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Bionic reading technology has been popular for some time. Instead of 

reading every letter in a word, a bionic reading process focuses on just a 

few letters to decipher its meaning, which is believed to accelerate and 

improve reading comprehension. This research sought to examine this 

assertion empirically with 60 Iranian tertiary-level intermediate EFL 

learners. The EF SET was used to select 150 intermediate learners from a 

population of 250, and the SwiftRead reading test was used to select 60 

homogeneous learners based on their reading comprehension and speed 

scores. Their reading comprehension scores varied from 50 to 70%, and 

their reading speeds were average (around 250 WPM). They were 

randomly split into two groups: the experimental group (N = 30) used the 

original developer’s app to obtain bionic reading of 32 texts over eight 

teaching sessions. In contrast, the control group (N = 30) received non-

bionic reading instruction on the same texts. The SwiftRead reading test 

was used as the posttest of the study to test both groups’ comprehension 

and reading speed. Respective nonparametric analyses of reading speed 

and comprehension scores revealed that bionic reading technology not 

only significantly improved the experimental group’s reading speed and 

comprehension, but also led to significant improvements in both areas 

among its members compared to the control group. Based on results, bionic 

reading technology has pedagogical value in language education; however, 

additional research is required. 
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Introduction 

The Organisation for Economic Cooperation and Development (OECD) defines reading 

literacy as the ability to understand, skillfully use, critically evaluate, thoughtfully reflect upon, 

and actively engage with written materials (Vlastou-Dimopoulou, 2019). According to the 

OECD, reading literacy involves the active and purposeful application of reading skills across 

diverse situations and purposes. The term “reading,” which was previously used mainly as a 

technical term referring to the process of decoding, has now been redefined to encompass a 

broader concept—one that includes cognitive and linguistic mechanisms, awareness of the 

reader’s context, engagement with textual material, and interpretation of its significance. Given 

this scope, proficiency in reading is fundamental to knowledge acquisition (Hjetland et al., 

2020) and is instrumental in achieving objectives, accessing opportunities, and building 

meaningful connections (Braunger & Lewis, 1997). 

This complex skill integrates several core components: decoding (recognising words), 

comprehension (understanding meaning and context), and fluency (reading with accuracy and 

speed) (Greenberg et al., 2011). Proficiency in these interconnected aspects is essential for 

effective reading across domains. As reading is influenced by cognitive, linguistic, 

motivational, and environmental factors (National Reading Panel, 2000), it can be developed 

through targeted instruction, practice, and feedback. Crucially, reading is a lifelong skill that 

continues to evolve (Greenberg et al., 2011). Therefore, sustained engagement is necessary for 

adults to maintain proficiency, while for children, early encouragement and frequent 

engagement with diverse texts are vital for skill development (Merga & Roni, 2018). 

Given that reading proficiency requires the seamless integration of these components, 

researchers continue to explore methods to enhance them. This study examines the 

effectiveness of a newly developed technology—bionic reading—by assessing its impact on 

two well-established metrics of reading proficiency: speed and comprehension. The 

hypothesised mechanism behind bionic reading can be tentatively linked to cognitive theories 

of reading, specifically the concepts of perceptual salience and top-down processing 

(Stanovich, 1980). The technique aims to reduce the perceptual span required for word 

recognition by making the initial letters more salient. This potentially lowers the cognitive load 

associated with visual decoding, allowing more attentional resources to be allocated to higher-

order processes of comprehension and integration (LaBerge & Samuels, 1974; Perfetti, 1985). 

It is crucial to note that the technology’s developers propose these cognitive mechanisms and 

remain a subject of empirical validation. 

Since proficient reading skills are imperative for students in higher education, a deficiency 

in this area can impede their ability to comprehend and effectively engage with the academic 

material necessary for academic success (Barber & Klauda, 2020; Elleman & Oslund, 2019). 

According to Zainuddin et al. (2019), engaging in reading activities facilitates a deeper 

comprehension of the subject matter, enabling students to establish meaningful connections 

between the content and their personal experiences. Furthermore, students have the opportunity 
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to develop a conceptual framework for the subject matter, which may enhance their 

performance on examinations and other evaluations. Graham (2020) states that reading 

improves students’ writing and communication skills by fostering vocabulary development and 

enhancing written expression. It enables students to articulate their thoughts more cohesively 

and in an orderly manner. Mena Araya (2020) asserts that reading also aids in the development 

of critical thinking skills. 

Reading requires time and attention, which are often scarce in today’s fast-paced world. 

One way to overcome this challenge is to increase reading speed without compromising 

comprehension. The rate of reading speed, measured with words per minute (WPM), depends 

on various factors, including the text’s level of difficulty, the reader’s familiarity with the topic, 

and the purpose of reading (Brysbaert, 2019). Reading comprehension—the ability to 

understand and interpret written texts — is a complex cognitive skill that involves processes 

such as decoding words, constructing meaning, making inferences, and evaluating the author’s 

purpose (Kintsch & van Dijk, 1978). Although some techniques, such as skim, scan, and chunk, 

utilise context clues and enhance reading speed (Nation, 2009), they should not compromise 

reading comprehension (Kintsch, 1998). Previewing the text, activating prior knowledge, 

asking questions, summarising, and reviewing strategies can improve reading comprehension 

(Duke & Pearson, 2002). 

