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Cases of EFL Secondary Students’ Prompt Engineering Pathways to

Complete a Writing Task with ChatGPT

Abstract
ChatGPT is a state-of-the-art (SOTA) chatbot. Although it has potential to support English as a
foreign language (EFL) students’ writing, to effectively collaborate with it, a student must learn
to engineer prompts, that is, the skill of crafting appropriate instructions so that ChatGPT
produces desired outputs. However, writing an appropriate prompt for ChatGPT is not
straightforward for non-technical users who suffer a trial-and-error process. This paper examines
the content of EFL students’ ChatGPT prompts when completing a writing task and explores
patterns in the quality and quantity of the prompts. The data come from iPad screen recordings of
secondary school EFL students who used ChatGPT and other SOTA chatbots for the first time to
complete the same writing task. The paper presents a case study of four distinct pathways that
illustrate the trial-and-error process and show different combinations of prompt content and
quantity. The cases contribute evidence for the need to provide prompt engineering education in
the context of the EFL writing classroom, if students are to move beyond an individual trial-and-
error process, learning a greater variety of prompt content and more sophisticated prompts to
support their writing.
Keywords: artificial intelligence; chatbots; prompt engineering; writing; case study; ChatGPT
1. Introduction

ChatGPT’s incredible popularity indicates many people’s desire to transform their world
of education, work and leisure through chatbots. Previously, chatbots followed a rule-based
design with limited capabilities to respond accurately to user queries, especially with unfamiliar

inputs. In contrast, state-of-the-art (SOTA) generative artificial intelligence (Al) chatbots like
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ChatGPT rely on neural network language models that have been trained on a large corpus of
data and can improve the accuracy of their responses (Caldarini et al., 2022). As ChatGPT has
become the standard of performance for SOTA chatbots, ChatGPT is becoming a catch-all term
for SOTA chatbots.

To effectively and ethically use SOTA chatbots in everyday life requires Al literacy
(Long & Magerko, 2020) and people must learn the knowledge, skills and attitudes necessary to
interact with these chatbots (Vuorikari et al., 2022). To access a SOTA chatbot’s capabilities to
perform strongly in human language tasks and even generate texts that are indistinguishable from
human-written texts (Brown et al., 2020), people must learn to prompt the chatbot, that is, to
deliver a set of instructions to guide the chatbot’s text generation for a specific task (White et al.,
2023).

Prompt engineering refers to the process of crafting an appropriate prompt so that a
chatbot produces a desired output (Liu et al., 2021). Prompt engineering is a skill that requires
expertise and practice to learn (OpppenLaender et al., 2023). In spite of humans being the most
effective prompt engineers, the challenge is neither prompt-engineering instruction nor effective
prompt-engineering practice has become widespread (Zhou et al., 2023). As a result, for the non-
technical user, writing an appropriate prompt for a SOTA chatbot like ChatGPT is not
straightforward and non-technical users suffer a trial-and-error process (Dang et al., 2022).

In this paper, we report cases of non-technical users’ trial-and-error prompt engineering.
The cases were selected from the context of English as a foreign language (EFL) students in a
secondary school class, completing a timed-writing task and using SOTA chatbots for the first
time, although the students previously used other types of generative Al to complete writing

tasks. Each case illustrates a distinct prompt engineering pathway, that is, a different
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combination of prompt content and total number of prompts to complete the same writing task.
Comparing the cases, we find some pathways appear more sophisticated than others. By
understanding the similarities and differences in cases, educators can develop principles for
prompt engineering education and cater to individual, EFL students’ learning needs, facilitating
these students development of effective strategies for completing writing tasks with ChatGPT
and other SOTA chatbots.
2. Literature Review

2.1. Using ChatGPT to Support EFL Writing

Writing is a crucial skill for EFL students, but they often encounter challenges when
writing in a language that is not their native one. These challenges include struggling with
grammar, vocabulary, syntax (De Wilde, 2023; Vasylets & Marin, 2021), a lack of confidence in
their writing abilities (Sun & Wang, 2020; Zotzmann & Sheldrake, 2021), and encountering
difficulties in generating ideas during the writing process (Crossley et al., 2016; Hayes &
Flower, 2016). Previous research has investigated different pedagogical approaches to enhance
the writing skills of EFL students, and collaborative writing has been extensively implemented,
exhibiting favorable effects on students’ writing performance (for a meta-analysis, see Elabdali,
2021). Nevertheless, in practice, it can be challenging for students to identify an ideal writing
partner, leading some scholars to propose the utilization of chatbots as a learning companion to
assist students in their writing (e.g., Author, 2022; Su et al., 2023).

A chatbot is a conversational user interface that enables human users to engage in
meaningful verbal or text-based exchanges with a computer program (Kim et al., 2022). In this
exchange or furn-taking, a user provides input and a chatbot responds, mimicking human

dialogue. For EFL students in a writing classroom, chatbots may have capability to provide
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immediate and personalized feedback, fostering a non-judgmental and supportive learning
environment (Bibauw et al., 2022). Furthermore, chatbots can generate ideas, and importantly
genre-specific ideas as Author’s (2022, 2023a) Argumate chatbot could provide ideas that refute
an opposing view in an argumentative essay. Similarly, Zhang et al.’s (2023) chatbot could
provide EFL students with self-regulated training on logical fallacies in argumentative writing.

