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Abstract. Artificial Intelligence (AI) has increasingly been integrated into school 

classrooms to optimize human learning. However, prior studies do not yet offer 

a complete understanding of students’ experiences and preferences for learning 

with AI in the classroom, specifically regarding the desired degree of control as 

AI systems begin to automate important decision-making opportunities. We 

conducted a qualitative speed-dating study with 16 secondary-school students to 

investigate their preferences for control in an AI-augmented classroom. Our 

findings reveal that students’ desire for control is not uniform; rather, it fluctuates 

based on the specific type of decision being made. Our work demonstrates the 

importance of understanding students’ sense of control as a multi-dimensional 

concept and its dynamic nature involving how students view their teacher and AI, 

rather than a single-dimensional, static concept. Based on our findings, we 

provide design recommendations for future classroom AI systems. 

Keywords: Intelligent Tutoring Systems, AI, Decision-making, Control, Design 

study. 

1 Introduction 

Artificial intelligence (AI) is becoming an integral part of our everyday lives, and 

education is no exception. AI-based learning technologies, such as Intelligent Tutoring 

Systems (ITSs), offer adaptive support for students such that the system can provide 

the most optimal content, scaffolding, and feedback based on its understanding of each 

student’s mastery and knowledge status [1–3]. While AI-based, intelligent learning 

software has been shown effective in enhancing learning [4], its efficacy does not 

necessarily guarantee ethical or meaningful use that meets stakeholders’ needs and 

desires. Despite a rise in participatory design approaches in addressing stakeholder 

needs and desires [5], K-12 students remain largely excluded from the development of 

classroom AI, which typically prioritizes teachers as the primary user group [6–9]. This 

exclusion of students is concerning, as students are central stakeholders whose 

perspectives on data privacy and control often diverge significantly from those of their 
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teachers [5]. In particular, students’ perspectives on how much control to exercise 

during learning with AI in the classroom environment have gained limited attention [10, 

11]. 
In this work, we address the following research question: What are students’ 

preferred levels of control when learning with AI systems in the classroom? We 

conducted a speed-dating study [6, 12] with 16 secondary-school students in Germany 

to address the question. Speed dating is a design method in which users react to a variety 

of stimuli, in this case hypothetical AI technology use in the classroom, to understand 

how participants react to possible technology use cases [12]. Our findings show that 

students prefer varying levels of control over different kinds of decisions when learning 

with AI in the classroom, revealing the multi-dimensional nature of their sense of 

control. We also found that these preferences are shaped by how students perceive other 

key decision makers in the classroom (i.e., teachers and AI), showing the importance 

of dynamic interactions among all agents in the learning environment. This work 

contributes to the field of technology-enhanced learning by offering empirical evidence 

that students’ desired level of control cannot be understood as a single construct but 

rather as shifting negotiations across multiple dimensions in the complex classroom 

environment. 

2 Related Work 

Prior research on youth and AI has typically been conducted outside of school 

classrooms (e.g., voice assistants at home). This line of research highlights that youth 

often perceive AI as social beings, either scary or trustworthy, attributing human-like 

traits to conversational agents [13, 14]. While these studies show how to achieve 

effective youth-AI collaboration (e.g., through turn-taking and shared goals [15, 16]), 
classroom dynamics are more complex. Classroom interactions are mediated by peers 

and teachers who intervene in and influence the student-AI relationship [17–20]. 

Consequently, perceptions of control in other contexts may not directly transfer to the 

classroom environment. 

In the context of K-12 school classrooms, studies have proposed and documented 

how AI could be used to enhance effective collaborations among stakeholders (i.e., 

students, teachers, and AI technologies as decision-making agents). For example, while 

early work on ITSs conducted classroom evaluations without paying particular 

attention to the teacher’s role, the focus has shifted toward an empowerment view, 

emphasizing collaboration between humans and AI in supporting student learning [10, 

11, 15, 21, 22]. In line with this shift, Molenaar’s [22] framework illustrates varying 

levels of teacher-AI reliance in the classroom, such as “conditional automation,” where 

AI would lead instruction while teachers would monitor it. This paradigm highlights 

how AI can complement human teaching rather than substitute for it [9, 23]. 