Reading, whether done in one’s first language (L1) or as an exercise or task in a second or 

foreign language (L2/FL) learning, involves comparable processes (Farnia & Geva, 2013; 

Nikolov & Csapó, 2018). One instance of this is when readers engage in interactive processes 

with texts as they read (Nuttall, 1996). Grabe (2009, p. 107) asserts that while there are certain 

similarities between L1 and L2/FL reading, the most notable differences lie in the more 

restricted abilities of L2/FL learners that include “more limited skills in processing L2 texts, 

less exposure to L2 reading experiences, fewer experiences in using L2 texts, and limited L2 

linguistic, social, and cultural knowledge.” 

Reading processes are divided into low-level and high-level processes (Grabe, 2009). Low-

level reading processes include recognising letter-sound relationships, which allow readers to 

decode words (Habók & Magyar, 2019). High-level reading processes enable readers to 

comprehend the text’s meaning by making inferences or drawing conclusions (Habók & 

Magyar, 2019). Habók and Magyar (2019) further noted that high-level processes are more 

closely associated with conscious introspection and metacognitive awareness. Additionally, 

these processes are characterised by strategic processing aimed at constructing a coherent 

understanding of the text. According to Pilonieta (2010, p. 152), while reading, readers engage 

in numerous strategic processes, including “conscious, deliberate, and flexible plans” and 

adjusting “with a variety of texts to accomplish specific goals.” Trehearne (2015, p. 446) 

defined these strategies as “conscious plans—sets of steps that good readers use to make sense 

of text when reading.” El-Koumy (2016, p. 95) mentioned that “reading strategies are conscious 

procedures that help readers to comprehend what they read and to repair breakdowns in 

comprehension.” 



Technology Assisted Language Education TALE 

 

 

 

 

 

3 

 

          Volume 3. Issue 3. 2025. Pages 1 to 26. 

 
Bionic reading technology is a novel approach that aims to achieve this goal by using visual 

cues to guide the reader’s eye movements and focus. As Warwick (2022) asserted, it is a 

combination of machine learning and natural language processing that allows readers to interact 

with text in a completely novel way. By utilising algorithms and artificial intelligence (AI), 

bionic reading can provide readers with a comprehensive understanding of the text. This 

technology claims to enhance reading speed and comprehension by reducing cognitive load and 

eye strain associated with traditional reading. Given the importance of reading, new 

technologies such as bionic reading may help learners become faster readers.  

Bionic reading technology has been considered a revolutionary approach to reading and 

interacting with texts (Warwick, 2022). The concept of bionic reading involves using 

technology not to read all the characters of a word, but instead to focus on a few letters as clues 

to gain a clear understanding of words and their meanings (Doyon, 2022b; Polkinghorne, 2004). 

It “uses artificial fixation points to emphasise parts of a word, letting your brain complete it” 

(Warwick, 2022, para. 1). As Doyon (2022b) asserted, the inventor of this method (i.e., Swiss 

developer Renato Casutt) believes that it is also helpful for people with dyslexia, which almost 

20% of the population suffers from to some degree. Additionally, individuals with hyperactivity 

also benefit from bionic reading. 

There are several ways to gain access to bionic reading, including software tools, add-ins, 

websites, and APIs. Examples are applications such as the original developer’s app for bionic 

reading available at https://app.bionic-reading.com, the Chrome extension accessible at 

https://chrome.google.com/webstore/detail/ bionicreading/kdfkejelgkdjgfoolngegkhkiecmlflj, 

and APIs like the one available at https://rapidapi.com/bionic-reading-bionic-reading-

default/api/bionic-reading1/. As asserted by Doyon (2022a), one specific assertion made by all 

of these sources is the potential for increased reading speed without any accompanying decrease 

in comprehension. He additionally asserted that bionic reading follows a specific approach in 

which the initial letters of each word are emphasised, thereby facilitating a seamless, efficient 

reading experience through the harmonious collaboration of the eyes and the brain. As an 

example, see the sentence below:  

We very much want Bionic Reading to be proven valid! 

Here, through bionic reading, the reader sees only the first letters of each word while still 

comprehending the text. 

