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Abstract

This work contributes to the scarce empirical001
literature on LLM-based interactive homework002
in real-world educational settings and offers a003
practical, scalable solution to improve home-004
work in schools. Homework is an important005
part of education in schools across the world,006
but to maximize benefit, it must be accom-007
panied by feedback and follow-up questions.008
We developed a prompting strategy that en-009
ables GPT-4 to conduct interactive homework010
sessions for high school students learning En-011
glish as a second language. Our strategy re-012
quires minimal effort in content preparation,013
one of the key challenges of alternatives such014
as home tutors or ITSs. We carried out a Ran-015
domized Controlled Trial (RCT) in four high-016
school classes, replacing traditional homework017
with GPT-4 homework sessions for the treat-018
ment group. We found that the treatment group019
had higher levels of satisfaction and desire to020
keep using the system among the students. This021
occurred without compromising learning out-022
comes, and one group even showed signifi-023
cantly better learning gains.024

1 Introduction025

Homework is an important component of education026

as it helps students self evaluate and develop self027

regulation skills (Ramdass and Zimmerman, 2011).028

However, in order to fully benefit from solving029

homework problems, it is important that students re-030

ceive swift feedback on their work (Schartel, 2012),031

which isn’t always possible for teachers due to time032

constraints. This leads to several students having to033

resort to private tutors, which can be prohibitively034

expensive for several households (Campani, 2013).035

In this work we look at the possibility of leverag-036

ing GPT-4 (OpenAI and Team, 2024) as a tutor to037

assist students in their homework using a simple038

prompting strategy and an interface we developed.039

In the seminal paper on the 2 Sigma problem,040

Bloom (1984) summarises the benefit different041

factors provide over non-interactive lectures. He 042

claims a 0.8σ improvement for graded homework, 043

but only a 0.3σ improvement if the homework is 044

simply assigned without follow-up. Unfortunately, 045

the status quo in many schools acrossthe world, in- 046

cluding the one we work on, roughly corresponds 047

to the scenario where homework is never graded 048

or, if graded, is done superficially. While the devel- 049

opment of MOOCs with online lecture videos has 050

extended the benefits of conventional education to 051

larger populations (Ferguson and Sharples, 2014), 052

most MOOCs still lack proper homework feedback 053

or corrective instruction. Attempts have been made 054

to try to scale the benefits of feedback and correc- 055

tive instruction with the use of peer-tutoring (Co- 056

hen et al., 1982) and Intelligent Tutoring Systems 057

(Nwana, 1990) but these too have problems with 058

effectiveness and scaling. 059

Recent developments in Large Language Mod- 060

els (LLMs) (OpenAI and Team, 2024; Team, 2024; 061

Touvron et al., 2023) have opened up the possibil- 062

ity of leveraging them for interactive homework 063

and corrective feedback (Kasneci et al., 2023). The 064

rapid development and adoption of LLMs like GPT- 065

4 have provided the educational community with 066

several new opportunities and challenges. While 067

the benefits of GPT models in education are well 068

studied (Baidoo-Anu and Ansah, 2023), educators 069

are also concerned by the potential use of GPT as 070

a tool for plagiarism in homeworks (Dehouche, 071

2021) and them causing an overdependence by 072

students (Zhai et al., 2024). These fears are fur- 073

ther exacerbated by the prevalence of hallucina- 074

tions (Chelli et al., 2024) and jailbreaks (Chu et al., 075

2024). Studies involving real-world situations are, 076

therefore, extremely important. 077

Therefore, in this paper, we summarize our ob- 078

servations and learnings from testing out the ef- 079

fects of replacing static homework with a GPT-4 080

instance which has been instructed to cover the ma- 081

terial of the homework, but in an interactive man- 082
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ner. Our intervention fills a gap that exists in many083

