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Abstract 

This study investigates the workload experienced by English Department students in a gamified academic 
writing task. The NASA Task Load Index (NASA-TLX) serves as the primary instrument for analyzing workload 
distribution across six dimensions: mental demand, physical demand, temporal demand, performance, effort, 
and frustration. Additionally, the study examines its correlation with self-reported perceived learning and 
learning outcomes. Data collected from 23 Master’s students in Poland indicate a moderate overall workload, 
with effort and frustration emerging as the primary contributors. While students reported improvements in 
citation mastery, perceived workload did not exhibit a significant correlation with final grades. The findings 
suggest that gamification can enhance student engagement without imposing excessive cognitive strain. 
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1. Introduction 

Academic writing is a core skill in higher education, particularly in tasks that emphasize 
precise language, structured argumentation, and critical engagement with sources, such as 
writing essays, term papers, and MA theses. The workload associated with academic writing 
can be significant, particularly for English Department students, who are expected to develop 
complex analytical skills and adhere to rigorous citation standards. This challenge becomes 
even greater for students for whom English is the medium of instruction, particularly those 
from non-Anglophone educational systems where academic writing conventions differ, for 
example, students who write in English but were educated in a different linguistic and cultural 
tradition. These students often navigate academic conventions that may differ significantly 
from those in their home education systems, where rhetorical structures, citation practices, 
and expectations for argumentation can vary. Consequently, they face additional cognitive 
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load in simultaneously mastering course content and expressing their ideas in an acquired 
language, which can make the writing process even more demanding. 

Research indicates that English Medium of Instruction (EMI) students struggle with 
organizing information effectively and complying with style guides, thus reflecting differences 
in academic conventions between their native and target educational contexts. These students 
often encounter difficulties in adjusting their writing styles to align with academic 
expectations, which can differ significantly from those in their home countries (Liu 2005). 
Consequently, the academic writing workload for these students may extend beyond content 
mastery to include the ongoing negotiation of language, discourse conventions, and cultural 
expectations within their field. For instance, Lin (2015) found that many English Language 
Learner (ELL) students struggled to adjust their writing styles to align with American 
academic thought patterns, as they tended to think in their first language and apply its 
rhetorical structures when composing English essays. This difficulty was found to arise due to 
the fact that writing patterns are deeply embedded, both cognitively and culturally, making 
adaptation a time-consuming process. Additionally, Amano et al. (2023) revealed that non-
native English-speaking researchers require significantly more time to read and write English-
language papers compared to their native-speaking counterparts, indicating a higher cognitive 
load and extended workload. In sum, non-native English-speaking students face a 
multifaceted academic writing burden that goes beyond language proficiency. They are 
required to navigate different writing conventions, adapt to unfamiliar citation standards, and 
bridge diverse academic expectations, all while managing an increased cognitive load. 

The reported challenges faced by English Department students in academic writing, 
especially those dealing with English as a Medium of Instruction, highlight the need for an 
examination of how instructional strategies can help reduce the cognitive load. Although 
gamification has been adopted in language learning (e.g., gamified vocabulary acquisition), its 
impact on the workload in academic writing remains underexplored. Similarly, while writing 
load has been discussed in terms of cognitive effort, few studies have applied an empirical 
workload measurement framework such as NASA-TLX, which measures not only cognitive 
but also physical and emotional factors. Therefore, this research, by applying the NASA Task 
Load Index (NASA-TLX) to this specific learning context, aims to evaluate whether gamified 
academic writing instruction can mitigate the perceived cognitive demands experienced by 
EMI students. Understanding the workload distribution across different types—mental 
demand, physical demand, temporal demand, performance, effort, and frustration—helps 
provide a comprehensive evaluation of the cognitive, physical, and emotional challenges faced 
during the academic writing task. 

2. Academic writing and cognitive load in higher education  

Writing workload is considered to be triggered by multiple factors, including cognitive 
demands, cultural demands, and linguistic proficiency. As observed by Flower and Hayes 
(1981), the process of writing involves a series of distinct cognitive activities that writers 
coordinate while composing a text. These activities are not linear but operate within a 
hierarchical structure where one process can be embedded within another. Writing is 
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fundamentally a goal-directed cognitive task, shaped by the writer’s evolving network of 
objectives. Writers set their own goals in two primary ways: by establishing overarching goals 
and sub-goals that reflect their developing sense of purpose and, at times, by modifying or 
even redefining these goals based on insights gained during the writing process. Specifically, 
university-level academic writing classes can call for students to engage in tasks that demand 
high levels of cognitive effort, such as research, synthesis of sources, and adherence to formal 
writing rules (Hyland 2018). 