However, current hybrid intelligence (i.e., combining human intelligence and 

artificial intelligence) [22] or humans in the loop (e.g., incorporate people’s viewpoints 

in the design and development of tools) [9] research in K-12 classrooms primarily 

focuses on teachers, leaving out students’ perspectives [22]. While recent studies have 

captured students’ perspectives towards AI, most of these studies are typically 
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concerned with either higher education environments [11]. We consider K-12 

classroom dynamics to be complex yet meaningful environments for AI interaction that 

warrant investigation, particularly as we currently lack a holistic view of the student 

experience [19]. Students and teachers frequently have diverging needs and privacy 

preferences regarding AI use [6, 19]. Addressing this literature gap in students’ 

perspectives of AI use in K-12 classrooms is essential for designing systems that respect 

student desires and align design with their specific goals [10].  

In particular, student control, which we refer to as the autonomy and decision-

making power exercised during technology-enhanced learning, is a central factor in 

classroom AI adoption. While prior research often implicitly assumes that higher 

control yields better outcomes for students [24], empirical evidence is mixed; some 

studies found that higher decision-making control leads to improved learning, while 

others suggest restricted control can scaffold students well and produce higher gains 

despite lower engagement [11, 24]. Critically, students’ decision-making control in 

these prior studies has primarily been simplified as a one-dimensional metric of high 

vs. low [25]. Following recent work by Vincoli [26], who proposed a multi-dimensional 

framework of student agency in classroom decision-making, we consider that student 

control spans multiple aspects of decision-making opportunities in the classroom. 

Specifically, beyond just choosing (or having AI choose) what to learn (Content 

Control) [26], students might decide on what data to share and with whom (Data 

Control) [10, 26, 27], when and with whom to collaborate in the classroom 

(Orchestration Control) [23, 26-28], and the level of assistance they receive in the 

classroom (Help & Feedback Control) [26, 29]. The mentioned dimensions of control 

are illustrated in Table 1. Past studies have not fully investigated students’ views on 

these critical aspects of decision-making in the classroom environment. The multi-

dimensional understanding of student-AI control is critical for identifying where 

standardized AI metrics may generate unfair and inappropriate decisions; AI systems 

that rely on one-size-fits-all quantitative indicators can oversimplify complex human 

behavior and penalize specific personality traits [11]. 

3 Methods 

To better understand students’ perspectives on decision-making control in the AI-

supported classroom, we conducted a speed-dating study in Germany. Our research 

question (RQ) asks: What are students’ preferred levels of control when learning with 

AI systems in the classroom?  

3.1 Participants 

We recruited 16 students from German secondary schools with a mean age of 14 years 

old (more details can be found in Table 2). We specifically targeted secondary-school 

students, as secondary schools are often a strong focus for digitalization initiatives in 
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Germany1.  Participants were recruited either through their school or through prior 

contacts in the lab. Participants were given the option to choose the language of 

participation (German or English). The study had been approved by the third author’s 

university’s ethical review board prior to data collection, and each participant was given 

an informed consent, which their parents or legal guardian signed. Participation was 

fully voluntary. Participants were compensated with 12 euros upon completion of the 

study. 

 

Table 1: Multi-dimensional student control in learning with AI in the classroom 

Control 

Dimension 
Description 

Example decision-making situation 

When a learner 

has more control 

When an AI system has 

more control 

Help & 

Feedback 

Control 

Control on how much 

help (e.g., scaffolding) 

and feedback learners 

request/need/want vs. 

what AI provides 

during learning 

A learner 

spontaneously asks 

for hints from an AI 

system when they 

want help. 

An AI system provides 

feedback when it detects 

learners’ consecutive 

incorrect attempts in the 

system. 

Data Control 

Control on how much 

learning data learners 

share with the AI 

system (vs. AI 

collects) and with 

whom (e.g., teacher) 

A learner chooses 

not to share their 

learning data with 

their teacher. 

An AI system 

automatically sends 

learners’ data to their 

teacher without notifying 

learners. 

Orchestration 

Control 

Control on how much 

and with whom to 

work on collaborative 

activities in the 

classroom 

A learner picks 

whom to work with 

on a collaborative 

learning task. 

An AI system determines 

group assignments based 

on the performance of the 

learners. 

Content 

Control 

Control on what and 

how much content to 

work on in an AI-

based learning system 

A student chooses to 

work on problems 

that they have 

practiced already. 

