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ABSTRACT  

 

This study aimed to develop an assessment instrument grounded in Wiggins and McTighe’s Six 

Facets of Understanding and to examine its feasibility through expert validation and classical item 

analysis. The study employed a research and development (R&D) approach using the ADDIE 

model (Analyze, Design, Develop, Implement, Evaluate). The development process in this study 

was conducted up to the Development stage. Expert validation (three validators) indicated that the 

instrument was highly valid in terms of construction (94%) and achieved perfect validity for 

content/material and language aspects (100%). A small-group trial also showed positive user 

responses, with high readability (91%) and adequate time allocation (74%). Teachers’ responses 

indicated very high ratings for relevance/fit (100%), language clarity (87.5%), and usefulness 

(95.83%). Item analysis showed that all 10 items were valid, and the instrument demonstrated high 

reliability (Cronbach’s alpha = 0.846). The difficulty indices were moderate, and most items 

showed acceptable-to-good discrimination. Overall, the developed instrument is feasible to 

proceed to the Implementation stage in future research. 
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INTRODUCTION  

The Merdeka Curriculum has been 

officially established and is currently used 

by Indonesian educational institutions. Its 

implementation calls for instruction that 

prioritizes students’ character development 

in line with the Pancasila Student Profile, as 

well as flexible learning that responds to 

students’ competency-development needs 

and focuses on essential content so that 

students are adequately supported to engage 

in deep and meaningful learning (Barlian et 

al., 2022). This curricular orientation toward 

deep and meaningful learning ultimately 

aims to ensure the achievement of learning 

objectives and optimal student outcomes. 

Therefore, designing appropriate assessment 

instruments is one of the key essentials for 

measuring the extent to which these learning 

objectives are attained. 

 

In the Merdeka Curriculum, learning 

objectives are derived from learning 
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outcomes. In general, learning objectives are 

formulated using Bloom’s Taxonomy, 

which hierarchically classifies cognitive 

abilities from the most basic to the most 

advanced levels. However, according to the 

National Curriculum and Assessment 

Standards Agency (BSKAP), current 

chemistry learning outcomes emphasize 

students’ understanding (BSKAP, 2024). 

Meanwhile, “understanding” in Bloom’s 

Taxonomy is typically positioned at the C2 

level, which is considered a lower-order 

cognitive level and thus less aligned with the 

demands of the current Merdeka 

Curriculum. In response, the BSKAP (2024) 

Learning and Assessment Guidelines 

recommend alternatives to Bloom’s 

Taxonomy for formulating learning 

objectives, including Wiggins and 

McTighe’s framework and Marzano’s 

taxonomy. Wiggins and McTighe’s 

formulation—through the Six Facets of 

Understanding—focuses on deep 

understanding and is therefore relevant to 

the current Merdeka Curriculum. Using this 

framework, teachers can assess students’ 

understanding and competence through the 

facets of explanation, interpretation, 

application, perspective, empathy, and self-

knowledge. These facets position students 

not only to know the content, but also to 

grasp facts and meaning by transferring and 

applying their knowledge and skills to new 

situations based on their learning 

experiences (Elisa, E., 2022; Wiggins & 

McTighe, 2005).

 

 

METHODS  

The method used in this study was 

Research and Development (R&D). The 

development procedure followed the 

ADDIE model, which consists of five 

stages. In the first stage (Analyze), the 

researchers conducted a needs analysis and 

reviewed supporting data sources to develop 

the instrument. After the required data were 

collected, a draft product was designed in the 

second stage (Design), which involved 

determining the item format, developing 

validation sheets, constructing the Six 

Facets of Understanding–based assessment 

instrument, and preparing the scoring 

guidelines. Once the product draft had been 

completed, the study proceeded to the third 

stage (Development). Prior to the tryout, the 

developed Six Facets of Understanding–

based assessment instrument was validated 

by expert validators to evaluate its content 

feasibility. The product feasibility criteria 

are presented in Table 1. 