Building on this, Sweller (1988) emphasized in the Cognitive Load Theory (CLT) that the 
efficiency of learning and cognitive performance is affected by the way information is 
processed in working memory. The CLT (Sweller 2010) provides a useful framework for 
understanding the challenges students face in academic writing. According to this theory, 
learners experience three types of cognitive load: intrinsic, extraneous, and germane. Intrinsic 
cognitive load relates to the natural complexity of information, such as organizing ideas and 
constructing arguments. Extraneous cognitive load depends on how the instruction is 
designed and comes from unnecessary difficulties, such as unclear instructions or unfamiliar 
formatting requirements, which make writing harder than necessary. Germane cognitive load 
focuses on knowledge and is related to the mental effort that helps students develop writing 
skills and improve their understanding, such as practicing academic writing conventions and 
refining their arguments. Writing, being a cognitively demanding task, imposes intrinsic 
cognitive load due to its complexity, extraneous cognitive load when poorly designed 
instructional methods interfere with the writing process, and germane cognitive load when 
cognitive resources are effectively allocated toward developing structured and meaningful 
written content. When cognitive overload occurs, writers may struggle to balance idea 
generation, organization, and revision. Therefore, effective instructional strategies should aim 
to optimize cognitive load by reducing unnecessary cognitive strain and allowing writers to 
focus on higher-order skills such as argumentation, coherence, and refinement. 

Akin and Murrell-Jones (2018) aimed to close the gap in academic writing by exploring 
how the cognitive load theory can enhance academic writing instruction in higher education. 
The study identified key challenges students face, including difficulties in synthesizing theory 
and application, selecting appropriate scholarly resources, and managing the cognitive 
demands of academic writing. Using qualitative research methods, the study examined 
existing instructional practices and suggested new strategies to improve academic writing and 
concluded that explicit writing instruction is often lacking, leaving students without 
structured support to develop critical thinking and effective writing skills. In addition, it 
highlighted that students struggle with specific aspects of sentence structure, argument 
organization, citation styles (such as APA), and overall writing coherence. Writing instructors 
reported that many students do not fully utilize feedback, leading to persistent issues in 
writing quality. To explain these challenges, it is essential to emphasize the importance of 
reducing extraneous cognitive load, such as unclear instructions and redundant tasks, 
optimizing intrinsic load by tailoring assignments to students’ expertise, and increasing 
germane cognitive load to enhance students’ ability to process and apply academic writing 
principles. The key findings reveal that explicit academic writing instruction is essential but 
often missing, leaving students without the necessary guidance to develop their writing skills 
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effectively. Many students struggle to understand and apply course content in writing, as they 
face challenges in bridging the gap between their cognitive processes and the demands of 
academic writing. 

Following from that, Wang (2024) emphasizes causal-chain windowing as a cognitive 
process that shapes how writers highlight causes and effects to guide readers’ attention. This 
theory suggests that writers selectively ‘window’ causes and effects, directing focus and 
influencing how events are interpreted. Given an appropriate context, readers can infer 
missing elements of a narrative, while different ways of framing the same scene can evoke 
varied responses. Causal-chain windowing theory has practical applications in writing 
instruction, as it enhances both static descriptions in expository writing and dynamic 
elements in narrative writing. Wang (2024) explores this perspective through two key aspects: 
windowing of attention and causal chaining. The former helps students modify sentence 
structures and organize paragraphs, while the latter aids in choosing precise language to 
express clear causal relationships. By integrating these principles into writing instruction, 
Wang (2024) suggests that causal-chain windowing can help students produce more 
structured, coherent, and engaging texts. 

 Jinhui and Samu (2024) examined the writing of Chinese students through the theory of 
distributed cognition, which posits that cognitive processes are not confined to individuals but 
are distributed across people, media, and the environment. Using a three-draft process, 
learners initially relied on individual cognition but faced challenges such as uncertainty in 
topic selection, structural issues, and limited idea development. In the second draft, access to 
external cognitive resources—such as online dictionaries and reference materials—helped 
clarify misunderstandings, refine sentence structures, and improve coherence. By the third 
draft, the integration of automated feedback, peer reviews, and teacher comments fostered 
collaborative learning, leading to noticeable improvements in vocabulary richness, sentence 
complexity, and content organization. These findings highlight that a distributed cognition 
approach enhances writing proficiency by allowing learners to refine their work through 
interactive, technology-driven, and socially supported processes. This suggests that integrating 
external cognitive resources and structured feedback mechanisms into writing instruction can 
help students overcome writing challenges more effectively, ultimately fostering stronger 
composition skills. 