Since its launch in November 2022, ChatGPT, a chatbot utilizing SOTA language
models, has sparked extensive discussions among education researchers. This is not least because
of its impressive technical features, such as memory to recall previous interactions and ability to
interpret the nuances of human language, both of which enable ChatGPT to generate coherent
and contextually appropriate responses. Particularly, some researchers are exploring how
ChatGPT can support students’ writing. For example, Su et al. (2023) explored how ChatGPT
can assist at different stages of a student’s writing process, including outline preparation, content
revision, proofreading, and post-writing reflection. Yan (2023) investigated EFL students’
exposure to ChatGPT in writing classrooms and their resulting behaviors and reflections. The
results highlighted the effectiveness of ChatGPT as a tool for EFL writing instruction,
showcasing its potential to optimize the efficiency of writing composition through its automated
workflow.

While ChatGPT and other SOTA chatbots can address some problems EFL students face
when writing, our view is ChatGPT should not completely replace EFL students’ writing.
Instead, we frame EFL students’ use of ChatGPT to complete a writing task as a “machine-in-
the-loop”, where ChatGPT and students collaborate to produce written text (Clark et al., 2018;
Yang et al., 2022). Figure 1 illustrates a student completing a writing task with a machine-in-the-

loop. First, a student begins a turn by prompting ChatGPT to generate text output. After the
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prompting, the student critically evaluates the generated output and integrates it into their writing
as necessary. The student repeats these turns until the writing task is complete and these turns
compose a pathway. Besides, the student may have access to SOTA chatbots besides ChatGPT.
Importantly, “machine-in-the-loop” writing may foster synergy between the strengths of chatbots
and the student, resulting in higher-quality writing, but this depends not least on whether a
student strategically develops prompts that guide ChatGPT to generate relevant output text
(Author, 2023b).

Figure 1

A writing task with a “machine-in-the-loop ™
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2.2. Prompt Engineering

Although prompts can be designed for a variety of human language tasks that SOTA
chatbots can perform, Saravia (2022) proposed that a prompt can combine two main
components. The first component is context, which helps ground a chatbot’s output in a
knowledge base. Context has often included input data or output examples so that, for instance,

one-shot learning has referred to a chatbot’s ability to learn concepts to perform a task from
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encountering one example (Lampinen & McClelland, 2018); and few-shot learning has referred
to a chatbot’s ability to generalize from a few examples (Parnami & Lee, 2022).

The second component is natural language, that is, writing an explicit prompt in a
human’s native language because of chatbot’s increasing capability to understand abstract task
descriptions and human concepts (Reynolds & McDonell, 2021). An essential type of natural
language prompting is direct task specification or natural language instruction, which refers to
imperative commands that specify the type of output desired, for instance, “generate,” “list,”
“write,” etc. (Cohere, 2023). This approach allows users to communicate with a chatbot in a way
that is intuitive and more closely resembles human-to-human interaction. Chatbots have
increasingly been trained to respond capably to natural language instruction for up to 175 types
of language tasks (Wang et al., 2023). Instructing a chatbot in natural language without any task
specific exemplars can be considered a zero-shot learning task for the chatbot.

Because of natural language prompting, users can supply additional context to a prompt,
beyond one-shot and few-shot, that may unlock a SOTA chatbot’s novel capabilities (Reynolds
& McDonell, 2021). One such capability is chain-of-thought (COT) reasoning, that is, breaking
down a problem into steps before delivering a verdict. Kojima et al. (2022) found adding “Let’s
think step-by-step” at the end of a prompt could unlock chatbots’ COT reasoning capabilities
across diverse tasks without few-shot learning. For ChatGPT specifically, researchers
recommend strategies such as prompting ChatGPT to take on a specific perspective or role
(Akin, 2023). Besides, because natural language can effectively prompt a SOTA chatbot, an
important principle for effective prompting is choosing words carefully (Atlas, 2023).
Ultimately, natural language instruction and context can be ordered differently and layered

depending on the task and desired output.
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In conclusion, recent research has suggested various principles and strategies for
effectively engineering prompts. However, in the context of EFL students who are completing a
writing task with ChatGPT, we have no evidence of the quality, quantity and sequence of these
students’ prompts to generate desired output. To take these students beyond an individual’s trial-
and-error approach, there is a need to examine how these students can engineer prompt
pathways.

2.3. Research Questions
1) What types of content do EFL students use to prompt chatbots during a writing task?
2) What patterns emerge in the prompt engineering pathways of EFL students when
completing a writing task using chatbots?
3. Research Design and Methodology
3.1. Case Study

We use a qualitative, case study approach (Creswell, 2013) that provides context and a
thick description for EFL students’ prompt engineering pathways. Since this study
conceptualizes prompt engineering pathways as turn-taking within a machine-in-the-loop
framework, the case unit of analysis is each exchange or turn where a student prompts a chatbot.
A case focuses on one student taking turns to prompt a chatbot so as to complete a writing task.
In terms of outcomes, the study is interested in the number of prompts, the types of prompts and
the sequencing of prompts as well as the quantity and quality of each prompt type involved in a
student’s prompt engineering pathway.

