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Abstract 

The present study investigated whether instructional format affects adults’ ability 

to retain and apply information, and their Perceived Cognitive Load. More 

specifically, the study compared a Microlearning format with a Continuous Text 

format, using Dialogic Reading as the instructional content. A between-subjects 

online study was conducted with 85 participants, who were randomly assigned to 

either a Microlearning condition (n = 32), or a Continuous Text condition (n = 53). 

Both conditions presented the same core information but in different formats. The 

outcome measures included a Knowledge test, analysed in three separate outcomes, 

an adapted Raw NASA-TLX measure of perceived Cognitive Load, and three 

exploratory questions on perceived clarity and structure of the material.  

 

The results showed no statistically significant differences between the conditions in 

the Knowledge test performance or composite Cognitive Load. However, 

descriptive patterns indicated that the Microlearning condition was perceived 

slightly more positively in terms of clarity and structure. These findings should be 

interpreted with caution due to limited sample size, uneven group sizes, and the 

exploratory nature of the analyses.  
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Titel 

Spelar undervisningsformatet roll för lärandet?  

 

En jämförelse mellan mikroinlärning och löpande text i vuxnas lärande om 

dialogisk läsning.  

 

Sammanfattning 

Följande studie undersökte om två olika undervisningsformat hade en påverkan på 

vuxnas förmåga att minnas, och tillämpa information, samt hur deras kognitiva 

belastning påverkades. Mer specifikt jämförde studien ett Microinlärningsformat 

och ett format i löpande text, där dialogisk läsning var undervisningsinnehållet. 

Studiens design var av en mellangruppsdesign, som genomfördes online med 85 

deltagare, som slumpmässigt tilldelades antingen en betingelse med ett 

Microinlärningsformat (n =32) eller en betingelse med en löpande text (n =53). 

Samma kärninnehåll presenterades för båda betingelserna, men i olika format. 

Mätningen omfattades av ett kunskapstest analyserat i tre separata utfall, ett 

anpassat Raw NASA-TLX som mäter upplevd kognitiv belastning, samt tre 

explorativa frågor om upplevd tydlighet och struktur i materialet.  

 

Resultaten visade inga statistiska signifikanta skillnader mellan de två betingelsen, 

varken i avseende för prestation på kunskapstestet eller den upplevda kognitiva 

belastningen. Däremot indikerade deskriptiva mönster att Microinlärnings formatet 

upplevdes som något mer positivt vad gäller tydlighet och struktur. Dessa resultat 

bör dock tolkas med försiktighet på grund av en begränsad urvalsstorlek, ojämna 

gruppstorlekar samt av explorativa analyser.  

 

Nyckelord 

Minne, Retention, Kognitiv Belastning, Microinlärning, Löpande Text, Dialogisk 

Läsning, Återkallning.  
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1 Introduction 

People encounter and process new information throughout their entire life. From 

childhood onward, individuals learn new skills, develop strategies, and form ways 

of understanding the world around them. Learning therefore remains an important 

part of everyday life and is closely connected to memory, as new information often 

needs to be encoded, processed, and retained in order to be understood and later 

used (Baddeley, 2000).  

The use of digital tools has made information more accessible than ever. At the 

same time, people are exposed to large amounts of information from different 

sources, which could make it more difficult to process and remember new 

information (Arnold et al., 2023). Therefore, the instructional format, that is, the 

way learning material is structured and presented, may be important for supporting 

the learning process, particularly in terms of understanding, retention, and later 

application of the information (Paas et al., 2003). 

An area where clear and accessible information may be particularly important is 

learning material that aims to support adults in promoting children’s language 

development. One example of such an approach is Dialogic Reading (DR), an 

evidence-based approach to shared book reading that aims to support children’s 

early language development by increasing the child’s active participation in the 

reading interaction (Guiberson & Mijares, 2025). Since adults play a central role in 

guiding this interaction, accessible instruction is needed to understand, practice, 

and apply the method.  

Developmental language disorder (DLD) is estimated to affect approximately 7-8% 

of children globally. In Sweden, 1-2 % of preschool-aged children are estimated to 

have a severe or very severe language disorder. Language difficulties can 

negatively affect both quality of life and later literacy development for children 
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(Afasiförbundet in Sweden, n.d.). Given the potential consequences of language 

difficulties, DR may be particularly relevant for adults who want to support 

children’s language development through everyday reading interactions.  

Because adults may have limited time and cognitive resources to engage with 

instructional material, it is particularly relevant to develop and investigate efficient 

learning formats for this context. One common way of presenting information is 

through a continuous format, where the recipient receives all the material at once. 

An alternative to this is Microlearning, where the information is divided into 

smaller units (Monib et al., 2025).  

Although Microlearning and segmented formats have been suggested to support 

learning (Monib et al., 2025), less is known about how different formats may 

influence adults’ learning of practical strategies intended for everyday use, such as 

Dialogic Reading. Therefore, it is relevant to examine whether presenting the same 

instructional content in different formats can influence adults’ ability to retain and 

apply the information, as well as their Perceived Cognitive Load.  

1.1 Aim, Research Questions and Hypothesis 

The aim of this study is to investigate how the instructional format affects adults’ 

ability to retain and apply information, as well as their Perceived Cognitive Load. 

More specifically, the study compared a Continuous Text format and a 

Microlearning format, both presenting the same instructional content. By 

examining participants’ Knowledge test performance and Perceived Cognitive 

Load, the study examined whether presenting information in shorter, structured 

segments differed from presenting the same information as a Continuous Text 

format. 

The study aimed to answer the following research questions and test the following 

hypotheses:  

RQ1: Does a Microlearning format, compared to a Continuous Text format, affect 

adults’ ability to retain and apply information? 
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RQ2: Does a Microlearning format, compared to a Continuous Text format, affect 

adults’ Perceived Cognitive Load? 

H₀: There will be no significant difference in Knowledge test performance between 

participants assigned to the Microlearning condition and participants assigned to 

the Continuous Text condition. 

H₁: There will be a significant difference in Knowledge test performance between 

participants who were assigned the Microlearning condition and participants 

assigned to the Continuous Text condition.  