In practical terms, Arliyanti and Hapsari (2022) highlighted that while process-based 
writing has been widely studied and applied in higher education, there is still a limited 
understanding of how cognitive strategies are employed in this approach. Therefore, they 
designed a study conducted with two English language education students from a private 
university in Yogyakarta to explore how EFL undergraduate students used cognitive strategies 
in process-based essay writing. The findings revealed that both participants used different 
writing strategies in the planning stage of the essay writing process. One student organized her 
writing using an outline, whereas the second student used keywords to organize his writing. 
This study suggests that when teaching process-based essay writing, language teachers or 
lecturers should be aware of the different stages of students’ cognitive strategies, especially 
during the planning stage. 
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The cultural demand, on the other hand, is seen by Flower (1994) as being integrally 
inscribed in cognitive theory through the idea that writing is embedded in socially literate 
practices that require writers to respond to external expectations and discourse norms. Flower 
argues that social expectations, discourse conventions, and the writer’s personal goals and 
knowledge become inner voices. The tension among these forces often creates the hidden 
logic behind student writing. Writers therefore navigate the tensions between personal 
meaning-making and the broader cultural frameworks that dictate how texts should be 
structured, interpreted, and valued. This aligns with the idea that literacy is not just about 
individual expression but about adapting to the communicative norms of specific 
communities. Flower’s theory of negotiation highlights how writers internalize cultural and 
discourse conventions as ‘inner voices’ shaping their writing decisions. This means that 
cultural demand manifests as both an external constraint and an internalized expectation—
writers must reconcile their personal rhetorical choices with cultural norms and social 
expectations. The process of negotiation allows writers to engage with, resist, or reshape these 
cultural forces, leading to meaning-making that is both personal and socially situated. In 
essence, Flower’s framework suggests that cultural demand is not just a backdrop but an active 
force in writing. It influences how students construct meaning, adopt discourse conventions, 
and position themselves within academic and social contexts, making writing a site of tension, 
conflict, and adaptation to cultural literacy expectations. 

In the same vein, the study by Rahmat and Whanchit (2024) aimed at exploring the 
writing process from the social-cultural theory, revealed that, contrary to popular beliefs, 
writing is not a solitary process. Writers use language to communicate with the people around 
them, both for content and as an audience to their work. The study found that the writing 
process can be considered a social-cultural task in several ways. Specifically, it revealed a 
strong positive relationship between language use, zone of proximal development, and social 
interaction. The valuable insights for teaching writing strategies based on the study’s findings 
emphasize the importance of organization, review, and communication in writing. Clear 
structure and organization in writing tasks are observed to be essential for clarity, and 
reviewing one’s own work can significantly enhance this clarity. Writing serves not only to 
present content clearly but also to engage the reader, with language use acting as a tool for 
effective communication. Cognitive skills such as planning ideas before writing play a crucial 
role, and employing brainstorming and outlining techniques can facilitate this process. The 
study also highlights the value of social interaction, with engagement during challenging 
writing tasks helping students feel more confident and reducing anxiety. Collaborative writing 
activities and peer feedback foster this social engagement, contributing to a more supportive 
learning environment. Furthermore, the positive relationships between language use, zone of 
proximal development, and social interaction suggest that writing tasks should be designed to 
provide appropriate scaffolding, guiding students through tasks that are just beyond their 
current abilities. These insights underline the significance of combining cognitive, social, and 
language-use strategies in writing instruction to enhance student engagement, reduce writing-
related stress, and improve overall writing skills. 

Linguistic proficiency is also found to contribute to writing workload (Aizawa et al. 
2020). The data collected from Japanese undergraduate students reveal that linguistic 
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proficiency is shown to significantly influence writing workload in EMI settings. Students 
with higher English proficiency, as measured by TOEIC scores, experienced fewer challenges 
in academic tasks, including writing. This is because they could more easily understand course 
material and express their ideas clearly in writing. Although the study didn’t identify a specific 
proficiency threshold, it revealed that students with lower proficiency faced greater challenges 
in writing tasks, resulting in a heavier workload. The paper also highlights that other factors, 
such as prior content knowledge, motivation, and the classroom learning environment, also 
impact students’ ability to manage writing tasks. Therefore, students with lower language 
proficiency may require more time and support to complete writing tasks effectively, leading 
to an increased workload. Similar conclusions were yielded from the data obtained from 
graduate students with EMI in Kazakhstan (Tajik et al. 2024), which found that many students 
struggle with various aspects of academic writing due to low English proficiency, as well as 
specific challenges in academic writing such as style, documentation practices, and 
paraphrasing. Additionally, the findings that highlight insufficient exposure to English in 
earlier stages of their academic journey, along with gaps in available language and writing 
support, are also considered contributing factors. The paper concludes that these challenges, 
in turn, reflect broader tensions between policy goals for English Medium Instruction and the 
practical realities faced by students. 