We use multiple cases to add more data to answer the research questions. We selected
four cases that are drawn from the same educational context, but illustrate differences in prompt

engineering pathways.
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3.2. Procedures

A purposive, convenience sampling technique (Cohen et al., 2017) was used for the
selection of EFL students. The first author recruited four EFL students from a form one class in a
Hong Kong secondary school, which generally recruits students at the 44th to 55th percentile of
academic achievement in its school district. Within the school, the four students were the
highest-achieving students in their form for the English language subject area. The four students
have had previous experience completing writing tasks in their English lessons using open-
source text generators and text-to-image generators but had never used SOTA chatbots to
complete a writing task.

The students were instructed to compose a blog entry, a text type they had learned and
practiced prior to the study, using their own words and words from chatbots (see Appendix 1).
They were not given explicit instruction on the capabilities of the chatbots, how chatbots are
different from other generative Al and how to prompt a chatbot. Each student was given an iPad.
The students wrote their blog entries on Google Docs. As for chatbots, the students used the POE
app, which at the time of the study comprised a suite of proprietary chatbots including ChatGPT,
Sage and Dragonfly. Students completed the task in a classroom at an after-school lesson on
April 21, 2023. The students had at most 45 minutes to complete the task and all students
completed the task. The first author taught the lesson.

3.3. Data Collection

Our central form of data was screen recordings of students’ iPads as the students

completed the writing task. For data triangulation, we collected students’ completed writing tasks

on Google Docs (see Appendix 2).
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3.4. Data Analysis

To address the first research question, we performed a content analysis (Joffe & Yardley,
2004) of students’ prompts as evidenced in screen recordings. For data preparation, the second
author viewed screen recordings, transcribed each student’s prompt verbatim and sequenced the
prompt in a Google Sheet. The second author also noted which chatbot a student used for each
prompt. The first, second and third authors open-coded (Saldana, 2012) each prompt, with each
code representing a different type of prompt content. We applied deductive codes from our
literature review as well as inductive codes. Besides, a prompt could receive more than one code.
For more valid and reliable coding, the first author developed a codebook (DeCuir-Gunby et al.,
2010) and the first and second authors performed an inter-rater agreement test (Campbell et al.,
2013). After discussion, the authors reached one-hundred percent agreement (see Appendix 3) on
the application of codes to prompts. From this coding, we report overall and for each case the
number of prompts, the types of prompts and the quantity and quality of each prompt type and
the sequencing of prompts.

To answer the second research question, we visualized the coded data so as to facilitate
pattern identification. We visualized each case’s data as a network graph, which is commonly
used to represent the relationships between different objects. The network graph consists of
nodes and edges. The nodes in our network graphs are circles and symbolize distinct types of
prompt content. The edges represent the connections between two nodes. The direction of an
edge 1s denoted by an arrow, which specifies the sequence in which the prompt content types are
performed by a student. A solid line between two nodes indicates a student has prompted the
same chatbot as the previous turn and a dotted line indicates a student has prompted a different

chatbot from the previous turn.
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Examining each case’s network graph, we identified intra-case patterns, that is, continuity
and change in prompt types and chatbots used. For each case, we report these patterns and
supplement these with word and topic patterns, that is, continuity and change in the words and
topics of prompts, identified from a careful reading of each case’s prompts.

For cross-case analysis, we applied pattern-matching (Yin, 2003) which refers to
identifying dependent variables and patterns which lead to similar outcomes in the dependent
variables across cases. Share patterns between cases can be considered a theoretical replication.

4. Findings
4.1. Types of Prompts

In total, the four students took 38 turns with chatbots to complete their writing task.
However, we discarded prompts from two of those turns from our analysis because the first and
second authors had identified these instances as students accidentally clicking prompts
automatically generated and suggested by chatbots.

From 36 coded turns, we found different types of prompt content. In Table 1 different
types of prompt content are listed in alphabetical order by code name. We found six distinct
types of prompt content (see code numbers one, four, five, seven, eight and nine). In addition, we
found more sophisticated types of prompt content (code numbers two, three and six) which are
developed from natural language instruction in combination with other distinct types of prompt

content.
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Table 1

Coding scheme

Code Code Definition Example No. of
No. instances
1 AC Auto-complete: a one-shot prompt of an input data exemplar 1 read a book this morning at school.. (Student C) 8

without natural language instruction and without a question. The
intent is for the Al to learn to generate output for the input data
exemplar by autocomplete, that is, extension.