As reading is an essential skill for Iranian EFL learners with English-related majors at the 

tertiary level, and since there has not been any systematic investigation of the effect of bionic 

reading on the reading speed as well as comprehension of Iranian intermediate EFL learners at 

the tertiary level, this study aims to compare bionic reading technology instruction with non-

bionic, traditional methods of teaching reading. To justify studying bionic reading technology, 

it is essential to examine its diverse advantages and applications. This research is deemed 

essential as it provides empirical information on the advantages and limitations of bionic 

reading technology. By analysing these factors, researchers can gain a deeper understanding of 

https://app.bionic-reading.com/
https://chrome.google.com/webstore/detail/%20bionicreading/kdfkejelgkdjgfoolngegkhkiecmlflj
https://rapidapi.com/bionic-reading-bionic-reading-default/api/bionic-reading1/
https://rapidapi.com/bionic-reading-bionic-reading-default/api/bionic-reading1/
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how this technology can enhance reading speed and comprehension for diverse demographics. 

Additionally, such insights may pave the way for further innovations in educational tools and 

accessibility resources. Moreover, it can contribute to the knowledge base for designing and 

implementing future reading treatments that utilise this technique. The justification for 

researching bionic reading technology is based on the aspiration to boost accessibility, augment 

reading speed and comprehension, facilitate the learning process, enable the integration of 

multimodal information, and foster creativity. This research aims to explore the capabilities of 

bionic reading technology in terms of reading speed and comprehension. As such, the following 

research questions are addressed: 

• Does the use of bionic reading technology lead to any statistically significant 

improvement in the reading speed scores of Iranian intermediate EFL learners at the tertiary 

level? 

• Does the use of bionic reading technology lead to any statistically significant 

improvement in the reading comprehension scores of Iranian intermediate EFL learners at the 

tertiary level? 

• Is there any statistically significant difference between learners who receive bionic 

reading technology training and those who receive non-bionic reading text instruction in terms 

of their reading speed scores? 

• Is there any statistically significant difference between learners who receive bionic 

reading technology training and those who receive non-bionic reading text instruction in terms 

of their reading comprehension scores? 

Literature review 

Studies investigating the effects of various instructional tools and innovations on the reading 

speed and comprehension of EFL learners are abundant in the literature. Examples are Beglar 

et al. (2012), Chang (2010, 2012), Chang and Millett (2017), Chung and Nation (2006), Fauzi 

and Raya (2018), and Park (2017), among others. A number of these studies explored the impact 

of using audio and visual materials (e.g., Daulay & Amaniarsih, 2020); others studied 

employing grammar and vocabulary instruction (e.g., Paribakht & Wesche, 1997), providing 

learners with opportunities to practice and self-evaluate (e.g., Clemens et al., 2023), the effects 

of using computer-aided language instruction (e.g., Cutler & Truss, 1989), reading aloud 

protocols (e.g., Chol & Lewis, 2018), and focusing on comprehension (e.g., Hudson, 1991), to 

name but a few. 

The findings of these studies suggest that providing learners with opportunities to practice 

and self-evaluate, as well as focusing on comprehension, are effective strategies for improving 

the reading speed and comprehension of EFL learners (Hudson, 1991; Clemens et al., 2023). 

Audio and visual materials, grammar and vocabulary instruction, and computer-aided language 

instruction, when used in combination with focused comprehension, can also be effective 

(Cutler & Truss, 1989; Daulay & Amaniarsih, 2020; Hudson, 1991; Paribakht & Wesche, 1997). 
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Furthermore, although reading aloud is not typically recommended to increase reading speed, 

it can be effective for improving comprehension (Chol & Lewis, 2018). 

Research into enhancing reading skills, particularly speed and comprehension, has 

explored a multitude of instructional tools and methods. The literature suggests that practical 

approaches often involve structured practice, strategy instruction, and the use of multimedia 

(e.g., Beglar et al., 2012; Chang, 2010; Daulay & Amaniarsih, 2020). However, the emergence 

of bionic reading technology presents a novel, visually oriented approach that operates on a 

different principle, purportedly by optimising the decoding process itself. 

Most references to the term ‘bionic’ relate to robotics and AI. In these fields, numerous 

attempts have been made to develop tools for bionic reading and hearing. However, there are 

few studies, such as those by Doyon (2022a, b), that focus on bionic reading potential. Doyon 

did not use treatment in his study and did not compare instructed-through-bionic-reading groups 

with uninstructed groups. He analysed data from 2,074 testers who were asked to read bionic 

and non-bionic texts in a cross-sectional study and found no evidence that bionic reading 

improves reading speed. Snell (2024) evaluated reading speed in individuals using 100 

paragraphs presented in either a bionic or a standard font. Statistical evaluations showed that 

there was no discernible difference in the amount of time required to read between the bionic 

and conventional reading methods. As a result, Snell concluded that Bionic Reading did not 

make reading easier. 

Sardido et al. (2024) assessed the impact of bionic fonts on the reading speed and 

comprehension levels of Filipino 10th-grade students. The quantitative analysis used Mann-

Whitney U tests, while thematic analysis investigated students’ attitudes toward bionic fonts. 

The study included 490 Filipino 10th graders. The research revealed that the reading speed and 

comprehension levels of the bionic and traditional font groups were comparable. The majority 

of participants were classified as slow readers with instructional or frustration levels. 