The lack of academic English skills of EMI, as a contributing factor, has also been 
observed in Icelandic students enrolled in the English Department. The so-termed “hidden 
challenge” (Ingvarsdóttir & Arnbjörnsdóttir 2014, in Arnbjörnsdóttir 2017: 77) was reported 
to be caused by an overconfident perception of students’ English proficiency by university 
officials and by the students themselves. This situation arose from the Department of English’s 
objective to quickly elevate students to a level of academic English that enabled them to 
engage with a curriculum and instruction based on English as a native language norms. The 
challenges students faced highlighted the need to adapt teaching and learning practices, as 
they differed from those encountered in their previous EFL-focused environments with 
limited writing experience. Research revealed that students’ struggles in this new context, 
where English functioned as an additional language, underscored the importance of targeted 
instructional approaches. Based on the data, an intensive approach aimed at addressing the 
English academic literacy needs of students entering the University of Iceland was introduced. 
The approach reached its goals by fostering awareness of writing conventions, teaching when 
and how to apply strategies, improving revision skills, and encouraging persistence in 
rewriting until the text authentically reflected the author’s ideas. Ultimately, the research 
demonstrated that through writing, students gained an understanding of English academic 
texts, which enhanced their reading skills. 

It is to be observed that non-native English-speaking students often struggle with 
paraphrasing due to limited lexical and syntactic flexibility (Keck 2006). Academic English 
requires a level of linguistic proficiency that allows for meaning retention while modifying 
sentence structure, which can be particularly challenging for L2 learners. Research suggests 
that students with lower proficiency are more likely to rely on direct quotations or slightly 
modified sentences from sources, sometimes leading to textual plagiarism (Chandrasoma et 
al. 2004). Additionally, the complexity of citation styles, such as APA, MLA, and Chicago, can 
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create further difficulties for students unfamiliar with the nuances of attribution in English 
academic discourse (Hyland 2018). Recognizing this, universities worldwide have started 
implementing strict plagiarism detection systems. However, non-native students often report 
feeling anxious about these systems, fearing unintentional plagiarism due to differences in 
cultural expectations (Liu 2005). In addition, studies indicate that students who receive 
explicit instruction on plagiarism, citation techniques, and academic integrity policies 
demonstrate improved writing performance and greater confidence in source use (Bretag 
2013). Institutions that integrate culturally sensitive plagiarism education, rather than 
punitive approaches, help students transition more effectively into Western academic writing 
norms (Introna et al. 2003). 

In sum, academic writing workload in EMI contexts is shaped by cognitive, linguistic, and 
cultural demands, creating significant challenges for non-native English-speaking students. 
Beyond cognitive strain, students are expected to navigate unfamiliar rhetorical structures, 
adapt to new citation standards, and reconcile differences between their previous academic 
training and EMI expectations. Research highlights that distributed cognition, process-based 
writing, and scaffolding can help manage workload by easing the transition to new academic 
norms. Additionally, gamification has been explored as a strategy to reduce perceived 
workload by increasing engagement (Pitura 2022) and providing structured, interactive 
learning experiences (Turula 2021). However, without targeted support, EMI students often 
experience increased mental effort, frustration, and time pressure, making academic writing a 
persistent challenge. 