2 AC +NLI One-shot: an auto-complete prompt with natural language 1 read a book this morning at school. Continue the 2
instruction and an input data exemplar by which the Al learns to  story and answer this question: with whom did you do
generate output it with? (Student C)
3 AC+NLI+Q Natural language instruction with a question and an input data 1 was breathing while waiting to go up to the 8
exemplar classroom. Continue the story and answer this
question : why did you do it? (Student D)
4 GRE Greeting: a prompt that acknowledges the chatbot as if it were a  &ello (Student B) 2

human but that does not appear to facilitate completion of the
writing task

5 NLI Natural language instruction: explicit instruction in natural Write a blog entry about my morning (Student B) 7
language with an imperative verb and ZERO shot, that is, without
an input data exemplar

6 NLI+Q Natural language instruction with a question Write a blow (sic) entry about why going to school is a 1
good thing and how it feels like. (Student B)

7 Q Question: a prompt formulated with either a direct or indirect What did you do this morning (Student B) 2
question, that is, a statement beginning with a question word

8 SE Search engine: a prompt for information, grounded in the real Some famous place in turkey (Student A) 4
world, factual; not formulated as a question

9 T™MM Tell me more: a prompt automatically generated and suggested to  Tell me more. (Student D) 2
a user by a chatbot; all TMM prompts rely on a previous turn as
input data for the Al
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The most popular prompt types were auto-complete prompts (code no. one) and one-shot
prompts with natural language instruction and a question (code no. three) as eight prompts were
coded for each. The least popular prompt type was natural language instruction with a question
(code no. six) as one prompt was coded for that.

4.2. Prompt Engineering Pathways

Figure 2 is a line chart to visualize the distribution of prompts by student. Each line
represents a student’s prompt engineering pathway. Each line is mapped to an X-axis, which
shows the sequence of each student’s prompts from the first to the last. In this chart, we observe
that Student A took the fewest turns (n = 5) to complete the writing task and Student B (n = 12)
took the most. Each line is also mapped to a Y-axis, which shows code numbers. We observe no
student had used all prompt types and each student had used a different combination of prompt
types to complete the writing task. We elaborate each student’s pathway in the following

sections, with code names given in parentheses.
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Figure 2

Four students’ prompt engineering pathways
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Note: Student B’s ninth prompt and Student C’s tenth were omitted from the analysis as the first
and second author observed these students had accidentally prompted their chatbots on these
turns.
4.2.1. Student A’s Prompt Engineering Pathway

Student A was writing a blog entry about Turkey and its attractions. Student A used only
the Sage chatbot.

Figure 3 1s a network graph for Student A’s prompt engineering pathway. Student A took
five turns to complete the writing task and wrote three types of prompts. For the first turn, the
student wrote a prompt, “I woke up and,” without natural language instruction (AC), intending

for the chatbot to autocomplete the prompt.
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Figure 3

Network graph of Student A’s prompt engineering pathway

1

For turns two through four, Student A wrote prompts to elicit factual information from

the chatbot (SE), treating the prompt as if it were a Google search. The words in this series of
prompts are completely different from the words of the first turn’s prompt. However, the words
in this series of prompts show much continuity, as Student A carefully and systematically
changed words from prompt two onwards to inquire about topics in Turkey:
e Some famous places in turkey (turn two)
e Famous drinks in Turkey (turn three)
e Some fun activities to do in turkey on vacation (turn four)
In turn five Student A selected a prompt automatically suggested by the chatbot (TMM),
“Tell me more.” This appears to be the first and only time that Student A makes use of the
chatbot’s chat memory.
4.2.2. Student B’s Prompt Engineering Pathway
Student B was writing a blog entry about her morning. Student B used only the Sage

chatbot.
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Figure 4 is a network graph for Student B’s prompt engineering pathway. Student B took
12 turns to complete her writing task and wrote five types of prompts. For the first turn, Student
B wrote a greeting to the chatbot (GRE), “hello.”
Figure 4

Network graph of Student B’s prompt engineering pathway

Note: Student B’s ninth prompt was omitted from the analysis as the first and second author
observed this student had accidentally prompted their chatbot on this turn.

For turns two through four, Student B wrote explicit instructions for the chatbot,
beginning with imperative verbs and without input data exemplars (NLI). The words in this
series of prompts are completely different from the word of the first turn’s GRE prompt.
However, the words in this series of prompts show much continuity, as Student B carefully and
systematically changed words from prompt two onwards to instruct the chatbot:

e Write a blog entry about a day going to secondary school (turn two)

e Write a short blog entry about my day at school (turn three)
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e Write a blow (sic) entry about. My day to school (turn four)

For the fifth turn, Student B wrote a question (Q), “What did you do this morning,”
which shows discontinuity from the previous prompts not only in prompt type but words. For the
sixth turn, Student B wrote a prompt, “Ideas to do in the morning before school,” which elicits
information from the chatbot (SE). Although the prompt type is different from previous prompts,
the words in the prompt show continuity with words in prompts two through five.