school systems without disrupting existing educa-084

tional systems. We conduct a Randomized Control085

Trial (RCT) in an Italian high school to understand086

its effect on students, in terms of the students’ ex-087

periences and learning gains. We find that students088

who used GPT-4 (prepared as shown in Figure 1)089

in this manner enjoyed the experience, while main-090

taining or improving their learning gains. Finally,091

all students who would still be in school after the092

conclusion of the study indicated that they would093

want to continue to have access to the tutor, giving094

us hope that despite the contemporary fears that095

LLMs may lead to the decline of homework in edu-096

cation, LLMs can also be used to make homework097

more fun and didactically useful to students.098

2 Background099

Educational research has consistently shown that100

personalized tutoring is one of the most effective101

forms of instruction. However, scaling this ap-102

proach has been a significant challenge. In recent103

years, advances in artificial intelligence, particu-104

larly through Large Language Models (LLMs) like105

GPT-4, have sparked interest in their potential to106

provide scalable, interactive tutoring solutions. De-107

spite early successes, the use of LLMs in education108

has raised important questions around their efficacy,109

potential risks, and best practices for implementa-110

tion.111

In this section, we first explore the history and112

limitations of scaling tutoring using traditional113

methods and Intelligent Tutoring Systems (ITS).114

We then discuss the rise of LLMs and their ap-115

plication in education, focusing on their strengths116

and potential challenges. Finally, we review recent117

empirical studies that have evaluated LLM-based118

tutoring systems, highlighting both the promise and119

the gaps in the current literature, which our study120

aims to address.121

2.1 The Role of Large Language Models in122

Education123

The advent of Large Language Models (LLMs)124

such as GPT-4 (OpenAI and Team, 2024) repre-125

sents a potential breakthrough in addressing the126

issue of scalability in tutoring. Unlike traditional127

ITSs, which require extensive manual content cre-128

ation, LLMs can generate interactive and dynamic129

educational content with minimal human interven-130

tion. Research suggests that LLMs like GPT-4 can131

mimic tutor-like behavior by engaging in natural 132

language dialogues, providing feedback, and of- 133

fering corrective instruction, all of which are key 134

components of effective tutoring (Kasneci et al., 135

2023). 136

Despite their promise, the use of LLMs in edu- 137

cation has sparked mixed reactions. On one hand, 138

proponents argue that LLMs could offer an afford- 139

able and scalable tutoring solution, especially for 140

students in under-resourced educational settings. 141

Yet, many educators also express concern about 142

issues like student over-reliance on AI tools, the 143

risk of plagiarism, and the tendency of LLMs to 144

hallucinate or provide incorrect information (De- 145

houche, 2021; Zhai et al., 2024; Chelli et al., 2024). 146

Given these conflicting perspectives, empirical evi- 147

dence from real-world classroom settings is critical 148

to assess whether LLMs can truly enhance learning 149

while mitigating potential risks. 150

2.2 Empirical Studies on LLMs in Feedback 151

and Interactive Exercises 152

The rapid development of LLMs has prompted a 153

lot of empirical research into their effect on edu- 154

cation. Looking at passive surveys which try to 155

evaluate students’ attitudes and behaviourswithout 156

making any interventions, we find that some works 157

(Padiyath et al., 2024; Tanay et al., 2024; Aruleba 158

et al., 2023; Hellas et al., 2024; Krupp et al., 2023) 159

find that the effect is either negligible or negative, 160

while others(Odekeye et al.; Altememy et al., 2023; 161

S. N. Jyothy and Achuthan, 2024; Kim et al., 2024; 162

Naamati Schneider, 2024) find students quite ex- 163

cited and happy for generative AI. Curiously, while 164

most of the positive results come from places tradi- 165

tionally not considered "westernised", the former 166

come entirely from the US and Europe. Of note are 167

Cipriano and Alves (2024) and Prather et al. (2024) 168

who note that these systems provide greater help to 169

students already poised to succeed. 170

Other researchers have taken a more active role 171

in deploying custom LLM based solutions and 172

testing their effectiveness. Many of these have 173

focused on programming and computer science 174

education (Yang et al., 2024; Liu et al., 2024; 175

Qi et al., 2024; Zamfirescu-Pereira et al., 2024; 176

Liffiton et al., 2023; Denny et al., 2024; Sheese 177

et al., 2024; Kazemitabaar et al., 2024; Jacobs and 178

Jaschke, 2024) and have been tested in undergrad 179

classes, who have found them mostly useful. Out- 180

side of computer science, a growing body of work 181

has evaluated LLMs in domains like mathematics 182
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(Chowdhury et al., 2024; Butgereit et al., 2023), lan-183

guage learning (Polakova and Klimova, 2024; Park184

et al., 2024), health sciences (Chheang et al., 2024;185

Wang et al., 2024) and other domains (Schmucker186

et al., 2024; Thway et al., 2024), also showing187

proper results. However, these studies lack a con-188

trol group.189

Coming next to proper RCTs, we again find190

that majority of works focus on Programming Ed-191

ucation. Lyu et al. (2024), Li et al. (2024) and192

Pankiewicz and Baker (2024) all found that the193

treatment group using GenAI tutors benefited over194

the control group. However, Choudhuri et al.195

(2023) and Naik et al. (2024) found no significant196

differences in their metrics of interest. Shanshan197

and Sen (2024) concluded that significant learn-198

ing gains fade with increasing abstraction levels.199

Outside programming, GenAI Based Learning En-200

vironments have been shown to be useful for dental201

students (Kavadella et al., 2024), teacher training202

(Lu et al., 2024), creative tasks (Urban et al., 2024),203

Math Problems (Pardos and Bhandari, 2024) etc.204

The only negative result we could find here comes205

from (Zhang et al., 2024) who found students learn-206

ing using GPT had a significantly worse transfer207

performance compared to students who interacted208

with actual humans, despite the ChatGPT group209

showing higher levels of cognitive activity on an210

EEG. We note that all the studies listed here evalu-211

ate slightly different objectives, and we encourage212

interested readers to go through the original papers213

for more details.214

All of the studies listed above work with adult215

students and we found very little work involving216

school-aged students. (Frazier et al., 2024) sur-217

veyed high school students to conclude that they218

prefer a customized GPT over the generic version219

for programming education. (Lieb and Goel, 2024)220

developed NewtBot for high school physics but221

did not run a proper trial with it. (Cheng et al.,222

2024) tested the efficacy of GPT4 in addition to223

Augmented Reality for elementary school children,224

(Chen and Chang, 2024) tested it on middle school225

students in addition to Game Based Learning. The226

GPT groups did better in both cases.227

2.3 Our Contributions228

Despite the numerous studies published in this field,229

we note that the literature on school aged students230

is still limited, and none of the existing studies’ tu-231

toring strategies provide the flexibility that we grant232

GPT-4 with our strategy. The scarcity of studies233

does not necessarily imply a scarcity of potential 234

for LLM-based technologies in this area. The po- 235

tential of these models in schools is significant, 236

largely untapped and well worth investigating. 237

Our work contributes to the scarce literature on 238

non-computer science subjects, and even scarcer 239

empirical literature. To the best of our knowledge, 240

our work is the first in-field RCT incorporating a 241

recent, state-of-the-art LLM as a tutor for language 242

learning in a school. We provide empirical insights 243

into the potential of GPT-4 as a tutor which can be 244

built upon by the community in the future. 245

3 Methodology 246

Our goal while designing the intervention was to 247

create something that fits into existing school sys- 248

tems without causing any disruption, and is able 249

to adapt to whatever material is being taught in the 250

class. In order to align it with the material being 251

taught in class, we would have to provide teach- 252

ers with an easy-to-use way to modify the prompt 253

without needing technical know-how. Finally, to 254

be easy to explain, trust and adapt to technological 255

progress, we wanted a minimalistic design. 256

We provide an overview of the study design in 257

figure 1. The teacher, who assigns weekly home- 258

work exercises to students, provides three key ele- 259

ments for each exercise: the purpose; the descrip- 260

tion; and an example, representing a typical in- 261

stance of the homework assignment (we explain 262

these components later), which are used to generate 263

a prompt for GPT-4. We test the effectiveness of 264

GPT-4 based homework compared to traditional 265

homework in an RCT. We assess students’ learn- 266

ing outcomes and experiences, using both external 267

measures (pre- and post-tests) and student feedback 268

through questionnaires. 269

In this section, we first briefly describe the back- 270

ground of the participants and the area of inter- 271

vention. We then describe the prompting strategy. 272

Finally, we describe the RCT design and the ques- 273

tionnaires that were used. 274

3.1 Participants 275

The Italian high school system, “scuola superiore,” 276

spans 5 years and includes lyceums, technical insti- 277

tutes, and professional institutes. Lyceums pre- 278

pare students for university, technical institutes 279

offer career-oriented education, and professional 280

institutes provide vocational training. We part- 281

nered with a technical institute, working with 4 282
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Figure 1: Illustration of the study design. See Sections 3.3 and 3.3.1 for detailed explanation