Additionally, the Mann-Whitney U tests did not reveal any significant differences in reading 

speed or comprehension. The results cast doubt on the previously asserted consistent benefits 

of bionic fonts, emphasising the importance of custom font designs for optimal reading 

experiences, particularly in scientific settings. 

Budomo et al. (2023) investigated the impact of bionic reading technology on the reading 

motivation and self-efficacy of 110 students with disabilities. The researchers administered the 

modified reading motivation test, and statistical analysis revealed that bionic reading improved 

reading motivation and self-confidence in youngsters with learning disabilities. Ariyani (2023) 

employed action research to investigate whether bionic reading can enhance reading abilities. 

The findings suggested that employing the bionic technique might greatly increase the reading 

competency of 10th-grade pupils in senior high school. Similarly, Santos (2024) highlighted the 

efficacy of bionic reading as an innovative educational tool for enhancing the reading 

comprehension skills of senior high school students. 
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Given a significant literature gap regarding the effects of bionic reading on the speed and 

comprehension of EFL learners, this study seeks to fill it. This study aimed to compare the 

efficacy of bionic reading technology instruction with traditional, non-bionic methods of 

teaching reading among Iranian intermediate EFL learners of English-related majors at the 

tertiary level.. 

Method 

Information on methods is provided in this section of the study:  

Design  

The present investigation employed a pretest-posttest control group design to empirically assess 

the impact of bionic reading technology. This design was selected to establish a baseline 

measure of reading speed and comprehension and to isolate the intervention’s effect by 

comparing it with a control group. After the homogenisation phase, the 60 participants were 

randomly assigned using a random number generator to one of two distinct groups: the 

experimental group (n=30), which received reading instruction utilising the bionic reading 

technology, and the control group (n=30), which received instruction with identical texts in a 

standard font format. The intervention was delivered over 8 weeks, with 1 45-minute session 

per week. Both groups were assessed using the SwiftRead reading test immediately before 

(pretest) and after (posttest) the intervention period. The use of a control group accounts for 

potential confounding variables such as natural maturation and practice effects from repeated 

testing. 

Participants 

The EF SET was used to select 150 intermediate learners from a population of 250 via 

convenience sampling (due to accessibility), and the SwiftRead reading test was used to select 

60 homogeneous learners based on their reading comprehension and speed scores. Their 

reading comprehension scores varied from 50 to 70%, and their reading speeds were average 

(around 250 WPM). These 60 Iranian tertiary-level intermediate EFL learners were from the 

English translation field in the Lahijan branch of the Islamic Azad University. The sample was 

comprised of 12 male and 48 female students, all of whom were native Persian speakers. The 

students who took part in the study were in their junior and senior academic years. This gave 

them the advantage of having already taken reading comprehension courses in English-related 

fields in the Iranian curriculum before the data were collected. The data for this study were 

collected from participants aged 21-35, with an average age of 28. 

 Before the study began, the researchers asked the participants to sign an informed consent 

form, indicating their agreement to the study’s terms. The researchers explained the study’s 

purpose and the potential benefits of bionic reading, including increased comprehension and 

reading speed. It should be noted that the gender imbalance (80% female) reflects the 

department’s demographic composition at this university. While this does not affect the internal 
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validity of the experiment, it may limit the generalizability of the findings to more balanced or 

male-dominated populations. 

Instruments 

The EF SET 

The 50-minute version of the EF SET was used as a proficiency test to screen and select 

intermediate (B1) level learners from the initial population. It is a free, standardised test that 

assesses reading and listening comprehension. The EF SET uses computerised adaptive testing, 

and its scores are aligned with the Common European Framework of Reference (CEFR). 

According to the developer’s report (EF Education First, 2023), the EF SET demonstrates high 

reliability, with coefficients comparable to established tests like the TOEFL iBT and IELTS 

(See Tables 1 and 2 for details). 

Table 1  

EF SET’s Reliability Coefficients Compared to TOEFL iBT 

 Reading Listening 

EF SET  0.95 0.94 

TOEFL iBT 0.85 0.85 

 

Table 2  

EF SET’s Reliability Coefficients Compared to IELTS 

 Reading Listening 

EF SET  0.90 0.88 

IELTS2 0.91 0.90 

Source: EF Education First (2023, September 2) 

 

Bionic Reading Instruction Tool 

The bionic reading app of the original developer, available at https://app.bionic-reading.com/, 

was utilised for the treatment group of the study. Bionic reading can be customised in the 

original developer’s Bionic Reading app. The tool has a setting for how much emphasis to apply 

to each word. Font size, line spacing, and page width can also be customised. A converted 

website can even be sent to a Kindle. For the sake of this study, the same texts that were used 

in the non-bionic group were pasted on the original app’s page by learners, where three types 

of services were available: pasting text in the slot provided for bionic reading, uploading a file 

to be converted into bionic reading format, and inserting a website’s URL in the slot provided 

to be converted into bionic reading format. Figure 1 depicts the three configurations for using 

the original developer’s app. Figure 2 shows the text output for learners. Figure 3 shows the 

settings for controlling the bionic reading output. After entering text in the provided bionic 

reading slot, the resulting format can be downloaded in three ways, as shown in Figure 3. 