An AI system assigns a 

student a difficult 

problem based on its 

understanding of the 

student’s mastery. 

3.2 Materials 

With the goal of grounding stakeholder views in a specific context, we developed a set 

of materials to capture insights tailored to AI-supported classroom interactions. 

Specifically, we created eight storyboards (referred to as scenarios in this paper) 

depicting concrete interactions that may occur in classrooms that involve AI systems 

and teachers. To elicit student insights, we developed scenarios spanning four 

 
1 https://www.digitalpaktschule.de/de/digitalpakt-2-0-1874.html 
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dimensions of control proposed by Vincoli [26], each instantiated through two extreme 

cases: full student control and full AI control. In total, we created eight scenarios (four 

dimensions × two versions). For each scenario, we then designed two possible endings: 

one positive and one negative (Figures 1 and 2). For example, Figure 1 illustrates two 

outcomes under full student control over homework assignment (Content Control): 

successful (positive) test preparation (4A) and insufficient (negative) preparation (4B), 

depending on the student’s decision. Similarly, Figure 2 presents outcomes under full 

AI control over homework assignment: in 4A, the student is satisfied with an 

appropriate assignment (positive), whereas in 4B, students discuss a perceived unfair 

outcome (negative). 

 

Table 2: Participants’ demographics including reported AI tools they are familiar with. 

Google Services includes services such as Google Lens and Google Assistant. “-“ indicates that 

the participant did not name any AI tool they had used before. 

Participant ID Age Grade level Known/Used AI Tools 

P1 16 11th ChatGPT, Dall-E 

P2 16 10th Siri, Alexa, Snapchat AI 

P3 12 6th 
ChatGPT, Bing AI, Crayon AI, Google 

Services 

P4 14 8th ChatGPT, Snapchat AI, 

P5 12 6th - 

P6 14 7th Translator 

P7 13 7th - 

P8 17 11th ChatGPT, Dall-E, 

P9 12 6th ChatGPT 

P10 16 10th ChatGPT, Translator 

P11 13 8th ChatGPT, Google Services 

P12 12 7th ChatGPT 

P13 16 10th ChatGPT 

P14 18 12th ChatGPT, Google Services 

P15 12 6th - 

P16 14 8th - 

 

These scenarios were selected and designed based on prior design-based studies 

using storyboards to investigate classroom AI use [6, 17] and empirical studies testing 

multiple control dimensions [29]. We used contrasting outcomes to capture how 

students’ views vary based on the results of AI use (because showing only positive or 
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negative endings would bias their views). We chose to provide such scaffolding 

materials since the use of AI-based tools and digital tools was still in a very early stage 

in German schools at the time of data collection (therefore, it would have been difficult 

for school-aged children to imagine what AI could do) [29, 30]. Prior work has used 

storyboards as an effective way to elicit deep insights into how teachers and students 

think about the use of AI technology in the classroom [6, 23]. All eight scenarios are 

available online2. 

3.3 Procedure 

Participants attended the study either online or in-person. In total, 13 participants chose 

the online option; the other three were interviewed at the university. Each session took 

45-60 minutes. Two researchers joined each session, where one researcher facilitated 

the study and the second researcher took notes and asked further questions if needed. 

The eight scenarios were presented in a randomized order to minimize the order effect. 

They were presented in English or German, depending on the language of choice. All 

sessions were video recorded for later analysis, except for one where consent was given 

only for taking written notes.  

To capture students’ contextualized view toward agency when interacting with AI, 

we designed study materials that are aimed at eliciting their deep insights into the topic. 

Specifically, we designed an interview protocol where students would be introduced to 

the study comfortably, starting with warm-up questions about their school environment, 

and then onto the topic of AI, letting them freely express their thoughts as they wanted. 

We asked seven main questions in total (e.g., “What do you do when you don’t 

understand something in class? and “Have you ever used an AI tool?,” also see Table 

2). We intentionally designed it as a semi-structured interview, as the main purpose was 

to help participants feel comfortable in sharing their honest thoughts in the session. 

 

 
2 https://tinyurl.com/ectelstudentscenarios  
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Fig. 1. Scenario with full student control over their homework assignment; the student chose to 

work on easy tasks they already know. A positive ending (4A) shows that the teacher assigns a 

test on the practiced topic, while a negative ending (4B) shows that their choice did not match 

what the teacher assigns (Content Control - full student control). 