classes, all of whom were taught English by the283

same teacher. Two classes were in the 3rd year284

(median student age 16) and two in the 5th year285

(median age 18). All students were on the tourism286

track, focusing on business administration and for-287

eign languages. The 3rd year classes consisted of288

a total of 39 students, of which 20 (18F and 2M)289

were assigned to the control group while 19 (17F290

and 2M) were assigned to the treatment group. The291

5th year consisted of 37 students, of which 19 (17F292

and 2M) were assigned to the control group and293

18 (13F and 5M) were assigned to the treatment294

group. All the students had access to internet either295

through a smartphone or through a computer.296

3.2 Area of intervention297

For every class, the English curriculum was com-298

posed of two main parts: 3 hours of weekly lec-299

tures and 1-2 hours of weekly homework and self-300

study. We intervened on homework and self-study.301

Treatment group students were assigned interac-302

tive sessions with GPT-4. Control group students303

continued with the typical homework they would304

have for the rest of the year. Treatment and con-305

trol group students attended the same lectures. An306

overview of the homework assigned in each class307

can be found in table 6. It must be noted that the308

students of neither group were forbidden from us-309

ing ChatGPT on their own1 so any effects seen are310

in addition to that of self-usage.311

3.3 Prompting Strategy312

Figure 1 left and center panels summarize our313

prompting strategy. As such, we ask the teacher314

to provide the following 3 components of the seed315

1Almost two-thirds of Italian students are likely to be using
ChatGPT according to this report

exercise: 316

1. Exercise purpose: the pedagogical purpose 317

of the exercise, described in a few words 318

2. Exercise description: a description of the 319

task, 320

3. Exercise example: the exercise itself as it 321

would be shown to the students 322

We note that the teacher would need to prepare 323

these for regular homework anyway. If using exer- 324

cises from a textbook, the teacher could use the title 325

of the exercise as purpose, description as descrip- 326

tion and the actual exercise as example. In post- 327

study feedback, the participating teacher claimed 328

that while this change introduced an initial learning 329

curve for them, in the long term it would reduce 330

their workload somewhat. 331

Having obtained the seed exercise, we first ask 332

GPT to generate a step-by-step plan on how to carry 333

out the homework. The final prompt is obtained by 334

appending the seed exercise and the generated strat- 335

egy to a generic Task Description. The LLM of our 336

choice was gpt-4-0125-preview. The interface 337

was hosted on a dedicated website that students 338

could access with their own personal devices out- 339

side of school hours. 340

We report the GPT-4 prompts for strategy genera- 341

tion and tutoring in the appendix C. For the strategy 342

generation, we provide the seed exercise alongside 343

a basic description of the tutoring task, mentioning 344

that we are working with high school students and 345

aiming at a B2 level of English according to the 346

Common European Framework of Reference for 347

Languages (CEFR), and ask for an appropriate tu- 348

toring strategy. In the tutoring prompt, we provide 349
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a description of the tutoring task together with the350

seed exercise and the generated strategy.351

3.3.1 Intervention Design352

We assigned students within each class treatment353

or control condition using stratified randomization354

based on their self-reported English GPA in the355

current year. lectures were the same for all stu-356

dents. The teacher was not informed of the condi-357

tion of the individual students, and students were358

instructed not to share their group with her, to avoid359

interference, although some leakage is likely to360

have happenned.361

All students received weekly homework consist-362

ing of one or more exercises, to be done on a dedi-363

cated website that students could access with their364

own devices, including smartphones and comput-365

ers. Students in the control group received the366

homework as assigned by the teacher, in a format367

comparable to the exercise they received prior to368

the experiment. They solved each exercise individ-369

ually and typed the answer on the online platform.370

For each exercise assigned by the teacher, students371

in the treatment group had access to a chat with372

GPT4. While GPT4 had access to the exercise via373

its prompt, students did not see the original exer-374

cise from the teacher. In both treatment and control375

conditions, students could access the platform at376

any time. We did not enforce a minimum or maxi-377

mum level of engagement. The teacher could not378

observe the content of the student’s solution. The379

intervention was planned to run for 6 weeks, but380

was extended to 8 weeks due to delays in covering381

the planned content. Hereafter, whenever we refer382

to a ‘week,’ we refer to the time taken to cover the383

content planned for a week, which in reality may384

have taken longer than a calendar week.385

3.4 Randomized Controlled Trial386

Having designed our intervention as described387

above, we seek to understand how it affects the388

students’ experiences and learning. In particular,389

we are interested in how the treatment group stu-390

dents differ from the control group in terms of...391

RQ1 ...the immediate experience of doing home-392

work, in terms of interest, satisfaction etc.393

RQ2 ...how they feel about homework and the sub-394

ject in general in the long term2395

RQ3 ...their learning gains in the topics taught.396

2here ‘long term’ refers to 8 weeks.

Based on these RQs we design our 3 sets of ques- 397

tionnaires. The Weekly Questionnaires, adminis- 398

tered partly at the end of each exercise and partly at 399

the end of each week, and consisted of four 6-point 400

likert scale questions designed to analyze RQ1. We 401

hereafter refer to these as usefulness, interesting- 402

ness, comprehensiveness and level_of_resources. 403

In addition, for the treatment group, we asked to re- 404

port how the tutor was helpful giving the option to 405

select among a range of potential useful aspects and 406

also if they felt that the tutor made any mistakes. 407

The full text can be found in Table 5 408

The Initial and Final Questionnaires were 409

longer questionnaires given to the students before 410

the beginning and after the conclusion of the RCT, 411

aimed at tackling RQ2. We did not find a stan- 412

dard set of questions suitable for us, so we adapted 413

from a combination of sources. The first set con- 414

sisted of 10 background questions going over self- 415

efficacy and motivation, 6 of which were adapted 416

from (Tuan* et al., 2005) by making them specific 417

to English. This was followed by two sections 418

of 6 questions each regarding English homework 419

and English lectures. Both these sections were de- 420

signed in accordance with the ARCS framework. 421

For these questions, the initial questionnaire asked 422

about their general experiences, while the final 423

questionnaire asked about their experience during 424

the RCT. All 22 questions were presented in Italian, 425

and were to be answered on a 6-point likert scale. 426

In addition to these questions, the initial ques- 427

tionnaire also asked the students to report their past 428

grades (used for splitting the groups) and their age. 429

The final questionnaire had a separate segment for 430

the treatment group asking for their experiences 431

and future outlook. For full text of all questions, 432

see Tables 3 and 4. 433

Finally, to evaluate RQ3 we conducted Pre-Test 434

and Post-Test Both the pre-test and post-test con- 435

sisted of 24 multiple-choice questions. We as- 436

signed 1 point for each question answered correctly. 437

The questions were provided to us by the teacher, 438

who designed 8 questions for each week of inter- 439

vention. For each week, we randomized half of the 440

questions to the pre-test and the post-test each. 441

4 Results and Analysis 442

We start off with some general statistics, and then 443

proceed to discuss each of our research questions 444

in their own section. 445
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Third Year Fifth Year Total