H₀₂: There will be no significant difference in Perceived Cognitive Load between 

participants assigned to the Microlearning condition and participants assigned to 

the Continuous Text condition. 

H₂: There will be a significant difference in perceived Cognitive Load between 

participants assigned to the Microlearning condition and participants assigned to 

the Continuous Text condition. 
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2 Background 

To provide a broader understanding of how different learning formats may 

influence learning outcomes and Perceived Cognitive Load, this section presents 

the theoretical and empirical background of the study. Theories of memory and 

Cognitive Load Theory are first introduced as the main theoretical frameworks, as 

the present study examines adults’ ability to retain and apply information, and 

Perceived Cognitive Load. Together, these theories provide a foundation for 

examining whether the format of instructional material can affect these outcomes. 

Microlearning is then introduced as an instructional design approach and learning 

format, followed by an overview of previous research. Finally, Dialogic Reading is 

introduced as the topic of the instructional material used in the present study. 

2.1 Memory Processes 

Memory is central to learning, since newly presented information must first be 

processed and encoded, then maintained over time, and later retrieved when needed 

(Baddeley et al., 2020). 

A common distinction in memory research is between encoding, storage, and 

retrieval (Baddeley et al., 2020). Encoding refers to the initial processing of 

information, meaning that new information is attended to, interpreted, and 

represented in a way that allows it to be stored in memory. Information can be 

encoded in different ways, including through visual, auditory, and semantic 

processing. Storage concerns the maintenance of information over time, meaning 

that encoded information remains available in memory after the initial processing. 

When this information is retained beyond the immediate processing situation, it 

may become part of long-term memory. Retrieval refers to the process through 

which stored information is accessed and brought back into awareness when it is 
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needed, for example when answering a question or applying previously learned 

information to a new situation (Baddeley et al., 2020).  

One relevant form of long-term memory is explicit memory, which refers to the 

conscious retrieval of previously learned information, such as facts, concepts, or 

events (Baddeley et al., 2020). This type of memory is commonly assessed through 

recognition and recall tasks. Recognition involves identifying previously 

encountered information when it is presented again, for example among 

alternatives in a question. Because recognition tasks provide external cues, they 

generally offer more retrieval support than recall tasks. Recall involves retrieving 

information independently, with fewer external cues, and may therefore be more 

dependent on how the information was encoded and organised during learning 

(Eysenck & Keane, 2020).  

Within memory research, a delay refers to the time interval between learning and 

recall. The delay can be short, such as a few seconds or minutes, or longer, such as 

several hours or days, depending on the type of memory being examined (Baddeley 

et al., 2020). During this interval, participants may either wait or complete a 

distractor task, which is often an unrelated activity, such as solving simple 

problems, completing puzzles, counting backwards or answer some questions. 

These tasks are often used to reduce the possibility that participants actively 

rehearse recently presented information before recall (Brown, 1958; Peterson & 

Peterson, 1959). The length of the delay is also important, as shorter delays may 

allow recently encoded information to remain more accessible, whereas longer 

delays can provide a clearer indication of retention over time (Baddeley et al., 

2020). In the Brown-Peterson paradigm, participants completed a distractor task 

during the retention interval to reduce rehearsal. In both Brown’s (1958) study and 

Peterson and Peterson’s (1959) study, recall performance decreased as the 

distractor interval increased, suggesting that rehearsal and delay length are 

important factors in short-term retention. 

While long-term memory is central for retaining information over time, working 

memory is important during the initial processing of new information. Working 

memory refers to the limited-capacity system that temporarily holds and 
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manipulates information during ongoing tasks, such as reading, problem-solving, 

or following instructions (Baddeley & Hitch, 1974). According to the working 

memory model proposed by Baddeley and Hitch (1974), working memory consists 

of several components involved in the temporary storage and processing of 

information. The central executive controls attention and coordinates the other 

components, for example by helping a person focus on relevant information and 

ignore distractions (Baddeley & Hitch, 1974). The phonological loop is involved in 

temporarily maintaining verbal and auditory information, such as remembering a 

short sequence of words or repeating a phone number in mind (Baddeley & Hitch, 

1974). The visuospatial sketchpad processes visual and spatial information, for 

example by holding a mental image or keeping track of the spatial arrangement of 

information (Baddeley & Hitch, 1974). Later, Baddeley (2000) added the episodic 

buffer, which integrates information from different sources and links working 

memory with long-term memory. The episodic buffer can help combine verbal 

information, with visual information, and prior knowledge into a coherent 

representation (Baddeley, 2000). 

2.2 Cognitive Load Theory 

Cognitive Load Theory (CLT) was introduced by John Sweller in the late 1980s 

and is based on the idea that working memory has a limited capacity when 

processing new information (Sweller, 1988). When too much information is 

processed at the same time, or when the information is presented in a way that 

creates unnecessary demands, such as through unclear structure or irrelevant 

details, working memory can become overloaded (Sweller, 1988). This can make 

learning more difficult, as fewer cognitive resources, such as attention, processing 

capacity, and mental effort, are available for understanding the content, organizing 

information, and constructing schemas in long-term memory (Sweller, 1988; 

Sweller et al., 2019). 

Within CLT, cognitive load is commonly divided into three types: intrinsic load, 

extraneous load, and germane load (Sweller et al., 1998; Paas et al., 2003). Intrinsic 

load refers to the cognitive load caused by the complexity of the material itself and 
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the prior knowledge of the learner (Sweller et al., 2011). For example, learning a 

new concept with several connected steps may place a higher intrinsic load on the 

learner than reviewing a familiar concept with few elements (Sweller et al., 2011) 

Extraneous load describes the cognitive load caused by the way information is 

presented, rather than by the complexity of the material itself (Sweller et al., 2011). 

Poor instructional design, such as long blocks of text, unclear structure, or too 

much information presented at once, can increase extraneous load because learners 

must spend cognitive resources on navigating the material, identifying relevant 

information, and trying to understand how different parts of the content are 

connected, rather than focusing on learning the material meaningfully (Sweller et 

al., 2011). 

Germane load refers to cognitive processes that contribute to learning, such as 

organizing information, creating connections, and integrating new knowledge with 

previous experiences and existing schemas (Sweller et al., 2011). For example, 

when instructional material highlights key concepts and shows how they relate to 

each other, learners may be better supported in constructing meaningful schemas 

and engaging in learning-relevant cognitive processing (Sweller et al., 2011). 