3. Research aims and rationale  

Higher education students often experience high workload levels due to multiple academic 
and extracurricular activities (see e.g., Chambers 1992; Jääskeläinen et al. 2022; Kember 2004; 
Kyndt et al. 2013 for reference). Specifically, academic writing is a cognitively demanding 
process that requires students to engage in complex tasks such as critical thinking, argument 
development, and synthesis of multiple sources. The study performed on university students 
in Saudi Arabia showed that the complexity of academic writing assignments, combined with 
the pressure to meet institutional expectations, can contribute to students excessive burnout 
(Al Murshidi 2014). For students studying in English-Medium Instruction (EMI) settings, 
academic writing presents additional challenges due to the requirement to operate in a non-
native language (ref. Knoch et al. 2015). A Polish study on the cognitive load involved in 
learning academic words through writing composition confirms this proposition, as it 
revealed that “if learners are under heavy cognitive load, as in this study, sentence writing may 
be more conducive to lexical learning than essay writing” (Silva et al. 2021: 1168). In addition, 
studies have found that EMI students often struggle with producing clear and concise text, 
recognizing the relevance of writing to their academic needs, practicing effective strategies at 
different stages of the writing process, following the writing conventions of the English 
academic community, and composing and revising an expository essay (Arnbjörnsdóttir 
2017). Furthermore, the move to the Anglophone writing conventions can create challenges 
for students, as they may struggle to adapt to unfamiliar structures as well as stylistic and 
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citation norms, including plagiarism, which can impact their academic performance and 
confidence (Tajik et al. 2023). 

While there is existing research on the general difficulties faced by EMI students or 
students in broader academic contexts (e.g., struggles with clarity, structure, and adherence to 
academic conventions), few studies have specifically examined how writing workload 
influences English Department students’ engagement with academic writing tasks. The 
present study fills this gap in the literature by focusing specifically on Polish higher education 
EMI students and their unique struggles with writing workload in academic writing. 
Additionally, this is the first study on English Department students that looks specifically at 
the effects of the application of gamified instruction in an academic writing class. Thus, the 
study aims to investigate the workload experienced in a gamified academic writing task. 

To achieve this aim, the following research questions were formulated: 

1. What is the general workload experienced in a gamified academic writing task? 
2. How do different workload subscales contribute to overall workload perception in a 

gamified academic writing task? 
3. Is there a correlation between NASA-TLX workload perception, self-reported citation 

mastery improvement, and final course grades? 

While previous research has explored general challenges faced by EMI students, this study 
provides a deeper understanding of how workload impacts English Department students’ 
ability to effectively engage with academic writing tasks. By examining this group in detail, the 
study offers insights into the specific demands they face and suggests strategies for managing 
these challenges to improve their writing outcomes. 

4. Method 

A cross-sectional study was conducted in the Department of English at a mid-sized Polish 
university. Data were collected using a Google Form survey, which was distributed to 
participants through a convenience sampling technique. This study employs a quantitative 
research design to examine the relationship between workload perception, perceived learning, 
and academic performance. Data were collected from three sources: student-reported 
workload (NASA-TLX), perceived citation mastery (Likert scale), and instructor-provided 
final grades. The following variables were analyzed: (a) Independent Variable: NASA-TLX 
Workload Scores (student-reported effort), (b) Mediating Variable: Citation Mastery 
Improvement (self-reported perceived learning), and (c) Dependent Variable: Final Course 
Grade (instructor-provided score). By integrating multiple data sources, the study provides a 
structured analysis of workload, perceived learning, and academic performance when 
mastering APA citations. 
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4.1. Participants  

The research sample comprised 23 students enrolled in the first year of Masters’s program in 
English with a concentration in either TESOL or translation studies. The ratio of female to 
male students was 17 (74%) to 7 (26%). The limited sample size corresponds directly to the 
total number of first-year Master’s students in English enrolled at the time of the study. The 
actual available student population determined the sample size, ensuring the inclusion of all 
eligible participants. 

4.2. Instrument 

This study uses the NASA Task Load Index (NASA-TLX) to assess task workload. The index 
(NASA Ames Research Center 1986; Hart & Staveland 1988) consists of two parts. Part one 
evaluates participants’ cognitive load and task complexity by assessing six aspects of workload 
and ranking their contribution to the overall experience using a 20-point scale (e.g., 1 = very 
low, 20 = very high workload). The six dimensions include six questions evaluating different 
workload aspects: mental demand (cognitive effort), physical demand (bodily exertion), 
temporal demand (time pressure), effort (exertion to meet task demands), performance (self-
assessed success), and frustration (stress, irritation, or dissatisfaction). Part two involves 
ranking the six workload dimensions by requiring participants to compare them in 15 paired 
comparisons. For each pair, participants identify which dimension had a greater impact on 
their overall workload. Additionally, a five-point Likert scale question is included to measure 
students’ perceived knowledge gains in citation mastery: “To what extent did this task help 
you master citation types?” This allows participants to self-assess their learning experience 
and the perceived impact of the gamified task. Finally, final course grades are provided by the 
instructor, who also served as the researcher. 