Control Group

# Assignments 195 97 292
Median Homework Word Count 56 157 74

Treatment Group

# Chats 199 93 292
Agent Messages (Median) 15 12 14
User Messages (Median) 14 11 13
Total Words per Chat - Agent (Median) 977 1040 989
Total Words per Chat - User (Median) 114 314 143

Table 1: Usage statistics for the tutor

4.1 General statistics446

4.1.1 Participant Background447

Table 2 reports the self-reported participant back-448

grounds. We note that there is a slight overestima-449

tion of English ability on part of the students, as450

more people consider themselves above average451

than below average as can be seen in table 2452

4.1.2 Usage Statistics453

Table 1 shows the overall usage summary of the454

platform. The 5th year homework consisted of455

open questions on literature and history, with sev-456

eral questions each week. The most common be-457

haviour among students was to write a somewhat458

complete answer. The answer was then refined it-459

eratively based on feedback from the tutor, adding460

nuance, correcting grammar and including or fixing461

factual information. The 3rd year homework con-462

sisted of objective type (except for one essay type463

exercise), where the students were given sentences464

which they had to edit, complete or transform ac-465

cording to the question, and there was almost al-466

ways a single correct answer. Student utterances467

for these questions were most of the time just at-468

tempts at the right answers, and not many students469

tried to have full conversations. We segmented470

the conversations into a total of 1549 questions, of471

which 9403 were solved immediately by the stu-472

dents, while in 3653 cases the tutor revealed the an-473

swers. The conversations where a reveal occurred474

were on average 4.7 utterances long, which would475

imply about 2 attempts by the student. Correct476

cases were almost always 3 utterances long (Tutor-477

Student-Tutor) with the exception of an exercise478

that required both the passive form and the double479

object passive form which required 5 utterances.480

4.2 RQ1: Students’ Immediate Experience481

Doing Homework482

Looking at the weekly questionnaires, we observed483

that students in the treatment group gave higher484

3As judged by GPT-4o. These might have some errors

Third Year Fifth Year Total

Control Group

#Students 20 19 39
Mean Grade in English 7.20 7.54 7.37
Held Back in English 1 3 4
Below Average English Ability 4 7 11
Average English Ability 8 3 11
Above Average English Ability 8 9 17

Treatment Group

#Students 19 18 36
Mean Grade in English 7.63 7.43 7.53
Held Back in English 0 1 1
Below Average English Ability 6 6 12
Average English Ability 5 5 10
Above Average English Ability 8 7 15

Table 2: Self reported previous performance by students

ratings in all 4 categories. Of these interestingness 485

(d = 0.593, P = 0.011) and level_of_resources 486

(d = 0.586, P = 0.015) were significant but use- 487

fulness (d = 0.356, P = 0.125) and comprehen- 488

siveness (d = 0.281, P = 0.234) were not signif- 489

icant. Inspecting the chats we find that the tutor 490

typically stuck to the example exercise provided 491

in its prompt, unless the student specifically asked 492

for more questions or made too many questions 493

indicating the need for more practice. This would 494

explain students not finding the exercises signifi- 495

cantly more comprehensive or useful, as these are 496

inherent properties of the exercises, unlike interest 497

in the homework or feeling a lack of supporting re- 498

sources, which can be improved upon via delivery. 499

Overall, we can say that the (self-perception of) the 500

student’s immediate experiences was improved by 501

the intervention. 502

4.3 RQ2: Students’ Long Term Feelings 503

About Homework 504

Figure 2 shows the average change in the students’ 505

responses to these between the initial and final sur- 506

veys (questions with a negative sentiment have had 507

their signs reversed to make higher is better for 508

all questions). We note that the differences in the 509

two groups are not significant for any of the ques- 510

tions (after correcting for FDR) but still certain 511

trends emerge. First of all, overall satisfaction in- 512

creases for both groups, but increases more for the 513

treatment group. Further, for all questions in the 514

homework section (where we intervened), the treat- 515

ment group’s opinions improved more than that of 516

the control group. 517

As a part of the final survey, students in the treat- 518

ment group were asked how they felt about the tu- 519

tor. 32/33 respondents thought that the tutor helped 520

them with their homework, whereas 30/35 felt that 521
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the tutor improved their English on a practical level.522

Further, 26/34 respondents felt that the tutor helped523

them keep up with the English program. Most524

importantly, 32/35 overall respondents wanted to525

continue using the tutor, with the 3 people saying526

"No" all being in their last year of school. Over-527

all, we can conclude that the short-term enjoyment528

translates to the students feeling good about the529

intervention even in the longer term.530

4.4 RQ3: Learning Gains531

While students enjoying homework is a good out-532

come, it does not tell us much about the interven-533

tion in isolation, as it can easily be achieved by al-534

lowing the students to game the system and thereby535

reducing the amount of effort required on their536

part4. To ensure that this does not happen, we need537

to ensure that the other benefits did not come at538

the cost of a reduction in learning gains. To check539

this we run 3 one-sided t-tests with the alternative540

hypothesis treatment>control.541

T-testing on the entire data (d = 0.251, P =542

0.156) shows that an increase in learning gains543

due to the intervention is over 5 times more likely544

than a decrease, although neither possibility is545

significant. Running separate tests for the two546

years, however, shows that this learning gain is547

entirely driven by the 3rd year who show a signifi-548

cant improvement(d = 0.603, P = 0.044), while549

the 5th year’s learning gains show very little dif-550

ferences between the groups((d = −0.004, P =551

0.505) We posit that this difference could emerge552

due to the 5th year homework being essay type553

compared to the 3rd year homework being more554

objective with a single correct answer, which could555

have led to the following 2 issues:556

1. The lack of a clear correct answer would make557

5th year answers harder to evaluate.558

2. The pre- and post-test for both classes was ob-559

jective type so the 5th year homework would560

have helped less in general.561

We note that the observed effect size for the 3rd562

year is more or less consistent with the difference563

between graded and ungraded homework noted564

by Bloom (1984). Overall, we conclude that, not565

only does our intervention preserve learning gains,566

but under the right conditions, it can also improve567

them.568

4although they could choose not to do the homework re-
gardless of the intervention