 

 

 

Table 1. Validation Feasibility Criteria 

Percentage Validation Criteria 

80.00–100.00 Valid 

60.00–79.99 Sufficiently valid 

50.00–59.99 Less valid 

0–49.99 Not valid 

(Riduwan, 2012) 

After the instrument was deemed 

feasible, it was piloted in a small-group trial 

to obtain user feedback and subsequently 

followed by an item analysis to measure: 

 

Validity analysis. 

To determine the validity of the 

assessment items, the Pearson product–

moment correlation formula was used, as 

follows: 
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 ......(1) 

 

Notes: 

r  = correlation coefficient between 

variables X and Y 

N =  number of respondents 

X  =  score for an individual item 

Y  =  total score 

 

This analysis can be conducted using 

SPSS software. After the item validity 

coefficients are obtained, the results are 

compared with the critical r value from the 

correlation table at the 5% and 1% 

significance levels with df = N − 2. If r 

(calculated) > r (table), the item is 

considered valid at the selected significance 

level. 

 

Reliability Analysis 

Reliability testing is conducted to 

determine whether the items consistently 

measure the intended construct. The 

reliability coefficient in this study was 

calculated using Cronbach’s alpha 

(Sugiyono, 2019). 

 

 

......(2) 

 

r₁₁  =  instrument reliability coefficient 

k =  number of items 

∑σᵢ²  =  sum of the item-score variances 

(for item i) 

σₜ²  =  total score variance 

 

 

 The r value obtained from the 

Cronbach’s alpha calculation was then 

compared with the critical r value from the 

Pearson product–moment correlation table 

at α = 0.05 with df = N − 2 (N = number of 

students). 

 

Item Difficulty Analysis 

 Item difficulty reflects the proportion 

of students who answer an item correctly. By 

examining the difficulty index, researchers 

can identify items of acceptable quality that 

are suitable for use. The difficulty index was 

calculated using the following formula 

(Sumarna, 2009). 

 

 

𝑃 =
∑ 𝑋

 𝑆𝑚𝑁
 ......  (3) 

 

 

Notes: 

p  = difficulty indeks 

∑X = total item score 

Sₘ = maximum possible score 

N  =  number of students 

 

The criteria for item difficulty are presented 

in Table 2. 

 

 

Table 2. Item Difficulty Criteria 

Difficulty Index Item Category 

0.00–0.30 Difficult 

0.31–0.70 Moderate 

0.71–1.00 Easy 

(Sudjana, 2011). 

 

Item Discrimination Analysis 

 Item discrimination examines how 

well an item differentiates among students 

with high, moderate, and low ability levels 

(Ida Ayu Gde Yadnyawati, 2019). 

Discrimination was determined by ranking 

all test-takers by total score from highest to 

lowest. The participants were then divided 

into the upper 27% (high total scores) and 

the lower 27% (low total scores) groups 

(Sumarna, 2009). The discrimination index 
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was calculated using the following formula 

(Sukardi, 2015): 

 

𝐷𝑃 =
𝐵𝐴−𝐵𝐵

1

2
.𝑁

 ........ (4) 

Notes: 

BA =  upper group (high-performing 

students) 

BB  =  lower group (low-performing 

students) 

N  =  number of test-takers 

 

The classification of item discrimination is 

shown in Table 3. 

 

Table 3. Item Discrimination Criteria 
Discrimination Index Criteria 

< 0.00 (negative) Very poor 

0.00–0.20 Poor 

0.21–0.40 Fair 

0.41–0.70 Good 

0.71–1.00 Very good 

 

 The final output of this development 

study was a Six Facets of Understanding–

based assessment instrument grounded in 

Wiggins and McTighe’s framework that is 

feasible for large-scale testing at the 

Implementation stage. However, the 

Implementation stage was not conducted in 

this study; the development process was 

carried out only up to the Development 

stage. The Evaluation stage was 

implemented formatively, meaning that 

evaluation was performed at each stage of 

the ADDIE model. 

