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Abstract. AI is progressively shaping both physics research and education, making AI literacy 

increasingly relevant. However, objective, age-appropriate AI literacy assessment tools for high-

school students remain limited. This research introduces a novel performance-based test for 16-19-

year-olds, theoretically grounded in current frameworks such as the one by the OECD. The 

instrument uses scenario-based Multiple True-False items designed to ensure ecological validity 

and resilience to technological change. Rasch-based analyses of first pilot data show promising 

psychometric properties, while validation studies will be performed at CERN Science Gateway and 

across Germany. Ultimately, results will inform targeted support for students and AI-focussed 

physics education interventions. 

AI Literacy in Physics Education: Motivation, Conceptual Frameworks and Assessment 

Significant advancements in AI technologies in recent years have not only increased their 

presence in our everyday lives but have also begun to augment science education. Integrating AI 

tools into teaching – enabling, amongst other things, enhanced learner engagement and 

personalised feedback – has attracted considerable interest, particularly in physics [1]. As many 

foundational principles of AI are rooted in physics, and modern physics increasingly benefits from 

AI applications, the relationship between the two fields is mutually reinforcing. Consequently, AI 

is expected to play a formative role in the future of both physics research and physics education. 

Equipping young learners with the competencies required for an efficient and responsible 

engagement with AI is therefore a central objective for educators. 

Over the past few years, various AI literacy frameworks have been proposed [2]. In a recent 

initiative, the OECD and the European Commission published a joint draft of a new AI literacy 

framework for primary and secondary education students [3]. Complementing these conceptual 

models, an effective assessment of young learners’ AI literacy is key to efficiently aid them. 

Consequently, the subsequent research question arises: 

How can the AI literacy of high-school students (16–19 years) be measured effectively to assess 

their ability to successfully apply and learn with AI and to identify training needs? 

Available AI Literacy Assessment Tests 

Along with the development of the aforementioned literacy frameworks, corresponding 

measurement tools have therefore been designed [4,5,6,7,8]. However, a major part of these 

instruments relies on self-assessment and is thus susceptible to metacognitive biases [9]. 

Consequently, a substantial need for more objective assessment tools becomes apparent [4,5]. 

While first performance-based tests have been developed, they are either susceptible to 

technological advancements in the field of AI [5,8], or target younger school students [7] or 

university students [5,6]. Accordingly, a quantitative and objective, robust AI literacy assessment 

test for high-school students remains unavailable. 



Framework for a Performance-Based AI Literacy Test for High-School Students 

To address this gap, a performance-based AI literacy assessment tool targeting 16-19-year-old 

high-school students is being developed. The theoretical concept behind it rests on four pillars: 

To begin with, the concept of AI literacy motivating the inventory brings together common 

aspects of the different approaches from the literature [2]. Given its high-level educational policy 

and scientific support, the OECD framework plays an outstanding role with questions referring 

back to the respective competences, knowledge, skills and attitudes of this work [3]. 

Furthermore, the assessment adopts a performance-based design that requires students to 

engage with AI-related scenarios. Items are hence designed as Multiple True-False questions. 

Next, the case vignettes of the questions included in the assessment test are designed to mimic 

typical use cases or everyday life situations of the target audience, focussing on applied aspects of 

AI. By providing examples that are more natural, the ecological validity is enhanced. 

Finally, the quick advancement of AI technologies poses challenges to the design especially of 

performance-based AI literacy assessment tests. To make the instrument more robust against 

technological progress a set of long-term fundamentals is drafted informing the respective items. 

Piloting, Revising and Validating the Instrument 

The instrument is currently in a phase of piloting and iterative revision, with Rasch modelling 

employed for psychometric analysis. Preliminary pilot data indicates high item reliability and 

promising item fit for the majority of items, while person reliability results suggest the need for 

further testing and revision. Subsequent validation studies of both an English and a German version 

of the test are planned with 16-19-year-old students at CERN’s Science Gateway and in secondary 

schools across Germany. 

Ultimately, the instrument will enable educators to identify training needs and support them in 

fostering AI-related competencies among their learners. It will further inform the development of 

a lab workshop intervention in the context of AI technologies in particle and accelerator physics, 

reconnecting AI with its roots in physics and its growing relevance for modern physics research. 

References 

[1] Almasri, F., Exploring the Impact of Artificial Intelligence in Teaching and Learning of 

Science: A Systematic Review of Empirical Research, Res. in Sci. Edu. 54 (2024) 977-997. 

[2] Yang, Y. et al., Navigating the landscape of AI literacy education: insights from a decade of 

research (2014–2024), Humanities and Social Sciences Communications 12, 374 (2025). 

[3] OECD, Empowering learners for the age of AI: An AI literacy framework for primary and 

secondary education (Review draft), Paris, 2025, URL:  

[4] Lintner, T., A systematic review of AI literacy scales, npj Sci. Learn., 9(50) (2024). 

[5] Hornberger, M. et al., What do university students know about Artificial Intelligence? 

Development and validation of an AI literacy test, Comp. & Edu.: AI 5 (2023) 100165. 

[6] Jin, Y. et al., GLAT: The Generative AI Literacy Assessment Test, Comp. & Edu.: AI 9 

(2025) 100436. 

[7] Chiu, T.K. et al., Developing and validating measures for AI literacy tests: From self-reported 

to objective measures. Comp. & Edu.: AI 7 (2024) 100282. 

[8] Klein-Avraham, I. et al., Measuring different types and domains of AI knowledge: 

Developing and validating a performance-based scale, Comp. & Edu. 247 (2026) 105573. 

[9] Bewersdorff, A. et al., How AI literacy correlates with affective, behavioral, cognitive and 

contextual variables: A systematic review, Comp. & Edu.: AI 9 (2025), 100493. 

  



2. “Work-in-Progress” Information 
 

Keywords 
AI Literacy, AI Literacy Assessment, AI in Physics Education, Secondary Education 

(16-19 years), Performance-Based Assessment, Multiple True-False Items 

 

Current stage of the work 

 

A set of items for a robust, performance-based AI literacy assessment test tailored 

for high-school students (16-19 years) and connected to relevant AI literacy 

frameworks has been developed. Preliminary Rasch analysis of initial pilot tests 

indicated a need for extending the inventory while also highlighting room for 

improvement with the existing questions. While the revision is currently in progress, a 

second round of pilot testing is planned for Mid-2026, followed by validation studies 

with a fully revised set of questions later this year. 

Additionally, plans are underway to expand the test’s target group to university 

students in their first two semesters. The summer school would provide an ideal 

opportunity to discuss next steps in this direction. Moreover, the exchange could help 

shape a planned intervention connected to the use of AI in particle and accelerator 

physics. 

 

Questions for Discussion 

 

Dilemma 1: While first-year university students are still relatively close to students 

at the end of high-school, some adaptation of the current inventory is likely to be 

necessary. What aspects should these adaptations prioritize, and how can they be 

implemented while preserving comparability with the original high-school version? 

Dilemma 2: If a university-level version of the inventory were to follow students 

throughout their studies and beyond Physics, i.e. across faculties, how should it capture 

both general and domain-specific AI competencies acquired over time? Additionally, 

which correlations would be most meaningful to investigate in this context? 

Dilemma 3: What could a 90-minute intervention in the context of AI in particle and 

accelerator physics for high-school students look like? Should it focus primarily on 

engaging with and using AI, or also include elements of designing AI applications? 

Furthermore, how can the AI literacy assessment scale be integrated while avoiding 

tailoring the intervention to the test? 
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