Because cognitive load is not directly observable, it is commonly assessed through 

indirect measures, including subjective rating scales (Paas et al., 2003). Such 

measures can be used to evaluate and improve instructional design by examining 

the cognitive demands that learning materials place on learners. Measuring 

Perceived Cognitive Load can therefore provide insight into how demanding 

learning material is experienced to be and whether its design may support or hinder 

learning (Paas et al., 2003). However, because rating scales rely on learners’ self-

report, they should be interpreted as learners’ perceived estimates of Cognitive 

Load, rather than direct measures, as self-ratings may be influenced by how 

learners interpret the task, the cognitive processes required, and the specific rating 

item used (Schuessler et al., 2025). 

 



   

 

8 

2.3 Microlearning  

 

Microlearning can be defined as an instructional and pedagogical approach in 

which learning material is delivered in small, targeted segments of information, 

with each module designed to address a specific learning goal or outcome (Monib 

et al., 2025). In contrast to traditional learning formats, which often present broader 

content over longer sessions, Microlearning is characterised by chunking the 

learning material into smaller units, completed within a short time span (Lee et al., 

2021). Furthermore, Microlearning has gained attention as an instructional 

approach aiming to minimise mental load for the user (Monib et al., 2025).  

 

This approach is commonly associated with digital platforms, such as smartphones, 

tablets in app-based environments, and can be seen as a new way of learning (Lee 

et al., 2021). The increasing usage of technology in everyday life has created new 

opportunities for delivering educational and instructional material. It is now 

possible to deliver content in flexible and accessible ways that can reach users. 

This enables learners to engage with the material efficiently, at their own pace, and 

within their own routines and environments, making it possible to learn anywhere, 

anytime.  

2.3.1 Design Principles in Microlearning  

While Microlearning is characterized by its short and focused learning units, the 

educational value depends on how it is designed. According to Díaz Redondo et al., 

(2021), Theo Hug’s framework is one of the established frameworks. Hug’s 

definition builds upon seven dimensions: Time (A limited effort and short time 

period), Content (short units with well-defined subjects), Curriculum (parts of 

modules or parts of curricular content), Format (diversity of formats, e.g. 

fragments or short exercises), Process (activities that are either independent or 

integrated to a wider context), Media (classroom-based learning or distance 

learning based on multimedia content), and Learning models (repetitive, reflective, 

concept-based, or pragmatic), (Díaz Redondo et al., 2021). This framework 
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illustrates that Microlearning is not required to be a strict format, instead 

characterised by its flexibility and effort to adopt different learning contexts.  

Building further on the framework previously mentioned, the primary aim of the 

approach is to structure content so that learners can perceive, understand, and retain 

the information (Monib et al., 2025). A central aspect is the relationship between 

Microlearning and Cognitive Load Theory (CLT).  

To achieve short and focused units of Microlearning, segmentation is needed and is 

considered a fundamental principle of the approach (Monib et al., 2025). By 

breaking down extensive or complex pieces of information into “bite-sized 

content”, learners are more capable to focus on one learning concept at a time and 

reduce the risk of information overload (Monib et al., 2025). Each unit should have 

a clear purpose and be connected to a learning outcome (Dolasinski & Reynolds, 

2020). In addition, the use of a repeated “key idea”, supported by short examples, 

can help learners identify the most important information and improve retention of 

the material.  

Beyond the structure and segmentation, visuals and interactive features can play 

important roles in sustaining learner engagement. According to (Monib et al., 

2025), an aesthetically pleasing design correlates with the user’s engagement and 

motivation. Interactive elements such as quizzes, reflection tasks, and practical 

exercises (e.g. digital flashcards) can support further engagement and learning. In 

conclusion, to create an effective Microlearning design, it is highly relevant to go 

beyond simply making the content available. An intentional combination of clear 

structure, cognitive awareness, and interactive engagement is important to support 

the idea of a meaningful and lasting learning for the user.  

Due to its short, focused, and flexible structure, Microlearning may be a suitable 

instructional format for adults who wish to engage with a learning material within 

limited time frames, that can accommodate the everyday routines such as balancing 

work or caregiving responsibilities. In the present study, Microlearning was used as 

an alternative instructional format, allowing the same content about DR to be 

presented along the Microlearning principles in segmented, clear learning units. 
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2.4 Earlier Research 

The following sections will present previous research that is related to the present 

study. Earlier studies have examined whether Microlearning and related segmented 

formats can support learning outcomes such as knowledge acquisition, retention, 

test performance, and Cognitive Load. Four research papers will be presented.  

 

Previous research has generally found positive effects of Microlearning on learning 

outcomes. In a systematic review of 40 studies, Monib et al., (2025) examined 

Microlearning across different educational contexts and found that Microlearning 

was associated with improvements across cognitive behavioural, and affective 

outcomes. The cognitive outcomes included test performance, knowledge 

acquisition, retention, recall, transfer, and application, while affective outcomes 

included motivation, satisfaction, and self-efficacy. The review also highlighted 

that effective Microlearning depends on intentional instructional design aspects, 

including specific learning objectives, appropriate timeframes, engaging content, 

personalisation, and suitable formats. However, as Monib et al. (2025) is a 

systematic review, it should be interpreted as a broad overview of the research field 

rather than direct evidence from one specific comparison. 

A more directly relevant empirical study was conducted by Sathiyaseelan et al. 

(2024), who investigated whether Microlearning could improve learning 

performance in higher education using a post-test control group design. Participants 

were randomly assigned to either an experimental group, which received a 

Microlearning module, or a control group, which received a document-based 

version of the same module. Learning performance was tested after exposure to the 

material using a post-test quiz consisting of ten multiple-choice questions. The 

results showed that the Microlearning group performed significantly better than the 

other group on the post-test. In addition, the study found that Microlearning was 

significantly related to participants’ reactions to the module, including enjoyment 

and perceived use of technology. This suggests that Microlearning may support 

knowledge-based test performance compared to more traditional document-based 

formats.   
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As Microlearning often involves dividing information into shorter units, related 

research on segmentation is also relevant. Mayer and Chandler (2001) examined 

whether a segmented and learner-paced presentation could support deeper 

understanding compared to a more continuous presentation. Across two 

experiments, students viewed narrated animations explaining how lightning forms, 

either in a segmented, learner-paced format or in a continuous format. Learning 

was assessed using both retention and transfer tests. The retention test measured 

how much information participants could remember from the presentation, whereas 

the transfer test measured whether they could apply the information to new 

problems. The results showed that the segmented and learner-paced presentation 

was particularly beneficial specifically for transfer performance, although effects 

on retention were less consistent. This suggests that segmented formats may 

support deeper understanding and application of knowledge, although effects on 

retention may be less consistent. 