 The data sources in this study—

including the small-group trial and item 

analysis were Grade XI students from State 

Senior High School 4 Pekanbaru (SMA 

Negeri 4 Pekanbaru) and State Senior High 

School Plus of Riau Province (SMA Negeri 

Plus Provinsi Riau). Data were collected 

using validation sheets, the Six Facets of 

Understanding–based assessment items, and 

a user response questionnaire. The 

validation sheets were used to determine the 

validity of the assessment items in terms of 

construction, content/material, and language 

through review by three experts. The 

assessment items were used to obtain 

students’ scores and to conduct item 

analysis. The user response questionnaire 

was administered to collect feedback from 

the teacher and students regarding the 

developed items. 

 

 

RESULTS AND DISCUSSION 

Understanding enables students not 

only to know the content, but also to grasp 

facts and meaning by being able to transfer, 

use, and apply their knowledge or skills to 

new situations based on their learning 

experiences (Wiggins & McTighe, 2005). 

Therefore, the ability to transfer what has 

been learned is essential for students to 

internalize knowledge effectively and 

achieve meaningful learning. Wiggins and 

McTighe further developed the Six Facets 

of Understanding, indicating that students 

should demonstrate competence across all 

six facets to determine the depth of 

understanding attained after instruction. 

This orientation toward deep understanding 

aligns with the current Merdeka Curriculum 

and is also emphasized in the Merdeka 

Curriculum Learning and Assessment 

Guidelines (BSKAP, 2024). 

 

Validation of the Wiggins and McTighe 

Six Facets–Based Assessment Instrument 

The Six Facets of Understanding–

based assessment instrument was developed 

for the topic of chemical equilibrium. 

Validation was conducted by three expert 

validators who reviewed the instrument in 

terms of construction, content/material, and 



96  Journal of The Indonesian Society of Integrated Chemistry Vol. 17 No. 2 - December 2025 

 

 

language. Each validator was asked to 

evaluate the developed items and provide 

suggestions for improvement, enabling the 

level of validity to be determined. The 

validation process involved two rounds of 

revision, and the validators provided final 

ratings at the end of the validation stage. The 

validation results are presented in Figure 1. 

 
Figure 1. Average Validation Scores 

Expert validation results indicated that 

the 10 developed items were highly valid in 

terms of construction, content/material, and 

language, and therefore suitable for the 

small-group trial. 

The small-group trial involved 10 

Grade XI students at State Senior High 

School Plus of Riau Province. Both the 

test-takers and the chemistry teacher 

completed a user response questionnaire to 

provide feedback on the developed 

instrument. The results of the teacher and 

student response analyses are presented in 

Tables 4 and 5. 

 

Table 4. Teacher User Response Results 

 

Aspect 
Score 

(%) 
Category 

Relevance/Alignment 100 Very High 

Language 87.5 Very High 

Usefulness 95.83 Very High 

Average (%) 94.44 Very High 

 

Table 5. Student User Response Results 

 

Aspect 
Score 

(%) 
Category 

Item Readability 91 Very High 

Time Adequacy 74 High 

Average (%) 82.5 Very High 

 

Overall, user feedback was positive 

regarding the developed assessment 

instrument. Next, to examine item quality, 

classical test theory–based item analysis was 

conducted, including tests of item validity, 

reliability, discrimination, and difficulty 

(Ida Ayu Gde Yadnyawati, 2019). 

 

Table 6.  Summary of Item Correlation 

Coefficients and Item Status 

 
Item 

No. 
r (calculated) r (table) Status 

1. 0,720 0,374 Valid 

2 0,488 0,374 Valid 

3 0,735 0,374 Valid 

4 0,708 0,374 Valid 

5 0,710 0,374 Valid 

6 0,733 0,374 Valid 

7 0,625 0,374 Valid 

8 0,694 0,374 Valid 

9 0,492 0,374 Valid 

10 0,627 0,374 Valid 

 

Based on Table 6, all 10 developed 

items were deemed valid and suitable for 

use. In addition to validity testing, reliability 

analysis was conducted using Cronbach’s 

alpha. The obtained Cronbach’s alpha 

coefficient of 0.846 indicates that the 10 

items in the Wiggins and McTighe Six 

Facets of Understanding–based assessment 

instrument demonstrate high reliability. 

