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ABSTRACT 

The study investigated the transformation of authentic assessment in education, which 
represented a shift from product-based evaluation toward contextual, reflective, and 
competency-oriented learning. Within the Merdeka Curriculum framework, authentic 
assessment functioned as both an evaluative and developmental tool to cultivate 21st century 
skills (critical thinking, creativity, collaboration, and communication) while supporting the Profil 
Pelajar Pancasila. However, limited research had examined how Artificial Intelligence (AI) could 
operationalize authentic assessment principles within this curriculum. An integrative literature 
review was conducted to analyze thirteen peer-reviewed journal articles published between 
2023 and 2026. The inclusion criteria covered three aspects: a focus on authentic assessment in 
education, the integration of AI or digital technologies, and relevance to 21st-century learning 
competencies. The synthesis showed three major findings. First, AI enhanced experiential and 
reflective learning through generative tools and personalized feedback that deepened students’ 
conceptual understanding and inquiry processes. Second, ethical and pedagogical tensions 
appeared between authenticity and academic integrity due to the increased use of AI in 
completing authentic tasks. Third, AI fostered innovative assessment models that redefined 
teacher roles and learner agency, enabling data-informed reflection and adaptive evaluation. 
The study concluded by proposing a conceptual model for integrating AI-based authentic 
assessment aligned with the Merdeka Curriculum, emphasizing ethical implementation, human-
AI collaboration, and scientific literacy as essential components of transformative learning. 

Keywords: artificial intelligence, authentic assessment, Merdeka Curriculum, Profil Pelajar 
Pancasila. 

1. INTRODUCTION 
The rapid advancement of the digital era has prompted a fundamental shift in 

educational assessment practices, moving away from purely summative evaluation 
toward more authentic and process-oriented approaches that are capable of capturing 
students’ real competencies. In chemistry education, this shift is particularly crucial due 
to the dual emphasis on conceptual understanding and experimental skills, which 
necessitates comprehensive assessment across cognitive, affective, and psychomotor 
domains (Nahadi & Firman, 2019; Supardi, 2015). Authentic assessment highlights 
learners’ ability to apply scientific knowledge in meaningful contexts that reflect real-
world scientific practices, thereby providing a more holistic representation of learning 
outcomes (Darling-Hammond & Snyder, 2000; Wiggins, 1993). 
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Within the Indonesian educational context, the Merdeka Curriculum reinforces the 
importance of authentic assessment as a strategic instrument for nurturing the Profil 
Pelajar Pancasila, particularly in fostering critical thinking, creativity, collaboration, and 
communication skills (Sugiri & Priatmoko, 2020). In chemistry learning, these principles 
are commonly operationalized through project-based laboratory activities, portfolio 
assessments, and inquiry-oriented evaluation models that encourage active student 
engagement and reflective learning processes (Pahriah et al., 2025; Setyawarno & 
Kurniawati, 2018). 

Despite its pedagogical potential, the implementation of authentic assessment in 
chemistry classrooms remains challenging. Previous studies report that limited teacher 
readiness, time constraints in designing assessment instruments, and varying levels of 
digital literacy among educators hinder its effective application (Devi & Fatonah, 2025; 
Hanifah & Irambona, 2019). Alongside these challenges, recent technological 
developments have introduced artificial intelligence as a promising tool to support 
assessment practices, particularly through automated scoring systems, adaptive 
feedback mechanisms, and data-driven learning analytics (Bulut & Beiting-Parrish, 
2024; J, 2024). Nevertheless, the integration of AI in educational assessment has also 
raised concerns related to academic integrity, student originality, and the ethical 
boundaries of automated evaluation (Chan & Lee, 2025). 

Although research on AI in education has grown substantially, a critical gap 
persists in understanding how AI can be meaningfully aligned with authentic 
assessment principles within the framework of the Merdeka Curriculum, particularly in 
the context of chemistry education and scientific literacy development. Existing studies 
tend to emphasize general AI functionalities or technological affordances (Kofinas et 
al., 2025; Thanh et al., 2023), while paying limited attention to the human-centered and 
ethical dimensions required to support authentic and reflective assessment practices 
(Picasso et al., 2024; Wahidin et al., 2025). Therefore, this integrative literature review 
synthesizes findings from thirteen international studies published between 2023 and 
2026 to examine how the collaboration between AI and the Merdeka Curriculum can 
transform chemistry assessment into a more adaptive, ethical, and student-centered 
system. 

2. METHODOLOGY 

2.1. Research Design 
This study employed an Integrative Literature Review (ILR) design to synthesize 

and critically evaluate research on the transformation of authentic assessment through 
the integration of Artificial Intelligence (AI) in education. The ILR approach allows the 
integration of theoretical, empirical, and conceptual studies to produce a comprehensive 
understanding of emerging educational phenomena (Snyder, 2019; Whittemore & 
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Knafl, 2005). This design was selected because it facilitates an in-depth examination of 
how AI-based tools influence authentic assessment design, implementation, and 
evaluation within 21st-century learning frameworks.  