4.3. Study design and procedure  

The research was conducted during the winter semester of the 2024/2025 academic year as 
part of a 30-hour academic writing course, providing students with an opportunity to develop 
their in-text citation skills in APA format. To enhance collaborative learning, the instructor 
designed a gamified task that allowed students to practice the citation techniques before 
submitting a final graded assignment. Students worked in groups of four during a single 
gamified class session lasting 80 minutes, focusing on different types of direct and integrated 
quotations, paraphrasing, and summary citations. The task followed a step-by-step 
instructional format, guiding students through challenges designed to reinforce proper APA 
citation practices in an engaging and competitive manner. 
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5. Results and interpretation 

In this study, descriptive statistics, Pearson’s correlation coefficient, and correlation matrix 
with p-values were used to analyze workload perception in a gamified academic writing task 
and to measure students’ perceived knowledge gains in citation mastery. Mean and standard 
deviation were computed for both weighted and unweighted NASA-TLX scores to assess 
overall workload and compare subjective versus objective perceptions. Pearson’s correlation 
analysis examined the relationships between workload subscales and overall workload 
perception. The correlation matrix further explored associations between NASA-TLX 
workload scores, citation mastery improvement, and final course grade, providing insight into 
the statistical significance (p-values) of these relationships. 

First, descriptive statistics were calculated (Table 1) to determine the general workload 
level, with a further distinction between objective (unweighted score) and subjective 
(weighted score) assessments. The data indicates a moderate overall workload with differences 
between objective and subjective assessments. The unweighted NASA-TLX score (M = 24.79, 
SD = 3.78) suggests that when all workload subscales were treated equally, students 
experienced a moderate level of workload. However, the lower weighted NASA-TLX score (M 
= 21.27, SD = 7.24) indicates that when students assigned importance to different workload 
factors, they generally perceived the task as less demanding. The greater standard deviation in 
weighted scores points to more variability among students in their workload perception. 

Table 1: General workload perceptions 

Score Type Mean Score Standard Deviation 
Unweighted NASA-TLX 24.79 3.78 
Weighted NASA-TLX 21.27 7.24 

These findings indicate that students experienced the workload differently depending on 
whether it was measured objectively or subjectively. When all workload components were 
weighted equally, the task appeared moderately demanding. In contrast, when students rated 
which aspects felt most important, their perceived workload decreased. This suggests that 
students differentiated among workload dimensions rather than perceiving the task as 
uniformly demanding. Some participants may have focused more on time pressure, while 
others emphasized the effort required. Consequently, individualized weighting of workload 
components produced lower overall scores, reflecting diverse perceptions of what made the 
task demanding. 

Next, descriptive statistics (Table 2) and Pearson’s correlation coefficients (Table 3) were 
calculated to examine the contribution of individual NASA-TLX subscales to overall workload 
perception. The Performance score (M = 2.89, SD = 0.51, reverse-coded) indicates that 
students felt they performed well on the task. This suggests that the perceived success 
contributed the least to students’ overall sense of workload. In contrast, Temporal Demand 
(M = 14.82, SD = 4.90) and Effort (M = 11.52, SD = 3.46) emerged as the strongest 
contributors to perceived workload, suggesting that students experienced notable time 
pressure and needed to exert sustained effort to achieve the task objectives. The workload 
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associated with Frustration (M = 8.65) and Physical Demand (M = 8.26) was medium, 
indicating that students generally experienced a moderate level of emotional strain and 
physical effort during the task. Finally, the relatively low Mental Demand score (M = 6.75, SD 
= 3.10) indicates that the task required moderate cognitive effort but was not overwhelmingly 
difficult. 

Table 2: Subscale statistics 

NASA-TLX Subscale Mean Score Standard Deviation 
Mental Demand 6.75 3.10 
Physical Demand 8.26 4.22 
Temporal Demand 14.82 4.90 
Performance 2.89 0.51 
Effort 11.52 3.46 
Frustration 8.65 5.14 

Note. The Performance subscale was reverse-coded so that lower scores indicate better perceived performance 
(greater success) and higher scores indicate poorer perceived performance. The original (non-reversed) scores 
had a mean of 17.11 (SD = 0.51). 

Additionally, analysis of standard deviations offered insight into workload variability. The low 
SD for performance (0.51) suggests consistent confidence in task completion. Mental demand 
(SD = 3.10) and effort (SD = 3.46) showed low variability, indicating a shared perception of 
cognitive workload. However, the higher SDs for physical (4.22) and temporal demand (4.90) 
suggest that some students felt significantly more time pressure and physical strain than 
others. The highest variability in frustration (SD = 5.14) indicates a wide range of emotional 
responses, with some students experiencing high stress while others found the task smooth 
and manageable.  