4.5 Other Observations 569

Beyond our research questions, the data collected 570

by the RCT also provided us with some other 571

interesting insights that we summarise here: 572

573

Students with higher initial scores showed lower 574

learning gains than those with lower initial 575

scores. We find a negative Pearson correlation 576

between score_initial and learning_gains for 577

the treatment group(R = −0.777, P < 0.001) 578

which is actually stronger than the control 579

group(R = −0.628, P < 0.001). This indicates 580

that students with lower initial knowledge are 581

able to catch up with their peers, instead of 582

falling further behind, contrary to some prior stud- 583

ies (Prather et al., 2024; Cipriano and Alves, 2024). 584

585

Third Year learning gains are largely mediated 586

by engagement, which is consistent with previous 587

work (Altememy et al., 2023; S. N. Jyothy and 588

Achuthan, 2024) Using words_typed as a proxy 589

for engagement, we observe a positive correlation 590

between words_typed and learning_gains, largely 591

driven by the 3rd year (R = 0.434, P = 0.007). 592

An OLS regression for learning_gains wrt 593

words_typed and condition, shows words_typed 594

to be the only significant variable5. Although this 595

shows that the direct effect of our treatment on 596

learning gains might be limited, we must stress 597

the fact that this engagement was caused naturally 598

as a result of our intervention, as it was made 599

clear to all participants that they had no obligation 600

to interact with the tutor and no information 601

regarding their interactions would be shared with 602

the teacher or the school. 603

604

Hallucinations and errors seem to rare. To test 605

the prevalence of errors made by GPT, students 606

were asked every week if the tutor had made some 607

errors in their chats. Of 160 responses, only 16 608

indicated a problem. Going over all the marked 609

exercise, we concluded that there were no more 610

than 14 utterances which could be considered 611

problematic. We also randomly went over 10% of 612

the conversations and did not find any additional 613

issues. Given that the total number of utterances is 614

around 4000, the error rate is less than 0.5% which 615

is well within acceptable thresholds. 616

617

Finally, there is no evidence for novelty effects. 618

5see Table 7 for all coefficients
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Figure 2: Change in Survey responses between the initial and the final questionnaire. Questions with negative
sentiment are flipped(these are marked with a † in tables 3 and 4) so higher is always an improvement. Questions
regarding homework are marked in blue borders.