 

More recent research by Liu (2024) also supports the relevance of segmentation. 

Liu (2024) investigated the effects of segmentation in a multimedia learning 

environment among teenage students learning English as a foreign language. The 

study examined Cognitive Load, vocabulary learning, retention, and reading 

comprehension. The results indicated that higher levels of segmentation 

significantly affected Cognitive Load, vocabulary learning, comprehension, and 

retention. Liu concluded that segmentation could reduce Cognitive Load and 

support learning efficiency by allowing learners to process information in smaller 

units. Although Liu’s study did not examine Microlearning specifically, it provides 

theoretical and empirical support for the idea that dividing information into smaller 

units may affect different cognitive and learning outcomes. 

 

2.5 Research Gap 

Previous research suggests that Microlearning and segmented formats may support 

learning and retention by creating focused learning units (Monib et al., 2025). 
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Dividing information into smaller units may reduce Cognitive Load and support 

learning efficiency (Liu, 2024). However, less is known about how such formats 

function for adults in everyday learning, where practical information needs to be 

understood, retained, and later applied. In the present study, Dialogic Reading was 

selected as the topic of the instructional material, since it involves practical 

strategies that adults can apply in everyday interactions with children. 

This highlights the need to further examine how information can be presented 

effectively for adults in everyday learning contexts, particularly when the 

information needs to be understood, retained, and applied. It is also relevant to 

examine how different learning formats may affect Perceived Cognitive Load. The 

findings from the present study may contribute to a better understanding of how 

digital learning materials could be developed for adults in the context of digital 

education.  

The present study compares a Microlearning condition with a Continuous Text 

condition to examine whether instructional format affects adults’ learning 

outcomes and Perceived Cognitive Load, with Dialogic Reading used as the topic 

of the instructional material. 

2.6 Dialogic Reading as an Instructional Context 

Dialogic Reading (DR) is an evidence-based approach to shared book reading that 

aims to support children’s early language development by increasing the child’s 

active participation during shared reading (Guiberson & Mijares, 2025). Unlike 

traditional shared reading, in which the adult primarily reads and the child acts as a 

passive listener, DR emphasizes an opposite interaction and is based on three main 

principles. DR encourages the adult to use prompts, providing feedback, and 

expansions to support the child’s language (Dicataldo et al., 2022). These 

principles are commonly supported through the PEER sequence.  

The PEER sequence (Prompt, Evaluate, Expand, Repeat) is a framework with the 

purpose to initiate brief, structured exchanges about the content of the book to 

support and extend the child’s language development. The adult first prompts the 
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child to respond, evaluates the child’s response, expands the response by adding 

small bits of information, and lastly encourages the child to repeat the expanded 

response to reinforce learning.  

Since DR requires adults to apply specific strategies, accessible and clear 

instructions are essential to support them in practice. One way of making 

instructions more available to a wider range of adults is through a digital platform. 

This can support adults in their everyday lives by allowing self-paced learning, 

where users can pause, reflect, and revisit the material when it is needed. Opting 

for an flexibility in accessing the material when it is suited for the user’s lifestyle, 

schedules e.g. at night when their child is sleeping, or in commute to work 

(Beschorner & Hutchison, 2016) 

In the present study, DR was used as the context for the instructional material, 

where two different conditions were compared, Microlearning and Continuous 

Text. The study did not aim to evaluate the effectiveness of DR as a language 

intervention. Instead, DR was chosen to represent practical knowledge that adults 

may need to understand, retain, and be able to apply in everyday interactions, 

supporting children’s language development. This context is also of interest when 

developing digital support, to develop instructional material in the sense of being 

accessible, clear and manageable for user who may have limited time or cognitive 

resources.   

However, digital instruction is not a single united format. Digital learning materials 

can differ in form, structure, design, and degree of segmentation. These design 

choices might influence the user’, regarding understanding, remembrance and how 

well the user can apply the material in real practice. Therefore, it's relevant to 

understand how digital instructions can be designed to yield the best learning 

outcome, not only how DR can be taught digitally.  
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3 Methods  

3.1 Research Design  

To investigate whether the format of instructional material influences adults’ 

learning outcomes and Perceived Cognitive Load, the present study used a 

quantitative approach and was conducted as an exploratory online survey-based 

experiment using a between-subjects design. The study was administered through 

Qualtrics XM, and participants completed the survey on their own digital devices. 

Participants were randomly assigned to either a Continuous Text condition or a 

Microlearning condition. Both conditions presented the same core information 

about DR but differed in format and structure. 

The independent variable was the format of the instructional material, with two 

levels: the Continuous Text condition and the Microlearning condition. The 

dependent variables were the Knowledge test performance and Perceived Cognitive 

Load. The Knowledge test was analysed as the total Knowledge score, Recognition 

score, and Recall score, while Perceived Cognitive Load was analysed with an 

adapted Raw NASA-TLX. In addition, three exploratory questions were used to 

capture the perceived experience of the instructional material. 

The survey procedure followed a fixed sequence. First, participants provided 

informed consent, answered demographic questions, and completed three 

descriptive background questions about prior familiarity with DR. They then 

reviewed the assigned learning material. After reviewing the material, participants 

answered questions measuring Perceived Cognitive Load, followed by a 30-second 

distractor task. Finally, participants completed a Knowledge test assessing 

recognition, recall, and application of information from the instructional material. 
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3.1.1 Study Conditions 

The study included two conditions: a Continuous Text condition and a 

Microlearning condition. Both conditions contained the same core content of the 

instructional material and learning objectives. They differed in how the material 

was designed, structured, and presented. In the Continuous Text condition, the 

material was presented as one coherent text that participants could scroll through. 