These findings provided a foundation for correlation analysis, further exploring 
relationships between workload components and overall workload perception in the gamified 
learning environment. Pearson’s correlation coefficient was used to determine the strength of 
relationships between each workload subscale and students’ overall workload perception. The 
results (see Table 3) reveal that different subscales contributed to workload perception to 
varying degrees, with Effort and Frustration emerging as the strongest contributors.  

Table 3: Correlation between NASA-TLX subscales and Overall Workload 

NASA-TLX Subscale Pearson’s r 
Mental Demand 0.55
Physical Demand 0.51
Temporal Demand 0.63
Performance 0.62
Effort 0.80
Frustration 0.76

Note. Correlations were calculated using the original (non-reversed) Performance scores, where higher values 
indicate poorer perceived performance. 
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Among all workload components, Effort (r = 0.80) and Frustration (r = 0.76) showed the 
highest correlations with overall workload. This suggests that students who perceived the task 
as requiring significant effort or who experienced frustration were more likely to report a 
higher overall workload. The strong relationship with Effort indicates that the amount of work 
students felt they had to invest to maintain their performance played a crucial role in shaping 
their workload perception. Similarly, the high correlation with Frustration highlights the 
emotional impact of the task, suggesting that students who found it stressful or difficult to 
manage were more likely to perceive it as demanding. Meanwhile, Temporal Demand (r = 
0.63) and Performance (r = 0.62) demonstrated moderate correlations with overall workload. 
The correlation with Temporal Demand suggests that time pressure influenced workload 
perception, though it was not the most significant factor. Notably, the correlation with 
Performance was based on the original (non-reversed) scores, meaning that higher values 
reflect poorer perceived performance. Therefore, students who felt they performed less 
effectively also tended to report a greater workload. 

Finally, Mental Demand (r = 0.55) and Physical Demand (r = 0.51) were the least 
correlated with overall workload. The relatively lower correlation with Mental Demand 
suggests that while students engaged in cognitive processing, they did not perceive the task as 
highly demanding from a cognitive standpoint. Similarly, the weaker correlation with Physical 
Demand indicates that students did not experience substantial physical strain while 
completing the task. Overall, the correlation analysis highlights that Effort and Frustration 
were the primary drivers of workload perception, while Temporal Demand and Performance 
had moderate associations. Mental and Physical Demand had the weakest correlations, 
indicating that the task was neither excessively difficult nor physically strenuous. These results 
that students’ perceptions of workload were shaped more by their emotional response and the 
effort they had to exert rather than purely by time constraints, cognitive load, or physical 
strain. 

In the final step, a correlation matrix with statistical significance (Table 4) was performed 
to investigate the correlation between three variables: a NASA (TLX) performance, self-
reported citation mastery improvement, and a final course grade. 

Table 4: Correlation matrix with p-values 

 
NASA (TLX) 

Workload Score 
Citation Mastery 

Improvement 
Final Course 

Grade 
NASA (TLX) 

Workload Score 
1.000 (p=1.00) 0.525 (p=.03) 0.037 (p=.86) 

Citation Mastery 
Improvement 

0.525 (p=.03) 1.000 (p=1.00) 0.261 (p=.32) 

Final Course Grade 0.037 (p=.86) 0.261 (p=.32) 1.000 (p=1.00) 

The correlation analysis revealed a statistically significant, moderate positive relationship 
between the overall NASA-TLX Workload Score and students’ self-perceived improvement in 
citation mastery (r = .53, p = .03), suggesting that those who invested more cognitive and 
emotional effort in the gamified task reported greater perceived gains in mastering citation 
types. In contrast, both the correlations between the workload score and the final course grade 



Monika Łodej   /   LingBaW. Linguistics Beyond and Within 11 (2025), 103–118 115
 

 

(r = .04, p = .86), and between citation mastery improvement and the final grade (r = .26, p = 
.32), were weak and not statistically significant. These results indicate that perceived workload 
and perceived citation improvement were not reliable predictors of actual academic 
performance. The findings suggest that students who felt the gamified writing task required 
more effort (both cognitively and emotionally) also tended to perceive greater improvement 
in their citation skills. However, these self-perceptions did not translate into higher final 
course grades. In other words, while the task may have been effective in raising students’ 
awareness of their own learning progress, particularly in citation mastery, it did not have a 
measurable impact on their overall academic performance. This, in turn, suggests a disconnect 
between students’ subjective learning experiences and the objective grading criteria used in 
the course, possibly due to other assessment components not directly related to the task. 