Looking at weekly measured variables over time,619

we found no drop significant from in mean or me-620

dian across the 6 weeks (see fig 3 in appendix for621

box plots). While absence of evidence is not evi-622

dence of absence, this certainly makes it less likely623

that the differences are caused due to the excite-624

ment of using something new.625

5 Conclusions and Discussion626

In this work, we run an RCT to evaluate the abil-627

ity of GPT-4 to function as a tutor. We find that628

students find this replacement of homework more629

useful and interesting, and are enthusiastic about630

continuing using it in their education. Further, stu-631

dents using GPT4 more often felt that they had632

the necessary resources to complete what was re-633

quired for them. In addition to this, we also ob-634

serve significant improvement in 3rd year students635

in learning as measured by tests, while 5th year636

students maintain their performances. Also, we637

do not find evidence of bias towards stronger stu-638

dents or harmful hallucinations. We further notice639

that the self-assessments don’t show significant de-640

cline over the RCT period, thereby making novelty641

effects less likely.642

School and homework are often perceived as643

an unwelcome chore by students, and according644

to the personal experience of some teachers we645

worked with, there is an increasing lack of interest646

and engagement from the students, making inter-647

ventions on these aspects even more needed. Low648

teacher-to-student ratios in many schools across 649

the world means that teachers cannot always attend 650

to issues being faced by individual students, and 651

many parents cannot afford after-school services 652

and personal tutoring for their children, causing 653

struggling students to often be left lagging behind. 654

While LLMs like GPT are rather cheaply avail- 655

able to all students, self-regulated use might not 656

be sufficient especially for weaker students, as evi- 657

denced by the fact that we observed improvements 658

despite several students in both groups claiming 659

to have used GPT by themselves. For best results, 660

we believe that shoools need to provide centrally 661

prompted systems for the students to use. And as 662

we discovered, with the right design, this can be 663

achieved without increasing the load on teachers. 664

Empowering a larger number of students with the 665

resources needed to achieve what is expected for 666

them has the potential to reduce the gap between 667

students living in more and less privileged circum- 668

stances, providing a fairer playing field within and 669

across schools. 670

Given the continuing development of LLMs to 671

improve them across all tasks, we believe that our 672

study, despite all its limitations (which we shall 673

discuss in section 6 paves the way a bright future 674

where hard to scale tasks like tutoring can be taken 675

over by AI tutors, bringing the benefit of tutoring 676

to a much greater number of students around the 677

world. 678
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6 Limitations679

The intervention being run in a real school with680

real students increases its ecological validity, but it681

also leads to several limitations. We worked with682

a single teacher in a system which allows for a lot683

of flexibility in teaching styles, so results might684

not fully transfer to different teachers. Our inter-685

vention ran for a period of 8 weeks, which may686

not be sufficient for differences in learning to fully687

emerge, especially given that we only intervened688

in the homework. Our sample size was restricted689

to the students in the classes taught by the partici-690

pating teacher, and even then, we had to drop some691

students because they were unwilling to participate,692

or did not complete the initial or final surveys. Fur-693

ther, we split students in the same class were split694

into treatment and control groups, which meant695

that control and treatment students were able to696

interact and influence each others outcomes.697

We also faced a dilemma in deciding the proper698

way to conduct the pre- and post-tests. A subjec-699

tive test evaluated by the teacher would be more700

comprehensive and consistent with regular tests,701

but doing so would not only lead to extra work702

for the teacher, but also open up the possibility of703

the teacher biasing the results, as the teacher defi-704

nitely gained some insights on which student was705

in which group based on their interactions with the706

students over the course of the study. We instead707

chose to use an auto-graded MCQ which alleviates708

the aforementioned concerns, but opens up the pos-709

sibility guessing the answer, hence increasing the710

noise in the measurement. In addition to this, this711

could also have lead to an unfair assessment of 5th712

year students as mentioned earlier.713

In addition to this there are also the standard714

threats to the generalizability of any study con-715

ducted in a localised region. Our participants came716

from a westernised and Educated culture with rel-717

atively high levels of personal freedoms. They718

were mostly women, and came from a single strata719

in secondary education system stratified roughly720

based on academic ability. The latter is particularly721

important as it is usually accepted that students722

with different ability levels respond differently to723

interventions.724

Finally, we also were limited to a particular ver-725

sion of a particular LLM, and were able to perform726

only a limited amount of prompt engineering, all727

of which can affect the final outcome. We also728

used a single interface, which did not utilise the729

full capabilities of the model (for example, GPT4 730

is capable of working with both audio and video 731

in addition to text at the time of writing). We also 732

tested a single subject, and a single language of in- 733

struction, neither of which are necessarily intrinsic 734

restrictions of the LLM being used. 735

7 Ethics Statement 736

This study received ethical approval from the rele- 737

vant Institutional Review Board (IRB). All partic- 738

ipants provided informed consent prior to enroll- 739

ment. For minors, the consent was provided by 740

both parents or legal tutors, unless one parent or 741

tutor alone had sole tutorship. Participant confiden- 742

tiality was strictly maintained, and all data were 743

anonymized. The study complied with all applica- 744

ble regulations and ethical standards. Each aspect 745

of the design was discussed and developed in col- 746

laboration with education professionals and with 747

the school personnel involved, to ensure an opti- 748

mal and fair experience for all participants and non- 749

participants. The school personnel was informed of 750

the potential risk and instructed to carefully mon- 751

itor participants as well as non-participating stu- 752

dents potentially affected by the study, and to pro- 753

vide them with extensive support. 754
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Table 3: Initial Questionnaire. Questions with negative sentiment are marked with a dagger(†)

Original Question Translation Type of Answer Dataset Label

Età Age age

Sei mai stato rimandato in inglese? Have you ever been held back in English? Yes; No failed_english

Come pensi che sia il tuo livello di inglese
rispetto alla media della tua classe, al di
là dei voti?

How do you think your level of English
compares to the average in your class,
aside from grades?

Below average; Slightly be-
low average; Average; Slightly
Above Average; Above Average

english_level

Qual’è la tua media in inglese
quest’anno?

What is your average grade in English
this year?

<6; 6-6.49; 6.5-6.99; 7-7.49; 7.5
- 7.99; 8 - 8.49; 8.5-9; >9; I
would rather not disclose

english_average

General Questions: Questions marked with a ‘*’ are standardized SESQ.

Faccio fatica a stare al passo col pro-
gramma di inglese

I struggle to keep up with the English
program

6-point Likert struggled_with_english†

Voglio raggiungere un buon livello di in-
glese nei prossimi anni

I want to achieve a good level of English
in the coming years

6-point Likert goal_c1_english

Penso di avere le capacità per raggiungere
un buon livello di inglese nel corso dei
prossimi anni

I think I have the capacity to reach a good
level of English in the coming years

6-point Likert confidence_in_ability

* In inglese, indipendentemente da
quanto un argomento è difficile, sono si-
curo di poterlo capire.

In English, no matter how difficult a topic
is, I am sure I can understand it.

6-point Likert confident_in_english

* Non sono sicuro di poter imparare gli
argomenti più difficili del programma di
inglese.

I am not sure I can learn the most difficult
topics of the English program.

6-point Likert doubt_difficult_topics†

* Sono sicuro di poter andare bene in ver-
ifiche, interrogazioni e/o test di inglese.

I am sure I can do well in quizzes, oral
exams, and/or English tests.

6-point Likert confident_in_tests

* Per quanto mi sforzi, non riesco a im-
parare l’inglese

No matter how hard I try, I cannot learn
English

6-point Likert cant_learn_english†

* Quando un esercizio è troppo difficile,
lo salto oppure faccio solo le parti più
facili.

When an exercise is too difficult, I skip it
or just do the easier parts.

6-point Likert skip_hard_exercises†

* Quando un argomento è troppo difficile,
lo salto e non provo a impararlo.

When a topic is too difficult, I skip it and
do not try to learn it.

6-point Likert skip_hard_topics†

Sono portato per le lingue. I am talented for languages. 6-point Likert good_at_languages

ARCS - Homework

I compiti di inglese sono noiosi. English homework is boring. 6-point Likert homework_boring†

I compiti di inglese sono utili per miglio-
rare il mio livello di inglese.

English homework is useful for improv-
ing my level of English.

6-point Likert homework_improves_english

I compiti di inglese sono utili per ottenere
conoscenze che mi serviranno in futuro.

English homework is useful for gaining
knowledge that will be useful in the fu-
ture.

6-point Likert homework_future_knowledge

Ho le capacità personali per portare a ter-
mine correttamente i compiti di inglese
tutte le volte.

I have the personal abilities to properly
complete English homework every time.

6-point Likert ability_finish_homework

Avrei bisogno di più supporto e risorse
per riuscire a fare i compiti di inglese.

I would need more support and resources
to be able to do English homework.

6-point Likert need_support_homework†

Sono soddisfatto di quello che imparo
facendo i compiti di inglese.

I am satisfied with what I learn from do-
ing English homework.

6-point Likert satisfied_with_homework

ARCS - Lectures and Contents

I contenuti del programma di inglese non
mi interessano.

The contents of the English program do
not interest me.

6-point Likert uninterested_in_content†

Le lezioni di inglese sono utili a miglio-
rare il mio livello di inglese.

English lessons are useful in improving
my level of English.

6-point Likert lessons_improved_english

Le lezioni di inglese mi forniscono
conoscenze utili per il mio futuro.

English lessons provide me with useful
knowledge for my future.

6-point Likert lessons_future_knowledge

Ho le capacità personali per stare al passo
col programma di inglese.

I have the personal abilities to keep up
with the English program.

6-point Likert ability_keep_up

Avrei bisogno di più supporto e risorse
per riuscire a stare al passo col pro-
gramma di inglese.

I would need more support and resources
to be able to keep up with the English
program.

6-point Likert need_support_to_keep_up†

Complessivamente, sono soddisfatto di
quello che imparo a scuola in inglese.

Overall, I am satisfied with what I learn
in English at school.

6-point Likert overall_satisfaction
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Table 4: Final Questionnaire

Original Question Translation Type of Answer Dataset Label

Da quale dispositivo hai eseguito
l’accesso alla piattaforma per i compiti
per casa?

From which device did you access the
platform for homework?

Mobile, Laptop, Both device_used

General Questions: Questions marked with a ‘*’ are standardized SESQ.