 

Characteristics of the Six Facets of 

Understanding–Based Assessment 

Instrument 

 

The items that were confirmed to be valid 

and reliable were further examined through 

item characteristic analysis to determine 

their difficulty levels and discrimination 

indices. This item characteristic analysis 

was administered to 30 students at State 

Senior High School 4 Pekanbaru. The item 

difficulty results are presented in Table 7. 

 

Table 7. Summary of Item Difficulty Levels 

 
Item No. Value Category 

1 0.70 Moderate 

2 0.63 Moderate 

3 0.68 Moderate 

4 0.45 Moderate 

5 0.45 Moderate 

6 0.67 Moderate 

7 0.70 Moderate 

8 0.57 Moderate 

9 0.57 Moderate 

10 0.70 Moderate 
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The difficulty analysis indicated that 

the 10 developed items are acceptable and 

suitable for use. The obtained difficulty 

indices range from 0.30 to 0.70, indicating 

well-functioning items (Zainal, 2012). Each 

item was then examined using item 

discrimination analysis to evaluate its ability 

to differentiate among students with high, 

moderate, and low ability levels. The 

discrimination results are presented in Table 

8. 

Table 8.  Summary of Item Discrimination 

Indices 
Item 

No. 

Discrimination 

Index 
Category 

1 0.6 Good 

2 0.4 Fair 

3 0.67 Good 

4 0.53 Good 

5 0.6 Good 

6 0.53 Good 

7 0.6 Good 

8 0.3 Fair 

9 0.4 Fair 

10 0.6 Good 

 

The obtained discrimination indices 

were all ≥ 0.30, indicating that the developed 

Six Facets of Understanding–based 

assessment instrument can adequately 

distinguish among students with high, 

moderate, and low ability levels (Ida Ayu 

Gde Yadnyawati, 2019). 

Through a development procedure 

consisting of the following stages: (1) 

Analyze, (2) Design, and (3) 

Development—with formative evaluation 

conducted at each stage—the study 

produced an instrument aligned with 

Wiggins and McTighe’s Six Facets of 

Understanding framework for deep 

understanding, consistent with the 

expectations of the Merdeka Curriculum. 

Expert reviewers also indicated that the 

developed instrument met very high quality 

standards across construction, 

content/material, and language aspects. This 

further suggests that the items were 

appropriately aligned with the indicators 

derived from the Six Facets of 

Understanding. 

User responses likewise showed that 

the developed items can be effectively used 

in classroom instruction and can help 

teachers identify content areas that require 

greater emphasis. The items were also 

considered appropriate for senior high 

school (SMA) students, easy to read, and 

understandable. 

Based on the findings above, it can be 

concluded that the developed Six Facets of 

Understanding–based assessment 

instrument is suitable for use, as it has 

demonstrated sound item characteristics. 

 

. 

 

CONCLUSION

The Six Facets of Understanding–

based assessment instrument for Grade XI 

chemical equilibrium (or equivalent 

SMA/MA level) was developed using the 

ADDIE model through the Analyze, Design, 

and Development stages; the 

Implementation stage was not conducted 

because the study focused on instrument 

development. Expert validation indicated 

that the instrument was valid 

(content/material and language: 100%; 

construction: 94%). User feedback was also 

positive, with teacher ratings showing very 

high relevance/alignment (100%), strong 

language clarity (87.5%), and high 

usefulness (95.83%), while student 

responses indicated high readability (91%) 

and adequate time allocation (74%). Item 

analysis confirmed that all 10 items were 

valid and reliable, with acceptable difficulty 

levels and discrimination indices. Future 

studies should proceed to the 

Implementation stage to evaluate the 

instrument’s effectiveness in real 

assessment settings and to adapt the Six 

Facets framework for assessment 

development in other chemistry topics. 
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