https://app.bionic-reading.com/
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Figure 1  

Three Configurations for Using the Developer’s Bionic Reading App 
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Figure 2 

The Output of the Text for Learners 

 

Figure 3 

Settings for Controlling the Bionic Reading Output 
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The SwiftRead 

The SwiftRead test, developed by Troy Shu, was used as both the pretest (for homogenisation) 

and the posttest (to measure the dependent variables: reading speed in WPM and reading 

comprehension as a percentage). It consists of a timed reading passage followed by a multiple-

choice comprehension quiz. 

To establish the psychometric properties of this assessment in the specific context, a pilot 

study was conducted with 30 learners. The test demonstrated high internal consistency 

(Cronbach’s α = .89). Its validity was established through multiple methods: face and content 

validity were confirmed by two expert judges in TEFL; criterion-related validity was supported 

by a strong correlation with the Nelson-Denny Reading Test (r = .80); and construct validity 

was affirmed using the Multitrait-Multimethod Matrix (Campbell & Fiske, 1959). It should be 

noted that while SwiftRead provides a standardised measure, its use of short passages and 

multiple-choice questions may limit the generalizability of findings to more extended, authentic 

academic reading tasks. The SwiftRead test is adaptive and draws from a large bank of 

calibrated passages. While the specific passages differ between the pretest and posttest, they are 

designed to be parallel in difficulty, length, and question style to ensure comparability. Figure 

4 depicts SwiftRead’s reading speed scale.  

Figure 4 

SwiftRead’s Reading Speed Scale 

 

Data collection procedure 

From a pool of 250 potential Iranian tertiary-level intermediate EFL learners, 150 subjects were 

selected through the 50-minute EF SET. The study included only students with B1 language 

proficiency on the EF SET, indicating an intermediate level. Through the SwiftRead reading 

test, 60 learners were selected from the 150 participants, with an average reading speed of 

approximately 250 WPM and comprehension scores ranging from 50% to 70%. Participants 

were randomly assigned to two groups: an experimental group (bionic reading) and a control 

group (non-bionic reading). 

Thirty-two expository texts of approximately 1,000 words each were selected from graded 

reader materials designed for B1-level learners. The topics were general and academic in nature 

(e.g., science, history, culture) to ensure relevance to the tertiary-level context. The text 

difficulty was verified to be consistent using the Text Inspector tool, ensuring that all texts were 

at the B1 CEFR level. 
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The intervention spanned eight weeks, with one 45-minute session per week. A custom 

web interface was built for this study to ensure consistent delivery across both groups. For each 

session, the experimental group accessed the pre-selected texts via the custom interface, where 

they were displayed in the Bionic Reading format. The fixation points (bolded initial letters) 

were generated using the official Bionic Reading API and set at a fixed, moderate intensity level 

for all participants. The control group read the same texts on the same web interface, but they 

were displayed in a standard black Times New Roman font. 

The task for both groups was identical: to read the text silently on the screen and then 

complete a brief, non-graded multiple-choice quiz on its content to ensure engagement and 

assess basic comprehension. A proctor was present in all sessions to distribute login 

information, ensure participants stayed on task, and manage the time. Crucially, no additional 

instructional scaffolding, strategy training, or feedback was provided to either group to isolate 

the effect of the font manipulation itself. After the intervention period, the SwiftRead test was 

administered again as a posttest to assess reading speed and comprehension in both groups. 

Data analysis 

Prior to analysis, the normality of the pretest and posttest data was assessed using the Shapiro-

Wilk test. As the data violated the assumption of normality (p < .05 for all variables), 

nonparametric tests were selected for all analyses using SPSS version 26. To answer the first 

two research questions (about within-group improvements from pretest to posttest), Related-

Samples Wilcoxon Signed-Rank Tests were conducted. This test was run separately for each 

group (bionic and non-bionic) on both dependent variables (reading speed and reading 

comprehension). To answer the third and fourth research questions (about differences between 

the groups after the intervention), Independent-Samples Mann-Whitney U Tests were 

conducted. These tests compared the posttest scores of the experimental and control groups for 

reading speed and reading comprehension separately. For all tests, the alpha level was set at 

.05. Effect sizes (r) were also calculated for significant results to determine the magnitude of 

the observed effects. 

Findings 

The current study on bionic reading found that the experimental group showed significant 

improvements in reading speed and comprehension. The study, conducted over eight weeks, 

tested Iranian intermediate EFL learners at the tertiary level. Tables 3 and 4 and Figure 5 show 

the results of the related-samples Wilcoxon signed-rank test concerning the bionic learning 

group’s reading speed scores between the pretest and posttest settings. 