For turns seven, eight and 10, Student B reverted to writing natural language instruction
(NLI). This series of prompts shows continuity in the instructions, prompts seven and eight
shows continuity in the words from prompts five and six:

e Write a blog entry about my morning (turn seven)
e Write a blog entry about morning (turn eight)
e Write a blow (sic) entry about meeting friends is happy (turn 10)

For turn 11, Student B combined types of prompts for the first and only time, writing
natural language instruction with two questions (NLI + Q) for the chatbot to address, “Write a
blow (sic) entry about why going to school is a good thing and how it feels like.” The words for
the NLI show continuity with Student B’s previous NLI prompts, and the topical word school
shows continuity with prompts two, three, four and six.

Finally, for turn 12, student B wrote a question (Q), “Why learning is fun,” which shows
discontinuity with words from previous prompts.

4.2.3. Student C’s Prompt Engineering Pathway
Student C wrote a blog entry about her morning. Student C used the Sage, ChatGPT and

Dragonfly chatbots.



STUDENTS’ PROMPT ENGINEERING PATHWAYS 19

Figure 5 is a network graph for Student C’s prompt engineering pathway. Student C took
nine turns to complete her writing task and wrote five types of prompts.
Figure 5

Network graph of Student C’s prompt engineering pathway
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Note: Student C’s tenth prompt was omitted from the analysis as the first and second author
observed Student C had accidentally prompted their chatbot on this turn.

Student C began with Sage chatbot. For turn one, Student C wrote natural language
instruction with a one-shot exemplar and a question (AC + NLI + Q), “I read a book this
morning at school. Continue the story and answer this question : with whom did you do it with?”

For turn two, Student C wrote a prompt without natural language instruction (AC), with
an intent for the chatbot to autocomplete the prompt. In fact, the prompt is the one-shot exemplar
from the first prompt, “I read a book this morning at school..” However, the second prompt is

stripped of the natural language instruction and the question from the first prompt.
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For turn three, Student C used ChatGPT. Student C reverted to the exact words of the
first turn’s AC + NLI + Q prompt.

For turn four, Student C reverted to Sage chatbot. Student C wrote a greeting to the
chatbot (GRE), “Sage hi.” The words in this prompt show discontinuity with previous prompts
and this is the only instance in the study where a student greeted a chatbot by name.

From turn five, Student C used Dragonfly chatbot. Student C reverted to the exact words
of the first and third turn’s AC + NLI + Q prompt.

For turn six, Student C reverted to AC. Although the words in this prompt show much
discontinuity with previous prompts, the one-shot exemplar appears to extend ideas about books
and school from prompts one, two, three and five:

Right when we finished the book I realized I had to open my locker because I forgot to get
out my books. And it was almost the live morning assembly.

For turn seven, Student C wrote explicit instructions for the chatbot, “Continue the
story,” beginning with imperative verbs and not providing any additional input data or output
exemplars (NLI). The instructions are the exact words found in prompts one, three and five, but
the prompt is stripped of the one-shot exemplar and a question. In this way, this is Student C’s
first prompt that makes use of the chatbot’s chat memory.

For turn eight, Student C reverted to AC. This one-shot exemplar appears to be extend
ideas about books and schools from previous one-shot exemplars as the prompt shows continuity
in words with those previous prompts:

I quickly grabbed my books from my locker and rushed to the assembly hall. I was

running late and the assembly had already started. I quickly found a seat and tried to settle in
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without drawing too much attention. Luckily, I managed to get through the assembly without
anyone noticing my late arrival.

For turn 9, Student C wrote natural language instruction with a one-shot exemplar (AC +
NLI). The one-shot exemplar appears to extend ideas from previous one-shot exemplars in the
pathway.
4.2.4. Student D’s Prompt Engineering Pathway

Student D was writing a blog entry about her school day. Student D used the Sage,
Dragonfly and ChatGPT chatbots.

Figure 6 is a network graph for Student C’s prompt engineering pathway. Student D took
11 turns to complete her writing task and wrote four types of prompts.
Figure 6

Network graph of Student D’s prompt engineering pathway
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Student D began with the Sage chatbot. For turns one and two, Student D wrote prompts
without natural language instruction (AC), intending for the chatbot to learn the input data
exemplar and autocomplete the exemplar. The words in the prompt show much continuity, as
Student D carefully and systematically changed words from prompt one to two:

e [ was walking to the classroom at the first recess. (turn one)
e [ was walking to the classroom. I walked there with Emily. I felt so happy. (turn
two)

For turn three, Student D selected a prompt automatically suggested by the chatbot
(TMM), “Tell me more.” This appears to be the first and only time that Student D makes use of
the chatbot’s chat memory.

From turn four, Student D used the Dragonfly chatbot. For turns four and five, reverted to
AC, using the exact same words for both prompts, “I was walking back to the classroom at the
recess.” The words in the prompts show much continuity with the AC prompts from turns one
and two as Student D carefully and systematically changed a few words.

For turn six, Student D wrote natural language instruction with a one-shot exemplar (AC
+ NLI), “I was walking back to the classroom at the recess. Continue the story.” The one-shot
exemplar uses the exact words of prompts four and five.