In the Microlearning condition, the core content was divided into seven short 

modules and presented one at a time. Each module focused on a specific topic, and 

participants moved through the modules sequentially. The full description of the 

instructional material is provided in Appendix 2. 

The study was conducted online, which meant that the physical environment could 

not be controlled. In both conditions, participants could review the assigned 

material before proceeding, but they could not return to the material or previous 

questions during the following perceived Cognitive Load test and Knowledge test. 

There was no time limit for completing the survey. 

3.2 Pilot Study 

A pilot study was conducted prior to the main study to evaluate several aspects, 

including the clarity of the questions and response alternatives, the estimated time 

required to complete the survey, and the technical functionality. Participants for the 

pilot were recruited through convenience sampling from the researchers’ personal 

networks. This was considered appropriate, as the participants varied in age and 

prior knowledge about the instructional subject. 

Based on feedback from the pilot study, the estimated completion time was added 

to the instructions for participants and was set to 10-15 minutes. A visible timer 

was added to the distraction task. Demographic questions were adjusted by 

allowing multiple responses for occupation and adding free-text options to selected 

questions. The survey flow was revised so that participants without children did not 

receive parent-specific questions.  
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Minor technical adjustments were made to improve usability and accessibility. The 

original format, in which the document was embedded as a scrollable PDF, was 

found to be inaccessible on mobile devices. The material was therefore adapted to 

the Qualtrics format by adjusting layout, spacing, and page breaks. These changes 

did not alter the content of the material. The navigation in the Microlearning 

condition was also adjusted so participants could go back and forth between the 

slides, mirroring the way participants in the Continuous Text condition could scroll 

within the text. 

3.3 Participants  

3.3.1 Power Analysis 

A priori power analysis was conducted using G*Power 3.1 (Faul et al., 2009) to 

determine the required sample size for a two-tailed Mann-Whitney U test. The 

analysis was based on an alpha level of α = .05, a desired power of .80, and a 

medium effect size (Cohen’s d = .50). The analysis indicated that a total of 128 

participants were required, corresponding to 64 participants per condition. See 

appendix 1. 

3.3.2 Recruitment and Sampling 

Participants were recruited using a combination of convenience sampling, self-

selection sampling, and elements of snowball sampling. The primary target 

population were adults with children of their own or regular contact with children, 

as this group was expected to find the instructional topic relevant. The online 

survey link was distributed through several channels, including emails to 

preschools, posts in relevant Facebook groups (including groups for parents of 

children with developmental language disorder and groups for parental leave), 

general Facebook posts, and the researchers’ personal networks (including friends, 

family members, and colleagues with children). Contacts within these networks 

were encouraged to share the link further with individuals within the target 

population. 
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The recruitment message included brief information about the purpose of the study, 

the estimated time required to participate, the primary target group, contact 

information to the researchers, and a link to the online survey. 

 

To be eligible to participate, individuals had to be at least 18 years old and provide 

informed consent before accessing the survey. Individuals who declined to provide 

informed consent could not proceed to the survey. Adults with children of their 

own or regular contact with children were the primary target population but were 

not used as a strict inclusion criterion. This decision was made because the study 

focused on the instructional format rather on the effectiveness of DR as an 

intervention. Furthermore, participants’ ability to understand, retain and apply the 

learning content did not require them to have children of their own. Responses 

were excluded from the analysis if participants did not complete the full survey, 

including the instructional material and the outcome measures. 

3.3.3 Sample Characteristics  

A total of 209 participants started the survey. After excluding incomplete 

responses, the final sample consisted of 85 participants, with 53 assigned to the 

Continuous Text condition and 32 assigned to the Microlearning condition. The 

assignment to each condition was randomized automatically through Qualtrics XM, 

therefore, the researchers did not have manual control or the ability to balance the 

final group sizes. 

 

Participants' ages ranged from 18 to 65 years or older. Regarding the parental 

status, 63 participants reported being parents, nine participants were not parents, 

but worked within childcare, three participants reported not being a parent but 

having regular contact with children (e.g., as relatives or family friends). Ten 

participants reported not having children or regular contact with children at all. 
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3.4 Materials 

3.4.1 Development of Material 

 

The material was developed specifically for this study and was based on a review 

of existing literature and online resources concerning DR and children's language 

development. Consultations with educators and speech-language pathologists were 

made, to find relevant information about the subject. No pre-existing material was 

available in the required formats, and therefore the content was specifically made 

for this study.  

The same core content was held constant across both conditions to ensure 

comparability between the Continuous Text and Microlearning formats. In the 

present study, Continuous Text refers to a traditional text-based format, in which 

the information was presented as a coherent written text on approximately 2,5 

pages. The content included the following topics: an introduction to Dialogic 

Reading, guidance on how to introduce a book to one’s child, the PEER sequence 

(Prompt, Evaluate, Expand, Repeat) and practical examples demonstrating how the 

sequence can be applied in practice. The two conditions differed in terms of format, 

structure, and design approach. The full material is provided in Appendix 2.  

3.5 Questionnaire  

3.5.1 Background Questions 

 

The background questions consisted of three items about the instructional topic. 

These questions were used descriptively and were not used as outcome measures in 

the main analyses. For example, participants were asked whether they were 

familiar with DR. Participants who were familiar with DR rated their confidence in 

applying it in practice using a 7-point Likert scale, ranging from 1 to 7. Participants 

who identified as parents (N = 63) were also asked how frequently they read with 

their child. The full questionnaire is provided in Appendix 1.4.   
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3.5.2 Knowledge Test 

 

The Knowledge test consisted of 13 questions and was designed to assess 

participants’ understanding, retention, and ability to apply the information 

presented in the instructional material. The number of questions were chosen to 

cover the central parts of the material while keeping the test manageable in length. 

The questions included at least one item related to each main part of the material, 

such as how to introduce a book and each step of the PEER sequence. 