2.2. Sources of Data 
The data of this study consisted of thirteen peer-reviewed journal articles 

published between 2023 and 2026. The selection process followed a systematic 
screening procedure to ensure transparency, as visualized in the PRISMA flow diagram 
(see Figure 1) (Page et al., 2021). Articles were purposively selected from reputable 
databases using the search terms “artificial intelligence,” “authentic assessment,” 
“learning,” and “education.” The inclusion criteria were as follows:  
1. Articles focusing on authentic assessment in educational or learning contexts; 
2. Studies integrating AI-based or digital assessment technologies for feedback, 

evaluation, or learning enhancement; and 
3. Research demonstrating relevance to 21st-century competencies, critical thinking, 

and creative problem-solving. 
The final corpus included the following thirteen studies: 
(Chan & Lee, 2025; Cole, 2023; Fatima et al., 2024; Kirsanov et al., 2026; Kofinas et al., 
2025; Lawrie, 2023; Mokganya & Zitha, 2025; Moreira & Hadjipieris, 2024; Picasso et 
al., 2024; Salinas-Navarro et al., 2024; Thanh et al., 2023; Wahidin et al., 2025; Yung 
et al., 2024) 
 

 

Figure 1. PRISMA Flow Diagram of the Literature Selection Process 
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2.3. Data Analysis Techniques  
Data were analyzed through four systematic stages adapted from integrative 

review procedures: 
1. Identification: reviewing the objectives, designs, and outcomes of each study; 
2. Screening and Selection: applying inclusion and exclusion criteria to ensure focus 

on AI-integrated authentic assessment; 
3. Categorization: organizing studies into emerging thematic clusters such as AI-

enhanced learning, academic integrity, pedagogical authenticity, and ethical 
implications; and 

4. Synthesis and Interpretation: integrating findings across studies to construct a 
conceptual framework describing how AI supports authentic assessment in 
education. 

3. RESULT AND DISCUSSION 
The synthesis of thirteen peer-reviewed journal articles published between 2023 

and 2026 revealed three central findings regarding the transformation of authentic 
assessment through Artificial Intelligence (AI) integration in educational and scientific 
contexts. 

Table 1. Synthesis of AI-Integrated Authentic Assessment Transformation (2023–2026) 

Theme Transformation & Key 
Findings 

Supporting 
Sources 

Relevance to Merdeka 
Curriculum & 

Chemistry 
Experient
ial & 
Reflectiv
e 
Learning 

AI enhances inquiry skills, 
conceptual understanding, and 
provides dialogic feedback for 
deeper engagement. 

Salinas-Navarro et 
al. (2024); Lawrie 
(2023); Cole (2023) 

Supports project-based 
laboratory activities and 
reflective scientific 
inquiry. 

Ethical & 
Integrity 
Tension 

Tension between AI’s 
capability to mimic authentic 
responses and the need for 
academic honesty. 

Thanh et al. (2023); 
Kofinas et al. 
(2025); Kirsanov et 
al. (2026) 

Focuses on developing 
character and integrity 
in the Profil Pelajar 
Pancasila. 

Pedagogi
cal 
Innovatio
n & 
Agency 

Redefining teacher roles 
through data justice, adaptive 
feedback, and fostering 
student self-agency. 

Picasso et al. 
(2024); Moreira & 
Hadjipieris (2024); 
Fatima et al. (2024); 
Chan & Lee (2025); 
Mokganya & Zitha 
(2025) 

Promotes learner-
centeredness and 
inclusivity in diverse 
chemistry classrooms. 

Future 
Model: 
AI-
Reflectiv
e 

A shift toward augmented 
human reflection and 
professional identity 
cultivation. 

Wahidin et al. 
(2025); Yung et al. 
(2024) 

Prepares students for 
AI-mediated scientific 
environments. 
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First, AI acted as a catalyst for experiential and reflective learning. Studies by 
Salinas-Navarro et al. (2024) and Lawrie (2023) demonstrated that generative AI tools 
enhanced students’ conceptual understanding, inquiry skills, and reflective 
experimentation. Similarly, Cole (2023) reported that professional conversation–based 
assessments supported by AI facilitated dialogic feedback and deeper engagement 
with authentic tasks. 

Second, a recurring challenge involved the tension between authenticity, 
academic integrity, and technological dependence. Thanh et al. (2023) and Kofinas et 
al. (2025) found that generative AI could reproduce authentic responses, potentially 
compromising originality and integrity. Kirsanov et al. (2026) identified students’ 
deliberate concealment of AI-generated content in online assessments. 

