 
concerning the saponification reaction of 

coconut oi 

4.11.2 Designing saponification 
experiment from coconut oil 

Experiment Planning 4.11.2.1 Re-arrange the saponification procedure 
from coconut oil according to the provided 

video 

The initial draft of the performance assessment 
instrument was developed based on an assessment grid 
containing skill indicators, SPS indicators, performance 
tasks, and scoring rubrics. The scoring rubric is 
analytical rubric with 1 -4 scale that was modified from 
(Chowdhury, 2018). It consists of 27 performance items 
with specific criteria. A score of 1 indicates the lowest 
skill level and 4 indicates the highest. Each score is 
described based on the students’ demonstrated skills. 
This performance instrument draft was designed to 
assess students’ SPS in saponification lab activity.  

The following section will then provide an 
explanation of the outcomes of the third and fourth 
stages, which are the validation stage and limited trial 
stage.  
 

Performance-based Assessment Instrumen Quality 
Performance Instrument’s Content Validity 

An instrument is considered valid it accurately 
measures it is intended to measure. Content validity 
refers to how well the instrument represents the learning 
material  (Yusup, 2018). Content validity is assessed 
through expert judgment (Lawshe, 1975). 

In this study, content validity was evaluated by 
expert validators (Viyanti et al., 2023), who assessed the 
alignment between skills indicators, SPS indicators, 
performance tasks, and scoring rubrics. Validators also 
provided suggestion to improve the instrument. These 
suggestions then served as the base for revisions, 
ensuring that performance-based instrument is valid in 
terms of content and able to affectively measure 
students’ SPS for saponification lab activities. Feedback 
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from the validators was analyzed using the CVR and 
CVI (Lawshe, 1975). The CVR results are shown in the 
Figure 2.
 
Table 4. An example of an item from initial draft of the performance-based instrument 

SPS Indicator Performance Tasks Rubric 

Prediction 
 

4.11.1.1 Construct problem 
statement concerning the 
saponification reaction of 

coconut oil. 

Rubric Indicators: 
1. Construct the problem statement related to the saponification 

reaction. 
2. Construct the problem statement based on phenomena provided in 

the worksheet.  
3. Construct the problem statement about how soap work.  

Scoring Guidelines: 
4: Problem statements meet all the 3 indicators accurately. 

3: Problem statements meet the 2 indicators accurately. 
2: Problem statement meets the 1 indicator accurately. 

1: Problem statement does not align with any of the indicators.  

 

 
Figure 2. Graph of CVR Values for Instrument Items 

 
Table 5. An example of task item revision 
Before Revision After Revision 

Scoring Guidelines: 
4: Measuring 5 mL of ethanol using a measuring cup 
correctly: the cup is placed on a flat surface, ethanol is 
poured along the inner wall, the lower meniscus is read at 
eye level, and the volume reading is accurate. 
3: Measuring 5 mL of ethanol using a measuring cup 
correctly: the cup is placed on a flat surface, ethanol is 
poured along the inner wall, the lower meniscus is read at 
eye level, but the volume reading is not accurate. 
2: Measuring 5 mL of ethanol using a measuring cup 
correctly: the cup is placed on a flat surface, ethanol is 
poured along the inner wall, but the lower meniscus is not 
read at eye level, and the volume reading is not accurate. 
1: Measuring 5 mL of ethanol using a measuring cup 
correctly: the cup is placed on a flat surface, but ethanol is 
not poured along the inner wall, the lower meniscus is not 
read at eye level, and the volume reading is not accurate. 

Indicators: 
1. Places the measuring cylinder on a flat, level surface. 

2. Pours ethanol carefully along the inner wall of the 

measuring cylinder without spilling. 

3. Reads the lower meniscus at eye level. 

4. Records the volume accurately based on the observed 

meniscus. 

Scoring Guidelines: 
4: All 4 indicators are demonstrated correctly when measuring 

5 mL of ethanol. 
3: 3 indicators are demonstrated correctly.  
2: 2 indicators are demonstrated correctly.  

1: 1 indicator is demonstrated correctly.  
 