The test consisted of two types of questions: Recognition and Recall. The nine 

Recognition questions were presented as multiple choice items and assessed 

participants’ ability to identify correct information among alternatives. Eight of 

these questions had one correct answer, while Question 2 allowed multiple 

responses, since all alternatives were correct. The four Recall questions were 

presented as short free-text items and required participants to generate answers 

with fewer external cues, such as a number or short phrase. More Recognition than 

Recall questions were included because Recall questions generally required more 

time and effort to answer. Since the study was conducted online and participation 

was voluntary, the number of Recall questions was limited to reduce participant 

burden and the risk of dropout. 

The questions included both fact-based and scenario-based items. Fact-based items 

assessed central concepts and knowledge from the instructional material, whereas 

scenario-based items assessed applied understanding by asking participants to 

choose or write an appropriate response in a situation related to DR. The questions 

were not randomized, as some items could reveal information relevant to later 

questions. The full Knowledge test is provided in Appendix 4. 

3.5.3 NASA Task Load Index 

 

Participants’ subjective Cognitive Load was measured immediately after they had 

reviewed the assigned material. This was done using an adapted version of the Raw 

NASA Task Load Index (NASA-TLX), (Hart & Staveland,1988; Hart & Field, 
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2006). The adapted measure included five of the six original dimensions including: 

Mental Demand, Temporal Demand, Performance, Effort, and Frustration. The 

measurement of Physical Demand was excluded, as it was not considered relevant 

for the present context. Each item was rated on a 7-point Likert scale ranging from 

1 (very low) to 7 (very high). A complete view of the questions is listed in 

Appendix 3.  

3.5.4 Additional Cognitive Load Questions 

 

The Raw NASA-TLX was used to measure participants’ Perceived Cognitive Load 

after reviewing the instructional material across dimensions. However, the measure 

does not directly assess how participants experience the clarity, structure, or 

presentation of the instructional material. Since the two conditions differed in 

structure and presentation, three additional items were developed for the present 

study, aiming to capture the aspects of the design and experience that the NASA-

TLX did not address. The items were not part of a validated instrument and were 

therefore treated as exploratory and analysed separately from the NASA-TLX 

measure. All three items were rated on a 7-point Likert scale ranging from 1 = 

strongly disagree to 7 = strongly agree.  

 

Question 1, “The information was clearly presented” was included to evaluate 

whether the participants perceived the layout and structure of the material as clear. 

Question 2, “I understood what was important in the material”, aimed to capture 

whether the participant could identify central information. This aspect is relevant to 

evaluate since a comparison between a Microlearning condition and continuous 

text condition was made, including different segmentations. Question 3, “It was 

difficult to keep the information in memory”, aimed to capture perceived memory 

difficulty affected by the design. A complete view of the questions is listed in 

Appendix 3.  
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3.6 Procedure 

3.6.1 Data Collection 

 

The study was conducted online using the digital survey software Qualtrics XM. 

Participants accessed the study through an online survey link and completed the 

survey on their own devices. Data collection took place over 10 days, and the 

survey was estimated to take approximately 10-15 minutes to complete. 

3.6.2 Survey Flow 

 

Participants were randomly assigned to one of two instructional conditions, either 

the Microlearning condition or the Continuous Text condition. Participants were 

also informed that it was not possible to return to the previous page once a 

participant proceeded in the survey. This restriction was implemented to prevent 

the participants from returning to the instructional material while answering the 

following questions. An exception was made during the two instructional materials: 

in the Microlearning condition, it was possible to navigate back and forth between 

the modules. In the Continuous Text, the participants could scroll freely. 

 

After reviewing the instructional material, participants answered questions 

measuring Perceived Cognitive Load. This was followed by a 30-second distractor 

task, in which participants viewed an image containing several animated animals 

and were instructed to count them, (see appendix 4). The “Next page” button 

became visible after the timer had ended, and participants could continue to the 

Knowledge test. At the end of the survey, participants received concluding 

information about the study and contact details for the researchers. 

3.7 Data Analysis 

Survey data were collected through Qualtrics XM and exported to Microsoft Excel 

for data cleaning and scoring. All analyses were conducted using Python in Jupyter 

Notebook. Responses with a completion rate of 100%, and one response with a 
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completion rate of 98%, were retained. Two responses were then removed prior to 

analysis: one participant did not provide informed consent, and one response was 

removed because it was a preview response and therefore did not represent a 

genuine participant. The final sample consisted of N = 85 participants.  

The Knowledge test was divided into three outcome variables: total Knowledge 

score, Recognition score, and Recall score. The total Knowledge score included all 

13 questions and had a maximum score of 13 points. The Recognition score 

included the nine recognition questions and had a maximum score of 9 points, 

while the Recall score included the four recall questions and had a maximum score 

of 4 points. Recognition questions were scored as correct = 1 and incorrect = 0. For 

Question 2, all alternatives were correct, and each selected alternative was assigned 

0.25 points. Recall questions were scored as 0, 0.5, or 1 point based on a 

predefined scoring criteria. The full scoring criteria are provided in Appendix 4.  

For the analyses, normality was first assessed using Shapiro-Wilk tests for each 

outcome variable within each condition. As the assumption of normality was not 

met, non-parametric Mann-Whitney U tests were used to compare the Continuous 

Text and Microlearning conditions. All tests were two-tailed, and the significance 

level was set at α = .05. Effect sizes were reported using rank-biserial correlation, 

as this is suitable for Mann-Whitney U tests and indicates both the strength and 

direction of the difference between the two conditions.  

Perceived Cognitive Load was measured using the adapted Raw NASA-TLX, 

which consisted of five items (Mental Demand, Temporal Demand, Performance, 

Effort, and Frustration). Before calculating a composite score, internal consistency 

was assessed across the five items using Cronbach’s alpha to determine whether a 

construct would be meaningful, the analysis indicated good internal consistency (α 

= .86, N = 85), supporting the calculation of a composite score. For each 

participant, a Cognitive Load score was calculated as the mean of the five items. 

Group-level results for each dimension were summarised using the median and 

interquartile range. The conditions were compared using a Mann-Whitney U test, 

with rank-biserial correlation as effect size measure. An additional exploratory 
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analysis was conducted for each NASA-TLX dimension separately, using the same 

Mann-Whitney U procedure and the effect size measure.  