Fig. 2. Scenario with full AI control over assignment; the AI assigns students different 

homework based on each one’s knowledge state. A positive ending (4A) shows that the 

assignment matched the student’s level of understanding, a negative ending (4B) shows the 

student feeling unfairly treated due to such differences (Content Control – full AI control). 
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3.4 Analysis 

We gathered and machine-transcribed approximately 14 hours of video recordings, 

which, where necessary, were adjusted or translated from German into English. The 

transcribed interviews were first analyzed using a thematic analysis, following a hybrid 

deductive-inductive approach. Specifically, we utilized a coding rubric based on the 

four dimensions of control to deductively categorize the data. Researchers extracted 

segments from the transcripts into discrete codes (labels and short descriptive 

sentences), which were then synthesized using the Affinity Diagramming method [31]. 

Affinity Diagramming is a technique that allows researchers to collaboratively group 

codes into emergent themes. We iteratively refined our original assumptions to ensure 

that the analysis was both theoretically structured by Vincoli’s framework [26] and 

flexible enough to capture bottom-up insights from the participants. 

We first organized codes following the original study interview structure (Fig. 3a). 

A total of 644 codes were developed using the deductive approach (described above), 

which were then placed onto the whiteboard (Fig. 3b). Using the 644 initial codes, we 

first conducted Affinity Diagramming horizontally (i.e., finding common themes across 

participants within each topic, Fig. 3c). Then, we performed Affinity Diagramming 

vertically (i.e., looking for common themes across different topics) to find common 

codes across the different sub-parts of the interview (Fig. 3d). Finally, we re-organized 

resulting theme categories based on commonalities to formulate high-level themes. 

 

Fig. 3. Visualization of the analysis process: (a) shows the interview procedure that we 

followed (from top to bottom). We first structured codes following the interview procedure (b), 

then organized codes within each part of the study procedure (c). Then, we looked across the 

categories and formed themes across all categories (d). 

4 Results 

The Affinity Diagramming process produced a total of three high-level themes and 30 

low-level themes. The three high-level themes are described in the following sections. 
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4.1 Students’ Perceived Control in AI-Supported Learning Differs Across 

Types of Learning Decisions 

First, we found that students generally expressed a desire to retain control over learning 

decisions. This preference was particularly strong regarding Data Control, with some 

students viewing their learning data as a direct representation of themselves (“[The 

data] is what I am,” P1). For most, it was important to establish clear boundaries around 

who could access this information (“[learning data] should be your opinion and you 

should not be forced to show [it to] everyone,” P13). AI-driven data collection and 

monitoring were often perceived as unsettling or judgmental, with students describing 

feelings of anxiety and pressure (“I’d be more anxious about seeing the teacher on the 

next day,” P14; “You always have this pressure in the back of your mind that you can’t 

make a mistake,” P8; “If you struggle on one task, [...] it ruins your complete stats, then 

you feel very bad about it,” P1). As a result, many expressed reluctance toward 

extensive AI monitoring of their learning activities. 

In contrast, students felt less confident in making decisions about content 

assignments (Content Control) and generally preferred these decisions to be made by a 

more knowledgeable agent. They believed that many students would choose easier 

tasks for convenience (“I can see a lot of students just picking the easier way just 

because they want more free time or something,” P15), and therefore trusted either their 

teachers or AI systems to make more appropriate decisions. Many also recognized AI’s 

ability to gradually adapt tasks to individual performance levels, and thus make better 

learning choices for them in the long run, showing a preference on delegating their 

decision-making control over to AI long-term (“If you get tasks adapted to your 

performance level, that is perfect, and if the topic is adapted to the performance level 

of the class, I think that is also great,” P8). 

The remaining control dimensions revealed more nuanced preferences. Regarding 

Help & Feedback Control, students expressed a balanced view of the appropriate level 

of AI involvement. Some students favored AI-driven control to overcome the 

limitations of human teachers, viewing AI as a personal tutor for every student (“We 

can learn a lot of things because the teacher can never see every problem, and an 

artificial intelligence can do this because AI is like for every student one teacher,” P10). 