For turns seven through nine, Student D wrote natural language instructions with one-
shot exemplars and questions (AC + NLI + Q). These three prompts use the same words, “I was
walking back to the classroom at the recess. Continue the story and answer this question : with
whom did you do it with?” The one-shot exemplar in the three prompts follow the exact words of

the one-shot exemplars from prompts four, five and six. The natural language instruction shows
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continuity with the words from prompt six and appears to be an extension of the natural language
instruction.

From turn nine, Student D used ChatGPT.

For turns 10 and 11, Student D wrote AC + NLI + Q prompts:

e | was breathing while waiting to go up to the classroom. Continue the story and answer

this question : why did you do it? (turn 10)

e [ am so happy that I walked back with Emily because I didn’t like walking back to the
classroom by myself. Continue the story and answer this question : how did you do it?

(turn 11)

The natural language instruction in these prompts is the same as that found in prompts
seven, eight and nine. On the other hand, Student B carefully and systematically changed the
question words in prompts 10 and 11. In addition, Student B’s one-shot exemplars in prompts 10
and 11 appear to be extensions of ideas already found in prompts one and two, and four through
nine.

5. Discussion
5.1. Summary
5.1.1. Types of Prompt Content

Although the study has identified six distinct types of prompt content, no student had
prompted with all six types. We interpret this as a matter of ignorance because students had not
received any instruction on different types of prompt content and may not have known of
different types of prompt content.

Of the six distinct prompt types that students’ had used through a trial-and-error process,

we found some prompt types such as AC and NLI are recommended in the literature (Reynolds
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& McDonell, 2021) for effective prompting. On the other hand, we did not observe other types
of prompts such as few-shot prompts, COT prompts (Kojima et al., 2022) and prompts for a
chatbot’s specific role or perspective (Akin, 2023). These have been recommended in the
literature for effective prompting and we interpret their absence from pathways as either a matter
of ignorance or related to the specific writing task.

Although students are completing an EFL writing task, we did not observe students
prompt chatbots for explicit English language support, for example, proofreading and suggesting
alternative phrasing. Students may not have prompted chatbots in this way because of ignorance,
that is, their not knowing the SOTA chatbots’ capabilities in these areas. Otherwise, these EFL
students may not have needed this language support, because they felt sufficiently capable in
English language writing. Ultimately, the absence of many prompt types in pathways suggests
that students are unsophisticated users of chatbots, and are not optimizing their use of SOTA
chatbots.

5.1.2. Patterns of Prompt Engineering Pathways

We observed Students A and B began with a type of prompt but never reverted to that
prompt type in their pathway. In addition, all students used at least one prompt type only once in
their pathway. We interpret these patterns as students exploring different prompt types and
learning by trial-and-error whether a particular prompt type leads a chatbot to generate a desired
output.

AC and AC + NLI + Q were the most popular prompt types. We interpret the AC
prompt’s use by Students A, C and D as an extension of students’ existing experience using
open-source text generators, which are less capable in performing human language tasks than

SOTA chatbots like ChatGPT and were not trained to respond effectively to natural language
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instruction. In addition, we interpret the frequent use of AC and AC + NLI + Q prompts by
Students C and D as these students learning to craft more sophisticated prompts, comprising
different types of prompt content to which SOTA chatbots can respond effectively. In general,
we view Students B, C and D’s use of more sophisticated prompts as indicative of their learning
to craft more sophisticated prompts.

We observed all students develop their respective ideas for their blog entry during their
prompt engineering. In particular, we observed Students A, B and D develop ideas for their topic
by making minor modifications to their words from previous prompts, which is a principle for
effectively prompting a SOTA chatbot (Atlas, 2023). Alternatively, we observed Student C’s
prompts included extensions of ideas that had been used in previous prompts. We interpret these
as students’ exploring SOTA chatbots’ capability to understand nuance in language and as
students’ refining their prompts so as to improve or to extend previous output. Similarly,
Students C and D used more than one chatbot and repeated the same prompt with more than one
chatbot. Furthermore, we observed that almost all repeated prompts between chatbots included
an AC prompt type. We interpret these patterns as students’ testing the output capabilities of
each chatbot, particularly for idea generation with which EFL students have struggled (Crossley
et al., 2016; Hayes & Flower, 2016).

5.2. Implications

This study reported cases of EFL students using ChatGPT and other SOTA chatbots for
the first time to complete a writing task. Our cases illustrate these non-technical users’ learning
to engineer prompts through individual trial-and-error (Dang et al., 2022). The cases evidence

that different prompt engineering pathways for the same writing task can emerge from students’
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trial-and-error process. At the same time, some pathways appeared more sophisticated than
others.

Practically, the findings highlight the role of education and time in developing prompt
engineering skills. In the context of EFL classroom writing, students would benefit from prompt
engineering education if they are to realize the capabilities of chatbots to support student writing.
At a very basic level, prompt engineering education may introduce students to chatbots as a type
of Al, the capabilities of SOTA generative Al chatbots and different types of SOTA chatbots.
Students can be introduced to prompting, and types of prompts that may unlock specific
capabilities in chatbots. Furthermore, education may focus on which capabilities may be
necessary to complete a particular writing task and the prompt types that unlock those
capabilities.