The three additional questions were analysed separately from the Raw NASA-

TLX. Since the additional items were developed specifically for this present study, 

the analyses were treated as exploratory. Prior to the analysis, the third item was 

reverse-coded, due to negative wording, (“It was difficult to keep the information 

in memory”). After reverse-coding, higher score indicated that the participants 

perceived the information as easier to keep in memory. Descriptive statistics were 

calculated separately for each item and condition. The items were measured on an 

ordinal scale, and the assumption of normality was not met, therefore, Mann-

Whitney U tests were conducted to compare the two conditions.  

Descriptive statistics were calculated separately for each condition and outcome 

variable, including the median and interquartile range (IQR). Potential outliers 

were identified using the interquartile range (IQR) criterion, where values below 

Q1 - 1.5 x IQR or above Q3 + 1.5 x IQR were considered potential outliers. These 

values were inspected and retained in the analyses if they represented valid 

responses. 

3.8 Ethical Considerations 

Several ethical considerations were addressed in the study. Prior to accessing the 

survey, participants received written information about the purpose of the study, 

that participation was voluntary, and that they had the right to withdraw at any time 

without giving a reason. Participants had to provide informed consent before they 

could proceed to the survey. No compensation was provided. 

 

Survey responses were treated confidentially. No directly identifying personal 

information was required. At the end of the survey, participants could voluntarily 

provide their email address if they wanted to receive further information about the 

research project or be contacted about future studies. This was optional and not 

required to complete the survey. Email addresses were stored separately and were 
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not included in the research dataset or used in the data analysis. Access to them 

was restricted to the researchers and supervisors. 

 

The study was considered to involve low risk. Although the topic of Dialogic 

Reading may have been personally relevant to some participants, participation only 

involved reading instructional material and answering questions. The survey did 

not include any personal questions about participants’ children. Participants were 

provided with contact information for the researchers in case they had any 

questions or concerns. 
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4 Results  

4.1 Final Sample Characteristics  

The final sample consisted of N = 85 participants, and 84 of them completed the 

survey with a 100% completion rate. One additional participant, with a completion 

rate of 98%, was included in the final analysis, as all variables relevant to the 

analysis were completed.  

Of the participants, 53 were assigned to the Continuous Text condition and 32 to 

the Microlearning condition. In terms of demographic characteristics, the sample 

consisted of 74 women, 10 men, and one participant who identified as other. The 

Continuous Text condition included 45 women and 8 men, whereas the 

Microlearning condition included 29 women, two men, and one participant who 

identified as other. Participants’ ages ranged from 18 to 65 years or older across 

both conditions. The most represented age groups in the sample were 25-34 years 

(n = 33) and 35-44 years (n = 24). 

4.2 Outliers  

To identify potential outliers, the 1.5 x IQR criterion was applied to each outcome 

variable. For the Knowledge test measures, five outlier observations were detected 

for the total Knowledge score and three for the Recall score, whereas no outliers 

were found for the Recognition score. Two participants were identified as outliers 

on both the total Knowledge score and Recall score. Two outliers were also 

identified for the Perceived Cognitive Load measure.  

All identified values were examined and were found to fall within the plausible 

score ranges. As they appeared to reflect genuine responses rather than data entry 

errors, they were retained in the analyses. 
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4.3 Shapiro-Wilk Tests 

To determine whether the outcome variables were normally distributed, normality 

was assessed using the Shapiro-Wilk test for each outcome variable. In the 

Continuous Text condition, all outcome variables showed significant deviations 

from normality: total Knowledge score (W = 0.922, p = .002); Recognition score 

(W = 0.874, p < .001); Recall score (W = 0.902, p < .001); and Perceived Cognitive 

Load Index (W = 0.927, p = .003).  

A similar pattern was found in the Microlearning condition, where all outcome 

variables also deviated significantly from normality: total Knowledge score (W = 

0.893, p = .004); Recognition Score (W = 0.852, p < .001); Recall score (W = 

0.852, p < .001); and Perceived Cognitive Load (W = 0.801, p < .001).  

Based on these results and due to unequal group sizes, non-parametric Mann-

Whitney U tests were used for the comparisons between conditions for each 

outcome variable.  

4.4 Knowledge Test  

To examine whether the material format affected participants’ ability to retain and 

apply information, participants’ Knowledge test scores were analysed using the 

non-parametric Mann-Whitney U test to compare the two conditions. Separate 

analyses were conducted for the total Knowledge score, Recognition score, and 

Recall score. This distinction was made because the Recognition questions 

primarily assessed recognition-based memory, whereas Recall questions placed 

greater demands on recall-based memory. Descriptive statistics, including the 

median and interquartile range, were reported for each outcome variable. Rank-

biserial correlations were calculated to estimate the direction and size of the 

differences between the conditions. 
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4.4.1 Total Knowledge Score 

For the total Knowledge score, participants in the Microlearning condition had a 

slightly higher median score (Mdn = 11.00, IQR = 2.00), than participants in the 

Continuous Text condition (Mdn = 10.50, IQR = 2.00). The equal interquartile 

ranges indicate similar spread of scores in the two conditions. However, the Mann-

Whitney U test showed that this difference was not statistically significant, U = 

981.50, p = .224, rrb = .157. The rank-biserial correlation indicated a small effect, 

suggesting a slight descriptive difference in favour of the Microlearning condition. 

Figure 1 

Distribution of Total Knowledge Scores by condition. 

 

As shown in Figure 1, the boxplot illustrates substantial overlap in total Knowledge 

scores between the two conditions. 

4.4.2 Recognition Score 

For Recognition score, the two conditions showed highly similar results. 

Participants in both conditions had the same median score and interquartile range, 

with the Microlearning condition (Mdn = 8.00, IQR = 2.00) and the Continuous 

Text condition (Mdn = 8.00, IQR = 2.00) showing comparable distributions. The 
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Mann-Whitney U test indicated no statistically significant difference between the 

conditions, (U = 902.00, p = .617, rrb = .064). The rank-biserial correlation 

indicated a negligible effect, suggesting that performance on Recognition questions 

was highly similar across the two conditions.  

Figure 2 

Distribution of Recognition Scores by condition.  

 

As shown in Figure 2, the boxplot illustrates substantial overlap in Recognition 

scores between the two conditions. 