Nelle ultime 8 settimane, ho fatto fatica a
stare al passo col programma di inglese

In the last 8 weeks, I have struggled to
keep up with the English program

6-point Likert struggled_with_english†

Voglio raggiungere un buon livello di in-
glese nei prossimi anni (approssimativa-
mente un C1)

I want to reach a good level of English in
the coming years (approximately a C1)

6-point Likert goal_c1_english

Penso di avere le capacità per raggiungere
un buon livello di inglese (approssimati-
vamente un C1) nel corso dei prossimi
anni

I think I have the ability to reach a good
level of English (approximately a C1)
over the coming years

6-point Likert confidence_in_ability

* In inglese, indipendentemente da
quanto un argomento è difficile, sono si-
curo di poterlo capire

In English, no matter how difficult a topic
is, I am confident I can understand it

6-point Likert confident_in_english

* Non sono sicuro di poter imparare gli
argomenti più difficili del programma di
inglese

I am not sure I can learn the more difficult
topics of the English program

6-point Likert doubt_difficult_topics†

* Sono sicuro di poter andare bene in ver-
ifiche, interrogazioni e/o test di inglese

I am confident that I can do well in
quizzes, oral exams, and/or English tests

6-point Likert confident_in_tests

* Per quanto mi sforzi, non riesco a im-
parare l’inglese

No matter how hard I try, I cannot learn
English

6-point Likert cant_learn_english†

* Quando un esercizio è troppo difficile,
lo salto oppure faccio solo le parti più
facili

When an exercise is too difficult, I skip it
or only do the easier parts

6-point Likert skip_hard_exercises†

* Quando un argomento è troppo difficile,
lo salto e non provo a impararlo

When a topic is too difficult, I skip it and
do not try to learn it

6-point Likert skip_hard_topics†

Sono portato per le lingue I am talented at languages 6-point Likert good_at_languages

ARCS Homework

Nelle ultime 8 settimane, i compiti di in-
glese sono stati noiosi

In the last 8 weeks, the English homework
has been boring

6-point Likert homework_boring†

Nelle ultime 8 settimane, i compiti di in-
glese sono stati utili per migliorare il mio
livello di inglese

In the last 8 weeks, the English homework
has been useful for improving my level
of English

6-point Likert homework_improves_english

Nelle ultime 8 settimane, i compiti di in-
glese sono utili per ottenere conoscenze
che mi serviranno in futuro

In the last 8 weeks, the English homework
has been useful for gaining knowledge
that will be useful in the future

6-point Likert homework_future_knowledge

Nelle ultime 8 settimane, ho sentito di
avere le capacità personali per portare a
termine correttamente i compiti di inglese
tutte le volte

In the last 8 weeks, I have felt that I per-
sonally had the abilities to properly com-
plete the English homework every time

6-point Likert ability_finish_homework

Nelle ultime 8 settimane, avrei avuto
bisogno di più supporto e risorse per fare
i compiti di inglese

In the last 8 weeks, I would have needed
more support and resources to do the En-
glish homework

6-point Likert need_support_homework†

Sono soddisfatto di quello che ho im-
parato facendo i compiti di inglese nelle
ultime 8 settimane

I am satisfied with what I have learned
from doing the English homework in the
last 8 weeks

6-point Likert satisfied_with_homework

ARCS Lectures and Contents

Nelle ultime 8 settimane, i contenuti del
programma di inglese non mi interessa-
vano

In the last 8 weeks, the contents of the
English program did not interest me

6-point Likert uninterested_in_content†

Nelle ultime 8 settimane, le lezioni di in-
glese sono state utili a migliorare il mio
livello di inglese

In the last 8 weeks, the English lessons
have been useful in improving my level
of English

6-point Likert lessons_improved_english

Nelle ultime 8 settimane, le lezioni di in-
glese mi hanno fornito conoscenze utili
per il mio futuro

In the last 8 weeks, the English lessons
have provided me with useful knowledge
for my future

6-point Likert lessons_future_knowledge

Nelle ultime 8 settimane, ho sentito di
avere le capacità personali per stare al
passo col programma di inglese

In the last 8 weeks, I have felt that I per-
sonally had the abilities to keep up with
the English program

6-point Likert ability_keep_up

Continued on next page
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Table 4 – Continued from previous page

Question (Italian) Question (English Translation) Type of Answer Label

Nelle ultime 8 settimane, avrei avuto
bisogno di più supporto e risorse per rius-
cire a stare al passo col programma di
inglese

In the last 8 weeks, I would have needed
more support and resources to keep up
with the English program

6-point Likert need_support_to_keep_up†

Complessivamente, sono soddisfatto di
quello che ho imparato in inglese a scuola

Overall, I am satisfied with what I have
learned in English at school

6-point Likert overall_satisfaction

Questions for Treatment Group Only

Trovi che il tutor ti sia stato d’aiuto nello
svolgere i compiti per casa?

Did you find the tutor helpful in doing
homework?

Yes; No; No Access tutor_helped_homework

Trovi che il tutor ti abbia aiutato a miglio-
rare l’inglese ad un livello pratico?

Did you find that the tutor helped you
improve English to a practical level?

Yes; No; No Access tutor_improved_english

Trovi che avere accesso al tutor ti abbia
aiutato a stare al passo col programma di
inglese?

Did having access to the tutor help you
keep up with the English program?

Yes; No; No Access tutor_helped_keep_up

Vorresti continuare ad avere accesso al
tutor in futuro?

Would you like to continue having access
to the tutor in the future?

Yes, for all exercises; Yes, for
some exercises; No; No access

continue_with_tutor

Quali aspetti del tutor hai trovato utili? Which aspects of the tutor did you find
useful?

Options: Personalized explana-
tions; Feedbacks and Correc-
tions on My Answers; Guidance
through the Exercise Step by
Step

useful_tutor_aspects

Spesso, il tutor mandava messaggi troppo
lunghi anche quando non era necessario

Often, the tutor sent messages that were
too long even when not necessary

6-point Likert tutor_long_messages

Spesso, il tutor diceva cose non vere
oppure mi diceva che sbagliavo anche
quando la mia risposta era corretta

Often, the tutor said things that were not
true or told me I was wrong even when
my answer was correct

6-point Likert tutor_wrong_feedback

Final Comments

Hai qualche altro commento
sull’esperienza in generale?

Do you have any other comments on the
general experience?

Free text response general_comments
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Table 5: Weekly Questionnaire

Question Translation (English) Type of Answer Label

Week-level Questions

Hai fatto, o provato a fare, almeno uno
degli esercizi assegnati questa settimana?
(rispondi sinceramente, non condivider-
emo la risposta con la tua insegnante)

Have you done, or tried to do, at least
one of the exercises assigned this week?
(answer honestly, we will not share the
response with your teacher)

Yes; No completion

I compiti per casa di questa settimana er-
ano interessanti e/o stimolanti (rispetto ai
compiti per casa prima dell’esperimento).

This week’s homework was interesting
and/or stimulating (compared to home-
work before the experiment).

6-point Likert interestingness

I compiti per casa di questa settimana
sono stati utili a migliorare il mio inglese
ad un livello pratico.

This week’s homework has been useful
in improving my English to a practical
level.