 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

4
.1

1.
1

.1

4
.1

1.
1

.2

4
.1

1.
2

.1

4
.1

1.
2

.2

4
.1

1.
2

.3

4
.1

1.
3

.1

4
.1

1.
3

.2

4
.1

1.
3

.3

4
.1

1.
4

.1

4
.1

1.
4

.2

4
.1

1.
4

.3

4
.1

1.
4

.4

4
.1

1.
4

.5

4
.1

1.
4

.6

4
.1

1.
4

.7

4
.1

1.
4

.8

4
.1

1.
4

.9

4
.1

1.
4

.1
0

4
.1

1.
4

.1
1

4
.1

1.
5

.1

4
.1

1.
5

.2

4
.1

1.
6

.1

4
.1

1.
6

.2

4
.1

1.
6

.3

4
.1

1.
6

.4

4
.1

1.
6

.5

4
.1

1.
7

.1

C
V

R
 V

al
u

es

Alignment between skill indicators
and SPS indicators

Alignment between SPS indicators
and performance tasks

Alignment between performance
tasks and scoring rubrics



Jurnal Penelitian Pendidikan IPA (JPPIPA) July 2025, Volume 11, Issue 7, 702-712  
 

707 

The CVR values were compared with Lawshe (1975) 
minimum standard for 5 validators, which is 0.99. If the 
CVR is above 0.99, the item is valid, if below, it is not. All 
items related align between skill indicators, SPS 
indicators, and performance tasks with CVR values of 1, 
so they are considered valid. Out of 27 items, 25 had a 
CVR of 1, while 2 items scored 0.6 for alignment between 
performance tasks and the scoring rubrics (items 4.11.4.2 
and 4.11.5.2). This score is below the minimum standard. 
However, those 2 items were still kept because the 
validators determined that they were relevant in terms 
of skill and performance alignment. According to 
(Lawshe, 1975), CVR results can be supplemented by 
additional approaches for determining whether to 
maintain particular items. 

Furthermore, the CVI value is calculated as the 
average CVR values of the items that passed the 
minimum threshold. The following table shows the CVI 
values. 

 
Table 6. CVI Result 
Content Validity Category CVI Value for 

Each Category 
Overall CVI 

Value 

Alignment between skill 
indicators and SPS 
indicators 

1.00 

0.99 
Alignment between SPS 
indicators and performance 
tasks 

1.00 

Alignment between 
performance tasks and 
scoring rubrics 

0.95 

 
The overall CVI value of the performance-based 

assessment instrument to assess students’ SPS for 
saponification lab activities is 0.99. This value exceeds 
the minimum standard suggested by Davis (1992), who 
recommended a CVI > 0.80. Since the result is above the 
threshold, the developed performance-based instrument 
is considered to have strong content validity. In many 
cases, using the overall CVI is also seen as more practical 
and efficient approach (Davis, 1992). 
 
Performance Instrument’s Inter-Rater Reliability 

Reliability shows how consistently an instrument 
measures what it is supposed to (Livingston, 2018). The 
limited trial aimed to test reliability of the developed 
performance-based assessment instrument. The method 
used in this study was inter-rater reliability, which 
involves several assessors (observers) using the same 
instrument (Miller et al., 2009; Sullivan, 2011). Each rater 
gives a score based on students’ performance (Miller et 
al., 2009). The results are then analyzed using Kendall’s 
coefficient or concordance (W) to measure agreement 
among assessors (Gisev et al., 2013). 

 

  
Figure 3. Left: A student performed the saponification lab 

activity; Right: An assessor observed the activities 

A limited trial was conducted to test reliability of 
performance-based assessment instrument for assessing 
students’ SPS. The trial involved 12 grades 11th students 
who had already learned about saponification in lipid 
sub-topic. The students were divided into 3 groups of 4 
people. Firman (2013) outlines that one observer can 
observe 3 -6 students doing similar task at the same time. 
Each student’s performance was assessed by assessors 
using the Google form-based instrument, which part 1 
assessed hands-on activities and part 2 assessed minds-
on activities. The obtained scores were analyzed using 
IBM SPSS 27. The Kendall’s W coefficient was calculated 
for each aspect of the instrument to determine how 
consistent the agreements were. The results were then 
interpreted using from (Hajghasem et al., 2022) (Table 1). 

The bar chart depicts the varying levels of 
agreement among assessors on 27 performance tasks. 2 
aspects are classified as very strong agreement, 3 as 
strong agreement, 11 as moderate agreement, and 
another 11 as weak agreement. Amongst these, 16 
aspects assess hands-on activities (physical tasks) and 11 
aspects assess minds-on activities (knowledge tasks). 
The bar chart also depicts that the Kendall’s W 
coefficients for hands-on activities are typically lower 

than that for minds-on activities. This shows that 
assessors had more difficult time making consistent 
judgment on physical tasks. Several factors may 
contribute to this, including limited visibility during 
observation (Wulan, 2018), scoring bias (Popham, 2017), 
and variances in how assessors apply the rubric’s 
scoring scale (Wolf & Stevens, 2007). 