 

 

 

   Table 3 
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Hypothesis Test Summary  

Null Hypothesis Test Sig. Decision 

1 The median of differences between 

ReadingSpeedPosttestScoresBionic 

and 

ReadingSpeedPretestScoresBionic 

equals 0. 

Related-Samples 

Wilcoxon Signed 

Rank Test 

.000 Reject the null 

hypothesis. 

Asymptotic significances are displayed. The significance level is .050. 

 

Table 4 

Related-samples Wilcoxon Signed Rank Test Summary 

 

Total N 30 

Test Statistic .000 

Standard Error 48.528 

Standardised Test 

Statistic 

-4.791 

Asymptotic 

Sig.(2-sided test) 

.000 

 

Figure 5 

Related-samples Wilcoxon Signed-rank Test concerning the Bionic Learning Group’s Reading 

Speed Scores between the Pretest and Posttest Settings 

 
The findings of the related-samples Wilcoxon signed-rank test revealed a statistically 

significant difference (Z = -4.791, p < 0.001) in the reading speed scores of the treatment group 

utilising bionic reading technology when comparing the pretest and posttest measurements. The 

effect size, calculated as r = Z/√N (where N is the number of observations), was r = -4.791/√30 

= .87, indicating a large effect according to Cohen’s (1988) criteria (where r = .5 is large).  This 

discrepancy suggests a notable enhancement in reading speed. The median score for the bionic 
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reading technology treatment at the posttest was 560.00, while the median score before 

treatment was 250.00. The results of the related-samples Wilcoxon signed-rank test for the non-

bionic learning group’s reading speed between the pretest and posttest are shown in Tables 5 

and 6 and Figure 6. 

Table 5  

Hypothesis Test Summary 

 Null Hypothesis Test Sig. Decision 

1 The median of differences 

between Reading Speed 

Posttest Scores NonBionic 

and Reading Speed Pretest 

Scores NonBionic equals 0. 

Related-Samples 

Wilcoxon Signed Rank 

Test 

.364 Retain the 

null 

hypothesis

. 

Asymptotic significances are displayed. The significance level is .050. 

 

Table 6  

Related-samples Wilcoxon Signed Rank Test Summary  

Total N 30 

Test Statistic 33.000 

Standard Error 13.757 

Standardised Test 

Statistic 

-.909 

Asymptotic Sig.(2-

sided test) 

.364 

 

Figure 6 

Related-samples Wilcoxon Signed-rank Test concerning the Non-bionic Learning Group’s 

Reading Speed Scores between the Pretest and Posttest Settings 

 
The results of the related-samples Wilcoxon signed-rank test indicated no statistically significant 

difference (Z = -0.909, p < 0.364) concerning the non-bionic learning group’s reading speed scores 

between the pretest and posttest settings. The posttest median score for the non-bionic reading 

technology treatment was 250.00, the same as the pretest median score (250.00). 
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Tables 7 and 8 and Figure 7 show the results of the related-samples Wilcoxon signed-rank test 

concerning the bionic learning group’s reading comprehension scores between the pretest and posttest 

settings. 

 
Table 8  

Related-samples Wilcoxon Signed Rank Test Summary  

Total N 30 

Test Statistic .000 

Standard Error 48.192 

Standardised Test 

Statistic 

-4.824 

Asymptotic Sig.(2-

sided test) 

.000 

 

Figure 7 

Related-samples Wilcoxon Signed Rank Test Summary concerning the Bionic Learning Group’s 

Reading Comprehension Scores between the Pretest and Posttest Settings 

 

 

Table 7  

Hypothesis Test Summary  

 Null Hypothesis Test Sig. Decision 

1 The median of differences 

between Reading 

Comprehension Posttest 

Scores Bionic and Reading 

Comprehension Pretest Scores 

Bionic equals 0. 

Related-Samples 

Wilcoxon Signed 

Rank Test 

.000 Reject the 

null 

hypothesi

s. 

Asymptotic significances are displayed. The significance level is .050. 
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The findings from the related-samples Wilcoxon signed-rank test revealed a significant 

difference (Z = -4.824, p < 0.001) in the reading comprehension scores of the treatment group 

using bionic reading technology. The effect size, calculated as r = Z/√N (where N is the number 

of observations), was r = -4.824/√30 = −0.88, indicating a large effect according to Cohen’s 

(1988) criteria (where r = .5 is large).  Specifically, there was a notable improvement in 

performance from the pretest to the posttest. The median score for the bionic reading technology 

treatment in the posttest was 90.00, whereas the median score in the pretest, taken before 

receiving the treatment, was 50.00. 

The results of the related-samples Wilcoxon signed-rank test for the non-bionic learning 

group’s reading comprehension scores, comparing the pretest and posttest, are presented in 

Tables 9 and 10 and Figure 8.  

Table 9  

Hypothesis Test Summary 

 Null Hypothesis Test Sig. Decision 

1 The median of differences 

between Reading 

Comprehension Posttest 

Scores NonBionic and 

Reading Comprehension 

Pretest Scores NonBionic 

equals 0. 