To personalize prompt engineering education, the teacher’s challenge is to identify a
student’s needs and to guide the student on an appropriate prompt pathway. For instance, an
educator can identify a student’s intended use of a chatbot output for the writing task and
recommend a specific type of prompt. Besides, a student may also have their individual prompt
engineering needs met by learning to engineer prompts alongside their classmates. By this
individual and corporate education in the EFL writing classroom, students can become more
sophisticated prompt engineers, realizing different prompt types and combinations of prompt
types.

5.3. Limitations and Future Research

This study has some limitations that may open up avenues for future research. Firstly, the

number of cases in this study was relatively small, consisting of only four. In this way, the

number of cases contributes to theoretical generalizations for their context and the cases were not
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intended for statistical generalization. However, future studies should consider increasing the
number of cases in this and other contexts to enhance the external validity of our study’s
theoretical generalizations or alternatively, to establish other theoretical generalizations.

Participants in this study were asked to perform a timed, familiar writing task in class. It
is possible that their prompting behaviors may differ in an untimed setting or when working on
an unfamiliar writing task or a different text type. Future studies should explore these variables
to obtain a more comprehensive understanding of students’ prompt engineering. For example,
longitudinal studies may be conducted to examine students’ growth in prompt engineering with
the support of their teachers and peers. Similarly, while this study identified differences in
prompt engineering pathways among the participants, it is necessary to investigate individual
variables that may affect students’ prompt engineering, such as gender, age, digital literacy, and
writing skills. Future studies could explore these individual differences to provide a more
nuanced understanding of students’ prompt engineering.

This study focused on students’ machine-in-the-loop writing at the stage of crafting
prompts. Future research could expand the scope of machine-in-the-loop study and investigate
students’ evaluation of chatbots’ output and integration of such output into their writing. These
cases would provide a more comprehensive picture of human-Al collaborative writing. Likewise,
it would be interesting to examine the quality of students’ writing products and explore any

associations with their prompt engineering pathways.
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Appendix 1

Writing Task

In September 2022, you wrote a blog entry about your day at school. In April 2023, write
another blog entry using your own words and Al words. You can use words from your

original blog entry. Highlight your words in red, and Al words in black.

1. Write at least two paragraphs:
2. In each paragraph, answer questions with your sentences.
a. What did you do this morning?
b. Where did you do it?
c. When did you do it?
d. With whom did you do it?
e. Why did you do it?
f. How did you do it?

g. How did you feel?
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Appendix 2

Students’ completed writing tasks

STUDENT A

Hi,I am (Student A’s name) and today [ am gonna tell all of you about my stay in Turkey.l woke
up and Ifound myself on a new day.The sun was shining and the sky was a bright shade of blue.I
just love the weather of Turkey.I came here with my homie Lellium.First,we decided to go out
and grab some breakfast.A cup of turkish tea is always refreshing. Then we went to Topkapi
palace.lIts a cultural place with Ottoman historical artifacts. We even drank Ayran.Its a refreshing
and healthy yogurt drink.

The Ayran made me refreshed.I think the yogurt was very organic.Then we went to
Cappadocia. Cappadocia is famous for its fairy chimneys and beautiful landscapes.We took a hot
air balloon ride above Cappadocia and the view was amazing.Lilium got very tired.I felt so
amazed by the beauty of that place.In the evening,we just took some pictures by the river side in
Istanbul,the view was spectacular.l had an amazing day and felt me lose a lot of stress. Tomorrow

we are going back.I will miss Turkey a lot.Bye Bye guys!
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STUDENT B

My morning

For many people,morning are a time of new beginnings and fresh start. Whether you’re an early
riser or a night owl.The morning is a unique time of the day that can set your tone for the rest of
your day.In my morning,I will eat my breakfast to get energy for the day.on my way heading to
school,I’d always listen tomy favourite music to wake myself up around 7:20 am.

Sometimes I meets Charlotte or Vanessa on the mini bus,I will sitand chat with them,I put that as
a hints before the lucky day.BecauseSpending times with friends can be the most enjoyable and
rewarding experience in life.Going to school is like a challenging experience everyone will have

in their life,I enjoyed doing it,I feel like learning is fun,I like knowing more things everyday
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STUDENT C

I read a book this morning at school with my friends. I told them to read this book, called “The
Secret” with me because nobody seemed to have any interest in it other than my friends. We had
a great time discussing the story and the characters. We all had different opinions on the plot and
we enjoyed debating our views. At the end of the book, we all agreed that the protagonist had
made the right decision. I felt very happy and enjoyed that my friends agreed to read this book
with me.

Right when we were done discussing about the book, 1 realised I had to open my locker because I
forgot to get out my books. And it was almost the live morning assembly. I quickly grabbed my
books from my locker. My friend’s were already running there while I was just opening my
locker! Well, it’s kind of my fault for telling them to read books with me in the first place. After
I got my books from my locker I quickly rushed to the assembly hall. I was running late and the
assembly had already started. I quickly found a seat and tried to settle in without drawing too
much attention. Luckily, I managed to get through the assembly without anyone noticing my late
arrival.