Third, AI fostered pedagogical innovation by redefining teachers roles and 
promoting learner agency. Picasso et al. (2024) and Moreira and Hadjipieris (2024) 
showed that data-driven AI analytics supported adaptive feedback and inclusivity 
through a data justice approach. Fatima et al. (2024) and Chan and Lee (2025) 
highlighted the potential of AI-based assessments to facilitate collaboration and self-
evaluation, while Mokganya and Zitha (2025) emphasized the importance of 
maintaining scientific interpretation and epistemological integrity in AI-mediated tasks. 

Collectively, the reviewed studies demonstrated a shift from AI-assisted 
assessment toward AI-integrated and AI-reflective models (Wahidin et al., 2025; Yung 
et al., 2024), where authenticity was redefined through the balance between 
technological mediation, human judgment, and ethical awareness. 

The findings further indicated that AI integration reshaped the epistemological 
and ethical dimensions of learning evaluation. These transformations aligned with the 
Merdeka Curriculum’s emphasis on critical thinking, creativity, collaboration, and 
communication (4C) within the Profil Pelajar Pancasila framework. 

The first theme suggested that AI-supported tools enabled experiential 
authenticity, allowing learners to engage in simulated scientific practices mirroring real-
world inquiry (Lawrie, 2023; Salinas-Navarro et al., 2024). Such practices enhanced 
reflective learning cycles by linking experimentation with personalized feedback, 
consistent with constructivist principles in chemistry education. 

The second theme revealed critical ethical and pedagogical challenges. The 
capacity of generative AI to perform complex tasks blurred the boundaries of originality 
and authorship (Kirsanov et al., 2026; Thanh et al., 2023). Kofinas et al. (2025) 
recommended redesigning assessment tasks that foreground process transparency and 
contextual adaptation. These insights highlighted the need for teacher assessment 
literacy to ensure fair and human-centered AI utilization. 

The third theme underscored a paradigm shift toward human–AI collaboration in 
assessment design. Picasso et al. (2024) advocated for ethical governance of AI through 
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fairness and inclusivity principles, while Fatima et al. (2024) and Moreira and Hadjipieris 
(2024) demonstrated how AI-enhanced analytics could improve formative feedback 
loops and learner self-agency. In chemistry education, these models were relevant for 
assessing experimental reasoning and problem-solving skills while maintaining the 
interpretive nature of scientific inquiry (Lawrie, 2023). 

Furthermore, emerging AI-reflective assessment models (Mokganya & Zitha, 
2025; Wahidin et al., 2025; Yung et al., 2024) indicated that the future of assessment 
lies not in automation but in augmented human reflection. Within the Merdeka 
Curriculum context, this transformation fosters ethically grounded, data-literate, and 
self-regulated learners capable of navigating AI-mediated learning environments. 

Overall, the integrative synthesis confirmed that AI-based authentic assessment 
can enhance educational equity and innovation while preserving humanistic values. 
Sustainable transformation depends on balancing technological efficiency with ethical 
awareness and pedagogical authenticity, ensuring that assessment continues to serve 
as a process of learning rather than a mere act of measurement. 

4. CONCLUSION 
This integrative literature review concluded that the integration of Artificial 

Intelligence (AI) into authentic assessment practices has redefined the nature, purpose, 
and ethics of educational evaluation, particularly in science and chemistry learning. The 
synthesis of thirteen international studies published between 2023 and 2026 revealed 
that AI functions as both a catalyst and a disruptor within the assessment landscape. 

First, AI-enabled authentic assessments enhance experiential and reflective 
learning by simulating real-world inquiry, providing automated feedback, and 
personalizing student learning trajectories. Second, the growing tension between 
authenticity and academic integrity underscores the necessity for ethical literacy and 
assessment transparency among educators and learners alike. Third, AI promotes 
pedagogical innovation and teacher–learner collaboration, emphasizing assessment as 
an interactive, data-informed, and human-centered process. 

In the context of the Merdeka Curriculum, these insights suggest that AI-driven 
authentic assessments can support the development of Profil Pelajar Pancasila by 
fostering critical thinking, creativity, collaboration, and scientific literacy. However, 
sustainable implementation requires educators to adopt a balanced approach—using 
AI as a co-assessor rather than a replacement for human judgment. 

Suggestions arising from this study emphasize the importance of teacher 
professional development in AI literacy, ethical assessment design, and digital 
pedagogical competence. Curriculum developers are encouraged to integrate AI-based 
tools within national frameworks to enhance feedback quality and equity in chemistry 
education. Future research should investigate context-specific models of AI-supported 
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authentic assessment in Indonesian schools, particularly those aligned with the 
reflective and inquiry-oriented principles of science learning. 
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