Related-Samples 

Wilcoxon Signed 

Rank Test 

.357 Retain the 

null 

hypothesis. 

Asymptotic significances are displayed. The significance level is .050. 

 

 

Table 10  

Related-Samples Wilcoxon Signed Rank Test Summary 

Total N 30 

Test Statistic 30.000 

Standard Error 8.147 

Standardised Test 

Statistic 

.921 

Asymptotic Sig.(2-

sided test) 

.357 

 

Figure 8 

Related-samples Wilcoxon signed Rank Test Summary concerning the non-bionic Learning 

Group’s Reading Comprehension Scores between the Pretest and Posttest Settings 
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The findings of the related-samples Wilcoxon signed-rank test revealed no statistically 

significant difference (Z = 0.921, p < 0.357) in the reading comprehension scores of the non-

bionic learning group between the pretest and posttest conditions. The median score for the 

non-bionic reading technology treatment remained constant at 60.00, both before and after the 

treatment. 

The results of the independent-samples Mann-Whitney U test comparing the posttest 

reading speed scores of the bionic and non-bionic learning groups are shown in Tables 11 and 

12 and Figure 9.   

 
Table 11  

Hypothesis Test Summary 

 Null Hypothesis Test Sig. Decision 

1 The distribution of 

Reading Speed 

Posttest Scores is the 

same across categories 

of Group. 

Independent-

Samples Mann-

Whitney U Test 

.000 Reject the null 

hypothesis. 

Asymptotic significances are displayed. The significance level is .050. 

 

 

Table 12  

Independent-Samples Mann-Whitney U Test Summary 

Total N 60 

Mann-Whitney U .000 

Wilcoxon W 465.000 

Test Statistic .000 

Standard Error 67.304 
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Standardised Test 

Statistic 

-6.686 

.Asymptotic 

Sig.(2-sided test) 

.000 

 

Figure 9 

Results of the Independent-samples Mann-Whitney U Test Comparing the Reading Speed 

Scores of the Bionic and non-bionic Learning Groups on the Posttest 

 

An independent-samples Mann-Whitney U test showed a significant difference (U = 0, p < 

0.001) in posttest reading speed scores between the bionic and non-bionic learning groups. The 

effect size, calculated as r = Z/√N (where N is the number of observations), was r = -6.686/√60 

= −0.86, indicating a large effect according to Cohen’s (1988) criteria (where r = .5 is large). 

The median of the bionic group’s reading speed in the posttest was 560.00 compared to 250.00 

for those receiving the non-bionic reading instruction, suggesting that the bionic treatment is 

more effective than ordinary instruction in the reading skill. Tables 13 and 14, and Figure 10, 

show the results of the independent-samples Mann-Whitney U test comparing the posttest 

reading comprehension scores of the bionic and non-bionic learning groups.  

Table 13  

Hypothesis Test Summary 

 Null Hypothesis Test Sig. Decision 

1 The distribution of Reading 

Comprehension Posttest 

Scores is the same across 

categories of Group. 

Independent-

Samples Mann-

Whitney U Test 

.00

0 

Reject the 

null 

hypothesis. 

Asymptotic significances are displayed. The significance level is .050. 
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Table 14  

Independent-Samples Mann-Whitney U Test Summary 

Total N 60 

Mann-Whitney U 27.000 

Wilcoxon W 492.000 

Test Statistic 27.000 

Standard Error 66.752 

Standardised Test 

Statistic 

-6.337 

Asymptotic Sig.(2-

sided test) 

.000 

 

Figure 10 

Independent-samples Mann-Whitney U Test Comparing the Reading Comprehension Scores 

of the Bionic and non-bionic Learning Groups on the Posttest 

 
The results of an independent-samples Mann-Whitney U test revealed a statistically significant 

difference (U = 27.000, p < 0.001) in posttest reading comprehension scores between the bionic 

and non-bionic learning groups. The effect size, calculated as r = Z/√N (where N is the number 

of observations), was r = −6.337/√60 = −0.82, indicating a large effect according to Cohen’s 

(1988) criteria (where r = .5 is large). The posttest results indicate that the median reading 

comprehension score for the bionic group was 90.00, whereas it was 60.00 for the non-bionic 

group. These findings demonstrate that the bionic treatment is more effective at enhancing 

reading skills than conventional training methods. 

Discussion 

The current study on bionic reading found a statistically significant increase in the reading speed 

and comprehension scores of learners in the experimental group. The results are contrary to the 

results obtained by Doyon (2022a, b), Snell (2024), and Sardido et al. (2024), as well as further 

confirmations of the results obtained by Ariyani (2023) and Santos (2024). The existing 

empirical literature on bionic reading presents a contradictory picture. Studies by Doyon 
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(2022a, b), Snell (2024), and Sardido et al. (2024) found no significant benefits for reading 

speed or comprehension using similar bionic font formats. These studies primarily employed 

cross-sectional designs where participants had no prior exposure or training with the 

technology. In contrast, the limited number of studies reporting positive outcomes (e.g., 

Ariyani, 2023; Budomo et al., 2023; Santos, 2024) often involved longer-term interventions or 

specific populations. This discrepancy highlights a key variable that may mediate efficacy: the 

role of familiarisation or instruction with the technique, a factor the present study sought to 

incorporate through its extended treatment period. 