Others, however, viewed human teachers as irreplaceable, arguing that AI hints lack 

the contextual, nuanced understanding of a teacher’s intuition (“When you talk with a 

person […] they see if you’re understanding it, and if not, they can help you and with 

this [AI-generated] hints, you just do not understand it really well,” P13). Overall, 

students advocated for a collaborative approach in which AI-generated learning 

analytics empowers teachers to identify difficulties and provide targeted instruction (“if 

your data shows that this is a topic a lot of students struggle with, then the teacher can 

just help a lot more,” P14; “I would share [with] my teacher [...] because they could 

help,” P16).  

For Orchestration Control, students generally appreciated AI’s ability to manage 

organizational aspects of learning but considered that social dynamics among peers are 

complex, and an AI would not be able to capture them accurately. As one student 

summarized, “[AI] just doesn’t get [interactions],” P13.  
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4.2 The Tension Between Students’ Understanding of AI and Their Trust in It     

Beyond their desire for control, we found that students’ views on AI varied depending 

on their experience with and knowledge of AI. Most viewed AI as a functional tool “for 

writing texts, for spell checking or [when] you need help with the structure of some 

texts,” (P8) or that “[gives] answers quite quickly on the basis of information,” (P13), 

or a tutor that “would kind of give you feedback on its own” (P14). Few offered slightly 

more technical definitions, describing it as “just a mathematical function” that “adapts 

and learns” (P1). The observed variation in students’ understanding of AI likely reflects 

differences in their prior exposure to AI. It also seems that these differences, in turn, 

appeared to shape where students placed their trust. Although AI was generally 

perceived as beneficial, some students who lack a complete understanding of AI 

expressed concerns that relying on it too heavily could negatively affect their own 

learning (“Disadvantages are probably that you don’t learn anything yourself,” P4).   

This variability in preferences for the appropriate level of control led to divergent 

views on automated personalization. While some viewed AI-based adaptation of task 

difficulty as “perfect,” others expressed concerns about feeling “unfairly treated” (P8). 

Skepticism toward AI-assigned tasks often stemmed from concerns about “gaming the 

system” [11, 32], with students sharing that the absence of human oversight could 

encourage behaviors such as “just click[ing] on all the hints” (P1) rather than 

meaningfully engaging with the assigned tasks. 

Also, students viewed teachers as irreplaceable sources of authority and oversight in 

an AI-infused classroom environment: “I think the teacher should always be there 

because AI won’t be perfect” (P1). Regardless of AI-generated recommendations, 

students emphasized that teachers should retain final decision-making power, citing 

teachers’ superior skill to understand students as individuals: “I think [the AI] is able 

to do this but I would give it to the teacher [...] because I think a human [...] knows you 

better” (P11). This strong trust in human teachers may reflect participants’ limited 

experience with AI learning systems, but it nevertheless highlights the critical role 

teachers continue to play in students’ perceptions of AI-supported instruction. For these 

students, the right level of control is one where the AI handles task generation, but the 

human teacher maintains the moral and pedagogical authority to validate the outcome. 

https://www.zotero.org/google-docs/?N97AqC
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4.3  Social Factors Influencing Safe and Effective AI Use in Learning 

The study also provides an initial view of how classroom social dynamics may be 

influenced by the presence of a new intelligent agent, such as an AI-powered tutor. For 

instance, although students generally showed a positive view towards getting help from 

peers, they expressed contrasting thoughts when it comes to peer involvement in 

personal data, causing embarrassment: “if you don’t understand something, you feel a 

little bit bad and the teacher goes to you […] and you think that everybody is looking 

at you” (P11) and “When your grades aren’t that good and you’re embarrassed in front 

of your teacher or your parents” (P13). This suggests that AI-supported learning may 

intensify the social visibility of individual performance, with critical implications for 

students’ emotion and privacy. 

5 Discussion 

5.1 Key Findings 

Prior research rarely consults students on the optimal integration of AI into classroom 

learning, despite their unique and important perspectives as the primary users of AI 

systems. We conducted a design-based study with 16 German secondary-school 

students to investigate their views on AI use in school classrooms. Our study reveals 

that students’ preferences for learner-AI control are highly situational; for instance, 

participants strongly preferred retaining Data Control, emphasizing ownership and 

autonomy over their data. On the other hand, they were more willing to delegate 

Content Control as they recognized the limitations of their own metacognitive decision-

making skills and value AI’s ability to personalize learning. 