 
Performance Instrument’s Practicability 

In addition to being valid and reliable, a good 
performance-based assessment instrument should also 
be practical (Murniati et al., 2023). A practical instrument 
is one that has clear instructions and guidelines, is 
simple to use, and is easy to score (Widoyoko, 2012). 
Assessors who had used the instrument were given the 
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questionnaire to evaluate its practicality. A 4-point 
Likert Scale, with 4 (strongly agree), 3 (agree), 2 
(disagree), 1 (strongly disagree), was employed in this 
questionnaire. This scale helps distinct viewpoints and 
avoids neutral answer (Widoyoko, 2012). The 
questionnaire was shared via Google Form during a 

limited trial. The practicality instrument evaluation 
covered 4 main aspects, which are feasibility (A), 
language (B), effectiveness (C), and weakness (D). These 
aspects were adapted from previous studies by 
(Siswaningsih et al., 2024). 

 

 

 

 
(a)  (b) 

Figure 4. Graph of Kendall's W Coef: (a) Hands-on Activities Items; and (b) Minds-on Activities Items 
 

Table 7. Instrument Practicality Questionnaire 
Code Aspect Statements 

A1 SPS indicators are aligned with the skills being assessed. 

A2 Performance aspects aligned with the descriptors in the rubric 

A3 Performance aspects are consistent with SPS indicators 

A4 The performance criteria in the rubric clearly reflect the performance aspects 

A5 The scoring rubric reflect the defined performance criteria 

A6 The differences between each score level in the rubric are clearly defined 

B1 The rubric and performance aspects follow proper Indonesian writing rules 

B2 The languages used for performance aspects is clear and understandable for assessors 

B3 The language used in the rubric is clear and understandable for assessors 

C1 Instructions for using the instrument are clear and easy to follow for assessors 

C2 The 1-4 scoring scale on the rubric is simple to use 

C3 The assessment rubric is easy to use 

C4 The rubric’s performance criteria are objective and fair 

C5 The rubric accurately reflects students’ performance on SPS indicators 

C6 The indicators in the rubric are observable by assessors 

C7 The performance aspects are arranged in a logical, observable sequence 

C8 The rubric can be used to assess SPS during saponification lab activities 

C9 The instrument can be used within the time allocated in the lesson plan 

C10 The rubric supports easy processing of students’ SPS 

D1 The rubric is difficult to understand 

D2 The score range in the rubric is too wide 

D3 There are too many performance aspects 

 
According to the bar chart form the practicality 

evaluation, both the feasibility aspect (A) and the 
language aspect (B) drew largely positives responses. 
The majority of respondents selected scores of 4 
(strongly agree) and 3 (agree), indicating that instrument 
was considered practical and easy to understand. This 
finding aligns with the argument of Astuti (2012), who 
stated that an instrument’s practicality is reflected 
through positive feedback from its assessors. 

Regarding the effectiveness aspect (C), the majority 
of the responses were positive. However, there were a 
few exceptions. One respondent disagreed with 
statements C2, C9, C10, scoring a 2 on each. From 
statements of C2 and C10, this is in line with Wolf & 
Stevens (2007) explanation that a wider score range can 
make assessments slower and more complicated since it 
requires more time and judgment to decide on a score. 
However, the statement C9 disagreement in this case 
may be due to time needed to assess students’ SPS. 
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Analytical rubric, the one used in this instrument, also 
tend to take longer to use compared to holistic rubric 
(Chowdhury, 2018). Despite these minor concerns, the 

overall responses suggest that the instrument is practical 
and largely well-received by assessors.  

 
Figure 4. Graph of Practicality Evaluation Results 

 
As for the weakness aspect, which contains negative 

statements, one respondent agreed with statements D2 
and D2, scoring a 2 on each. From these responses, this 
reflects the issues mentioned in statement C2, where 
using a wide scoring range was considered inefficient 
and difficult to apply. Two respondents also agreed with 
statement D3, scoring a 2 for the statement. This 
confirms (Popham, 2017), view that having too many 
instrument assessment criteria can reduce effectiveness. 
A good instrument should be concise, targeted, and 
straightforward.  

The practicality scores from respondents were then 
calculated using a formula adapted from Widoyoko 
(2012), by averaging all the responses. The final score 
was 3.334, which indicates that the perfomace-based 
instrument is highly practical. This shows that the 
performance-based assessment instrument for assessing 
students’ SPS in the saponification lab activities is very 
practical and suitable for use.   

Conclusion  

 
Based on the research findings, a performance-

based assessment instrument was successfully 
developed to assess students’ science process skills 
(SPS). The developed instrument includes 27 
performance aspects aligned with 6 SPS indicators, they 
are predicting, planning, observing, implementing, 
communicating, and interpreting. The instrument 
achieved a high validity score with CVI of 0.99. It also 

shows variable agreement results, with 2 aspects 
showed very strong agreement, 3 aspects showed strong 
agreement, and 11 aspects showed weak agreement. The 
practicality of the instrument resulted in a score of 3.3.5 
of 4.00, indicating it is very practical. These findings 
suggest the need to refine several instruments items to 
enhance inter-rater reliability.  
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