This study provides further confirmation of the effectiveness of using technological tools 

in reading instruction (Azizi et al., 2022; Chen et al., 2022; Firdaus & Mayasari, 2022; Li, 

2022). Technology-enhanced instruction has been found to improve reading comprehension at 

the tertiary level (Hassan Taj et al., 2017). The use of technology in reading instruction increases 

student engagement and encourages students to interact with text in meaningful ways (Ciampa, 

2012). In addition, technology-enhanced instruction is an effective way to support struggling 

readers (Doyon, 2022a, b; Themelis & Sime, 2020). For example, some tools provide support 

for visual and auditory learners, while others allow students to interact with text in new and 

engaging ways. Furthermore, technology can supplement traditional instruction, providing 

students with additional opportunities to practice and extend their reading comprehension skills. 

Bionic reading is a technique purported to enhance the efficiency and efficacy of reading 

by utilising visual cues, such as bold typography to direct the reader’s ocular movements 

(Casutt, 2016). However, bionic reading has faced criticism from typographers and scientists 

who argue that it relies on flawed assumptions regarding the cognitive processes involved in 

text comprehension and lacks thorough scientific evaluation (Doyon, 2022b; Quito, 2022). In 

contrast to previous studies’ assertions, this study presents initial evidence of the potential 

efficacy of bionic reading technology in enhancing the reading speed and comprehension of 

Iranian EFL learners at the tertiary level. 

Bionic reading aligns with connectivist learning theory, as it underscores the importance 

of actively engaging with content (Kop, 2023; Shriram & Warner, 2010). Instead of passively 

consuming textual content, bionic reading promotes active engagement with the material, 

facilitating improved comprehension and retention. The incorporation of multimedia 

components, such as visual images, videos, and audio recordings, may be considered part of 

the overall approach. Furthermore, the practice of bionic reading promotes reader engagement 

in the note-taking process and encourages active reflection on the content they have consumed. 

By employing bionic reading, individuals can enhance their comprehension of the subject 

matter, consequently facilitating improved assimilation and retention. 

The concept of bionic reading refers to the use of technological tools to enhance the 

acquisition of knowledge and the development of skills (Dexter, n.d.). The system utilises AI 

and robotics to provide personalised instruction and guidance tailored to each student’s unique 

needs. Bionic reading integrates adaptive technology, personalised learning, and augmented 

reality to facilitate an immersive, interactive educational experience. This form of education 
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aligns with learning theories that prioritise student engagement, active learning, and 

personalised instruction. Bionic reading utilises technology to prioritise the learner’s needs and 

preferences, resulting in a personalised educational experience. It facilitates learners’ 

knowledge acquisition through personalised instruction that caters to their unique learning 

preferences and individualised needs. The specific app used in this study did not utilise adaptive 

technology, personalised learning, or augmented reality. It applied a uniform, algorithmic 

bolding to text. Future iterations of the technology could potentially incorporate these more 

advanced features. 

To further explore bionic reading capabilities, it is crucial to conduct research on the 

potential negative ramifications of its implementation. Conducting studies to investigate the 

frequency of reading and comprehension is of the utmost importance. Additionally, conducting 

research is crucial to exploring the potential of bionic reading as a method for augmenting 

learning and memory. Additional research is necessary to assess the effectiveness of bionic 

reading in enhancing memory recall, educational achievement, and potential advantages. The 

utilisation of findings from these studies should be prioritised to gain valuable insights into the 

development and implementation of bionic reading technologies. Additionally, it is important 

to consider the potential guidelines that may be established for the application of these 

technologies in educational settings and other learning contexts. 

Conclusion 

Bionic reading technology is an emerging field of research that seeks to enhance reading speed 

through technological advancements. Research into bionic reading has the potential to offer a 

valuable tool for specific learning contexts. While some proponents suggest that it could be 

beneficial for students with learning disabilities, such as dyslexia (Doyon, 2022b), this study 

did not involve this population. Therefore, any claims regarding its efficacy for learners with 

disabilities are speculative and remain a crucial area for future research. The use of technology 

to enhance reading has been studied for many years; however, bionic reading is a relatively 

recent development. It involves using software to modify the words and sentences on a page so 

they are easier to process and understand. It also employs visual cues to improve 

comprehension. The results of the current study suggest that bionic reading can be an effective 

tool for increasing reading speed and comprehension in EFL settings. The implications of these 

findings are significant for students’ academic success, as those with higher reading speed and 

comprehension scores are more likely to perform better in academic contexts. Additionally, 

bionic reading could reduce the time required to complete reading tasks, thereby improving 

classroom efficiency.. 
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