6-point Likert usefulness

Exercise-Specific Questions - These questions are repeated for each exercise.

Questo esercizio è stato utile a migliorare
la mia comprensione e la mia conoscenza
dell’argomento trattato.

This exercise was useful in improving my
understanding and knowledge of the topic
covered.

6-point Likert comprehensiveness

Avevo a disposizione supporto e risorse
a sufficienza per risolvere adeguatamente
questo esercizio (spiegazioni, materiali,
...)

I had enough support and resources avail-
able to adequately solve this exercise (ex-
planations, materials, ...).

6-point Likert level_of_resources

(Treatment-Group Only) Quali aspetti
hai trovato utili? (seleziona tutte le
opzioni rilevanti)

(Treatment-Group Only) Which aspects
did you find useful? (select all relevant
options)

Options: Personalized explana-
tions; Feedbacks and Correc-
tions on My Answers; Guidance
through the Exercise Step by
Step

useful_aspects_1

Anomalies Feedback

Il sistema ha avuto dei comportamenti
anomali? (se sì, puoi descriverli breve-
mente?)

Did the system exhibit any abnormal be-
haviors? (if yes, can you briefly describe
them?)

Open-ended anomalies
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B Homework Content1086

We report the content of homework for each class1087
and each week.1088
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3rd Year 5th Year

Unit 0 - (Only class 5A) WWI, open questions: Students answer questions
about WWI and British responses in 8-10 lines.

Unit 1 Conditionals, sentence correction: Students are asked to fix mis-
takes in the given sentences.

Poem commentary, analysis, and comparison: Students analyze
and compare “The Soldier” by R. Brooke and “Dulce et Decorum
est” by W. Owen.

Conditionals, sentence completion: Students complete sentences
using the correct tense of the verb in brackets.
Conditionals, sentence transformation: Students complete the
second sentence to have the same meaning as the first using the
given word.

Unit 2 I wish/If only and mixed conditionals, either/or questions: Stu-
dents choose the correct verb form from two options for sentences
using "I wish," "If only," and mixed conditionals.

Key events of the 20th century, open questions: Students answer
questions about 1967, WWII, and Margaret Thatcher in 4-6 lines.

I wish/If only and mixed conditionals, sentence completion: Stu-
dents complete sentences using the correct tense of the verb in
brackets.

Unit 3 Essay on contemporary social issues: Students write a 200-220
word argumentative essay on a contemporary social issue.

The Roaring 20s, open questions: Students answer questions about
the economic, political, and social changes in the US during the 20s,
including “The Great Gatsby.”

Unit 4 Passive voice, sentence transformation: Students transform active
sentences to passive form while keeping the same tense.

Mid-century America, open questions: Students answer questions
about the Cold War, the 60s, cultural revolution, and the crisis of the
70s in the US.

Passive voice, sentence completion: Students complete sentences
using the correct tense of the verb in brackets, focusing on passive
forms.
Passive vs. active voice, either/or questions: Students choose the
correct active or passive form and tense from two options given.

Unit 5 Causative verbs (have/get something done), sentence completion:
Students complete sentences using the correct tense of the verb in
brackets, focusing on the causative form.

Human rights movements, Gandhi, open questions: Students
answer questions about Gandhi’s life, achievements, and influence
in 4-6 lines.

Passive voice with double object, sentence transformation: Stu-
dents transform active sentences with two objects to passive form,
giving both options.

Unit 6 Reported speech statements, sentence transformation: Students
transform direct statements into reported speech, using the correct
tense based on the introductory verb.

(Only class 5B) Important women in history, open questions: Stu-
dents answer questions about Queen Victoria, Emmeline Pankhurst,
and Rosa Parks in 4-6 lines.

Reported speech questions, sentence transformation: Students
transform direct questions into reported speech, using the correct
tense based on the introductory verb.
Reported speech correction, sentence correction: Students correct
the mistakes in sentences related to reported speech using different
reporting verbs.
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B.1 Regression Tables1089

Variable Coefficient Std. Error p-value
Intercept 4.6228 0.836 <0.001
Treatment -1.1997 1.174 0.311
Words Typed 0.0019 0.001 0.009

Table 7: OLS Regression Results: Learning Gains Me-
diated by Student Engagement

C Prompts1090

C.1 Tutoring Prompt1091

The following prompt was the main prompt given1092

to the tutor as the system prompt. We replaced1093

assignment purpose, description and example with1094

the content provided from the teacher. Note that1095

the Common European Framework of Reference1096

for Languages was mistakenly referred to as “Cam-1097

bridge Framework” during the execution of the1098

study.1099
1100

We are helping students learn english as a second language.1101
1102

We give you an exercise as a starting point. Act as a1103
tutor and drive the student through the same concepts, testing1104
the understanding step by step. It is not necessary to replicate1105
to the example exercise, as long as you cover the same concepts.1106
Follow the tutoring strategy we provide.1107

1108
Start with a brief explanation of the concept.1109
Provide at least 10 questions, one by one.1110
Do not move on until the student gives the correct answer.1111
If necessary, provide explanations and feedback.1112
Never give the answer to the question.1113
Do not give the answer to the question as a part of the1114
explanation.1115
Point out all grammar and spelling mistakes.1116
Keep a B2 level of English according to the Cambridge framework.1117

1118
Once all questions are solved, ask the student if they1119
wish to practice more. If they don’t, output <COMPLETE>1120

1121
EXERCISE PURPOSE:1122
+++ purpose +++1123

1124
EXERCISE DESCRIPTION1125
+++ description +++1126

1127
EXERCISE EXAMPLE (NOT VISIBLE TO THE STUDENT)1128
+++ example +++1129

1130
TUTORING STRATEGY1131
+++ strategy +++1132

1133
1134

C.2 Strategy Generation Prompt1135

The following prompt was used to generate the1136

tutoring strategy.1137
1138

We are helping students learn english as a second language.1139
1140

We give you an exercise as a starting point.1141
Provide a concise, step-by-step strategy for a short1142
dialog-based tutoring session led by ChatGPT with a student1143
covering the same concepts.1144
The tutoring session is text-based and led through a chat1145
interface.1146
Describe the strategy with a maximum of six sentences.1147

1148

Keep a B2 level of english according to the Cambridge 1149
framework. 1150
+++ assignment.purpose +++ 1151
+++ assignment.description +++ 1152
+++ assignment.example +++ 1153

1154

D Additional tables and figures 1155

D.1 Novelty effects 1156
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Figure 3: Weekly distribution of student ratings for
usefulness, interestingness, comprehensiveness and
level_of_resources. Green triangles show means
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