Beyond these dimension-specific preferences, the study also suggests dynamic 

interactions and control negotiations among students, AI systems, and teachers in 

making important decisions in the classroom. Students’ trust in AI varied according to 

their familiarity with AI technologies, illustrating the individual differences in how 

much they could accept AI-driven personalization. At the same time, students 

consistently regarded teachers as the ultimate decision-makers in AI-supported 

classrooms. Participants valued teachers’ skills in understanding students as individuals 

and providing oversight beyond AI capabilities. This finding reflects students’ trust in 

teachers; students tended to view AI as a supportive assistant rather than an autonomous 

authority, whose recommendations should remain subject to teacher decisions.  

These findings underscore that student-AI control in the unique classroom context 

cannot be reduced to a single high-vs.-low dimension. Instead, it needs to be understood 

as multi-dimensional and dynamic interactions between individual students, AI, and 

teachers. Based on these insights, we propose design recommendations for future AI-

based TEL systems for classroom use. 
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5.2  Design Recommendations for Future Classroom AI Systems 

Our findings suggest that a static approach to designing AI-based classroom systems 

would fail to account for the diverse and dynamic control preferences of students. We 

argue that future systems must transition from fixed automation to adaptive control 

interfaces that allow for granular user adjustment, thereby considering students as 

decision-makers in the classroom [19]. For example, rather than designing a system that 

assumes and determines the appropriate level of support, the interface could 

incorporate scaffolded choices inviting students to decide between receiving an answer, 

receiving a problem-solving hint, solving the problem independently, or asking their 

teacher for help. Such an explicit choice-making mechanism could help address the 

tension we observed between students’ desire for efficiency and their concerns about  

“gaming the system” by allowing them to regulate their cognitive load and help-seeking 

behavior. 

To further address the unsettling feelings that students would have toward AI 

surveillance and monitoring, future systems could integrate student-facing privacy 

dashboards. These dashboards would provide a transparent visualization of the data 

being tracked and clearly state which data are accessible to the teacher (and other 

stakeholders) [10, 33]. By making data-sharing settings explicit and adjustable, systems 

can transform the feeling of being watched into an experience of being supported, 

aligning with research that prioritizes student-led control in Open Learner Models [3, 

34]. Also, these preferences may evolve with experience and growing technical fluency; 

therefore, systems should incorporate periodic preference reassessment cycles to 

accommodate changing needs. 

Finally, while current participatory design practices for K-12 classroom AI tools 

predominantly focus on teachers, having students in the design process would reveal 

unique insights and inspire novel features, such as motivational virtual agents that 

explain system logic. Student-centered design processes ensure that classroom AI tools 

are not only effective but also safe, ethical, and meaningful [11]. 

5.3  Limitations 

We acknowledge several limitations of the study. First, the small sample size, with a 

sparse age distribution, limits the generalizability of these findings. Second, the cultural 

context of the study, i.e., Germany/Europe, likely shaped participants’ perspectives. 

Cultural norms regarding data privacy, institutional trust, and the role of automation in 

society vary significantly, and our findings may reflect a specific viewpoint on student-

AI control negotiation. Also, given the voluntary nature of the study, the participants 

might not represent the general population of German K-12 students. Finally, even 

though the materials we used in the study (i.e., hypothetical scenarios of AI use) were 

designed based on prior work, the eight scenarios may not fully represent what would 

happen in German classrooms in the future.  

https://www.zotero.org/google-docs/?q6V8Ve
https://www.zotero.org/google-docs/?lMxcNY
https://www.zotero.org/google-docs/?YfZHS3
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https://www.zotero.org/google-docs/?VbKdky
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6 Conclusion 

Despite a growing interest in AI systems for classroom use, students’ perspectives on 

student-AI interactions are not sufficiently represented in the literature. We conducted 

a qualitative study with 16 secondary-school students in Germany to understand their 

perspectives, focusing on how much control they would desire when learning with AI. 

Our findings showed the complexity of students’ sense of control in AI-student 

interactions that encompass multiple dimensions of decision-making opportunities. We 

provide design recommendations for future classroom AI systems such that designers 

and researchers can meaningfully address and respect students’ sense of control in their 

deign practice. Future studies can investigate how the insights we found might look 

different/similar in other contexts. 
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