When the assembly ended, I quickly made my way back to the class. I was relieved that I had
made it in time, but I was still a bit embarrassed that I had been late because the teacher was
waiting already and getting ready for the first class for us. As I walked into the classroom, I
heard a few of my classmates talking about the book we had read earlier that morning. I joined in
the conversation and we discussed our favorite parts of the story. I thought to myself, “there’s
still 15 minutes left before class starts, why not join them?” So I did.

After discussing a bit more about the book, we started talking about our plans for the weekend.

One of my friends suggested that we all go to the movies together. We all agreed that it sounded
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like a great idea and we started planning the details of our outing. We talked about which movie
we wanted to see, what time we should meet, and who was going to drive. It was a great way to

end the conversation before class started.
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STUDENT D

I was walking to the classroom at the first recess.I walked there with Emily.As I made my way
back to the classroom after the recess, I noticed that I had forgotten my notebook on the bench
outside. I quickly turned around and headed back to retrieve it, hoping that nobody had taken it.I
was so happy that I walked back with Emily because I didn’t like walking back to the classroom
by myself.I walked back to the classroom with my friend Emily, feeling grateful for her
company. As we walked, we chatted about our weekend plans and the upcoming school dance.

I had always felt a little self-conscious about walking back to the classroom by myself, especially
when everyone else seemed to have a friend or two to walk with. But with Emily by my side, I
felt more confident and at ease.

I was breathing while waiting to go up to the classroom.I breathed with Lelliam.As I stood in
line waiting to go up to the classroom, I took a deep breath and let it out slowly. I repeated this a
few times, feeling the tension in my body start to ease away.

Finally, it was my turn to go up to the classroom. I took one more deep breath and headed inside,
feeling more centered and ready to face the day.When we were walking up to the classroom, we

were still breathing.
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Appendix 3

Students’ prompts for chatbots during the writing task
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Student | Chatbot | Prompt | Prompt content Prompt type Note
used no.
A Sage 1 I woke up and AC
2 Some famous places in turkey SE
3 Famous drinks in Turkey SE
4 Some fun activities to do in turkey on vacation SE
5 Tell me more. ™M
B Sage 1 hello GRE
2 Write a blog entry about a day going to secondary school NLI
3 Write a short blog entry about my day at school NLI
4 Write a blow entry about. My day to school NLI
5 What did you do this morning Q
6 Ideas to do in the morning before school SE
7 Write a blog entry about my morning NLI
8 Write a blog entry about morning NLI
9 What are some other ways to make mornings more enjoyable? T™M +Q Accidentally prompted
10 Write a blow entry about meeting friends is happy NLI
11 Write a blow entry about why going to school is a good thing and how it feels | NLI + Q
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like
12 Why learning is fun Q
C Sage 1 I read a book this morning at school. Continue the story and answer this AC+NLI+Q
question : with whom did you do it with?
2 I read a book this morning at school.. AC
ChatGPT |3 I read a book this morning at school. Continue the story and answer this AC+NLI+Q
question : with whom did you do it with?
Sage 4 Sage hi GRE
Dragonfly | 5 I read a book this morning at school. Continue the story and answer this AC+NLI+Q
question : with whom did you do it with?
6 Right when we finished the book I realised I had to open my locker because I | AC
forgot to get out my books. And it was almost the live morning assembly.
7 Continue the story NLI
8 I quickly grabbed my books from my locker and rushed to the assembly hall. I | AC
was running late and the assembly had already started. I quickly found a seat
and tried to settle in without drawing too much attention. Luckily, I managed
to get through the assembly without anyone noticing my late arrival.
9 “When the assembly ended, I quickly made my way to my first class. 1 was AC +NLI
relieved that I had made it in time, but I was still a bit embarrassed that I had
been late. As I walked into the classroom, I heard a few of my classmates
talking about the book we had read earlier that morning. I joined in the
conversation and we discussed our favorite parts of the story. It was a great
way to start the day." Continue the story.
10 Tell me more. ™M Accidentally prompted
D Sage 1 I was walking to the classroom at the first recess. AC
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back to the classroom by myself. Continue the story and answer this question :
how did you do it?

2 I was walking to the classroom. I walked there with Emily. I felt so happy. AC
3 Tell me more. ™M
Dragonfly | 4 I was walking back to the classroom at the recess. AC
5 I was walking back to the classroom at the recess. AC
6 I was walking back to the classroom at the recess. Continue the story. AC+NLI
7 I was walking back to the classroom at the recess. Continue the story and AC+NLI+Q
answer this question : with whom did you do it with?
8 I was walking back to the classroom at the recess. Continue the story and AC+NLI+Q
answer this question : with whom did you do it with?
ChatGPT |9 I was walking back to the classroom at the recess. Continue the story and AC+NLI+Q
answer this question : with whom did you do it with?
10 I was breathing while waiting to go up to the classroom. Continue the story AC+NLI+Q
and answer this question : why did you do it?
11 I am so happy that I walked back with Emily because I didn’t like walking AC+NLI+Q