6. Discussion and conclusion 

The present investigation is inscribed in the current research line of academic workload 
perception and instructional design in EMI contexts, particularly in relation to gamified 
approaches in higher education. In reference to the first research question that aimed at 
investigating the general workload experienced by English Department students during a 
gamified academic writing task, the analysis indicates that students experienced a moderate 
level of workload while engaging in the gamified academic writing task. The findings reveal 
that the general workload related to academic writing was moderate, meaning the task was 
challenging but not overwhelming. Subjective perceptions of workload that students 
experienced in academic writing played a role, as they identified certain aspects as more 
demanding than others. These findings suggest that the gamified academic writing task 
effectively engaged students without imposing excessive cognitive strain. The consistency in 
workload invested in academic writing perception across students also indicates that the task 
was well-structured and balanced. 

The second research question examined how workload subscales (Mental Demand, 
Physical Demand, Temporal Demand, Performance, Effort, and Frustration) contributed to 
the overall workload invested in academic writing. The analysis revealed that Effort and 
Frustration were the strongest correlates of perceived workload. This suggests that students 
experienced the task as requiring considerable effort and emotional involvement. Their 
sustained engagement in improving citation accuracy may have triggered frustration when 
they encountered skills that were still underdeveloped and required additional practice. 
Temporal Demand and Performance also showed moderate associations with overall 
workload. This indicates that time pressure and perceived performance played notable, 
though less dominant, roles in shaping workload perceptions. The competitive and structured 
nature of the gamified session, where students gained points for accuracy and timely 
submission, may have moderated their sense of time pressure. Finally, Mental Demand and 
Physical Demand had the weakest correlations with overall workload. When situated within 
the context of an academic writing classroom, the findings indicate that students reported 
minimal engagement in cognitive and perceptual processes such as reasoning, decision 
making, memory recall, visual attention, and information seeking during the task. Similarly, 
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they did not report experiencing any substantial physical demands related to the task 
workload, including sustained gaze, typing, scrolling, verbal interaction, or gesturing. Overall, 
the findings suggest that the experience of workload in this academic writing context was 
primarily influenced by students’ perceived effort and emotional responses, while cognitive 
and physical demands appeared to play a more limited or secondary role. This pattern 
highlights the importance of affective and motivational factors in shaping students’ 
experiences of academic tasks and points to the need for instructional approaches that attend 
not only to cognitive complexity but also to the emotional and self-regulatory dimensions of 
student engagement. 

Addressing the third research question, which examined the relationship between 
students’ perceptions of workload, self-reported improvement in citation mastery, and final 
course grades, the study explored how students’ subjective experiences of task demands might 
relate to their perceived academic development and performance outcomes. The results 
suggest that students who reported higher workload levels also tended to report greater 
improvements in citation mastery, as indicated by a moderate and statistically significant 
positive correlation. It is possible that students who perceived the academic tasks as more 
demanding may have engaged more purposefully in the learning process, which could have 
contributed to their perceived improvement in applying APA citation conventions. However, 
this perceived improvement in citation skills did not show a statistically significant association 
with final course grades. Furthermore, there was no meaningful correlation between perceived 
workload and final course performance, which suggests that other variables such as prior 
academic knowledge, the structure of course assessments, or the specific roles students 
adopted during the gamified activity may have influenced final outcomes. 

Given these insights, future research on writing workload experienced by English 
Department EMI students might extend to investigating various instructional strategies, such 
as peer tutoring, flipped classrooms, and differentiated instruction. This would allow 
researchers to observe which of these strategies most efficiently balance the workload invested 
in academic writing and enhance engagement without increasing frustration that could hinder 
gains in knowledge and skills. Additionally, longitudinal studies could explore how repeated 
exposure to gamified academic tasks influences long-term writing development and academic 
performance. While gamification can be an effective means of engaging students and 
improving specific writing skills, such as citation, instructors might consider how different 
workload components (effort, frustration, and time pressure) interact to shape students’ 
overall experiences. By adapting gamified activities, for example, by reducing time constraints 
or increasing opportunities for peer collaboration, instructors can better align instructional 
design with students’ cognitive and emotional needs. This, in turn, can contribute to creating 
a more supportive learning environment and facilitate a smoother, more confident transition 
to Anglophone academic writing conventions. Finally, it is important to note that the limited 
sample size, which includes only students enrolled in a specific course and the total number of 
first-year students in the Master’s programme, constrains the generalizability of the findings. 
Thus, future research involving larger and more diverse cohorts is needed to validate these 
conclusions and further refine pedagogical approaches. 
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