4.4.3 Recall Score 

For Recall questions, participants in both conditions had the same median score, 

although the interquartile range was slightly wider in the Microlearning condition 

(Mdn = 3.00, IQR = 1.12) than in the Continuous Text condition (Mdn = 3.00, IQR 

= 1.00). The Mann-Whitney U test did not show a statistically significant 

difference between conditions, U = 1039.50, p = .072, rrb = .226. The rank-biserial 

correlation indicated a small effect. This suggests that Recall performance was 

broadly similar across conditions, although the distribution was slightly more 

shifted toward higher values in the Microlearning condition. 



   

 

29 

Figure 3 

Distribution of Recall Scores by condition.  

 

4.4.4 Summary of Knowledge Test 

Overall, the descriptive statistics indicated slightly higher median in the 

Microlearning condition for total Knowledge score and Recall score, while 

Recognition score indicated the same median across conditions. The interquartile 

ranges were similar for total Knowledge and Recognition score, whereas the Recall 

score indicated a distribution that was slightly shifted toward higher values in the 

Microlearning condition.  

The largest observed effect was found for Recall questions. However, this 

difference was not statistically significant and should therefore be interpreted with 

caution.  

4.5 Cognitive Load  

Perceived Cognitive Load was measured using a composite score based on the five 

adapted Raw NASA-TLX dimensions: Mental Demand, Temporal Demand, 

Performance, Effort, and Frustration. A higher score indicated a higher Perceived 

Cognitive Load. The adapted Raw NASA-TLX showed good internal consistency 
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across the five dimensions (α = .86, N = 85), supporting the calculation of a 

composite Perceived Cognitive Load score.  

 

Because the composite score deviated from a normal distribution in both conditions 

(Shapiro-Wilk, p <.01), descriptive statistics are reported using the median and 

interquartile range. A Mann-Whitney U test was conducted to examine whether 

Perceived Cognitive Load differed between the two conditions. Rank-biserial 

correlations were calculated to estimate the direction and size of the differences 

between the conditions. 

4.5.1 Composite Cognitive Load 

Participants in the Microlearning condition reported descriptively lower cognitive 

load (Mdn = 1.80, IQR = 1.20) compared to the Continuous Text condition (Mdn = 

2.40, IQR = 1.80). A Mann-Whitney U test indicated no statistically significant 

difference between the two conditions, U = 1025.0, p = .108, rrb = .21. The effect 

size was small and indicated a descriptive difference in favour of the Microlearning 

condition. 

  

Figure 4 

Distribution of Composite Cognitive Load scores by Condition.  
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Note. The boxplot represents the interquartile range, the horizontal line within each 

box represents the median, and circles indicate potential outliers. The scale ranges 

from 1 to 7.  

 

A further exploratory analysis of the NASA-TLX dimensions was conducted. The 

result is provided in Appendix 5.  

4.5.2 Additional Cognitive Load Questions 

The three additional items, Q1: Clarity of Presentation, Q2: Identification of Key 

Information, and Q3: Memory Difficulty, were analysed separately as exploratory 

measures. Prior to the analysis, Q3 was reverse-coded due to its negative wording, 

so a higher score reflected a more positive perceived experience across all three 

items. Normality assumptions were not met for any item (Shapiro-Wilk, all p < 

.001), therefore a Mann-Whitney U test was conducted.  

The Microlearning condition reported descriptively higher scores on all three items. 

For Q1: Clarity of Presentation, participants in the Microlearning condition 

reported a higher median (Mdn = 7.0, IQR = 1.0), than participants in the 

Continuous Text condition (Mdn = 6.0, IQR = 2.0), the difference reached 

statistical significance, U = 639.50, p = .047, rrb =.25. This may suggest that 

participants in the Microlearning condition perceived the material as more clearly 

presented. The Microlearning condition also reported less variability for the item 

(IQR =1.0), compared to the Continuous Text condition (IQR = 2.0). This may 

suggest greater agreement among the participants. 

 

For Q2: Identification of Key Information, the Microlearning condition reported a 

higher median (Mdn = 7.0, IQR = 1.0) compared to the Continuous Text condition 

(Mdn = 6.0, IQR = 2.0), although the difference did not reach statistical 

significance, U = 671.00, p = .085, rrb = .21. Lastly, for Q3: Memory Difficulty, 

the Microlearning condition reported a higher median (Mdn = 6.0, IQR = 3.0) than 

the Continuous Text condition (Mdn = 5.0, IQR = 3.0), although the difference did 

not reach statistical significance, U = 661.50, p = .085, rrb = .22. For all three 

questions, the effect sizes were small and in the same direction (rrb = .21-.25). This 



   

 

32 

pattern may suggest a tendency for the Microlearning condition to be perceived 

more positively. However, this result should be interpreted with caution, since only 

one question per area was assessed. 
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5 Discussion 

5.1 Summary of Main Findings 

The present study aimed to investigate how different learning conditions affect 

adults’ ability to retain and apply information, as well as their Perceived Cognitive 

Load. More specifically, the study compared a Continuous Text condition and a 

Microlearning condition, both of which included the same core content in the 

instructional material.  

While previous research has suggested that Microlearning and segmented formats 

can support learning and retention (Monib et al., 2025), these effects have mainly 

been examined in educational settings (Sathiyaseelan et al., 2024), rather than 

among adults engaging with practical instructions intended for everyday context. 

The overall results did not show statistically significant differences between the 

two conditions for the Knowledge test or Perceived Cognitive Load. However, 

some descriptive and exploratory findings suggested small differences between the 

conditions, although these should be interpreted with caution. Furthermore, an 

exploratory analysis of the adapted RAW NASA-TLX dimensions indicated 

statistically significant difference in Mental Demand between the conditions. 

Although this result carries a higher risk to give a wrong direction, since doing 

multiple Mann-Whitney U test can increase the risk of Type I error, due to no 

Bonferroni correction was applied. The result should therefore be presented as 

exploratory rather than confirmatory.  

5.2 Knowledge Test 

The first research question examined whether adults’ ability to retain and apply 

information was affected by the format of the material. The main finding regarding 

the Knowledge test was that the format of the learning material did not 

significantly affect adults’ performance. More specifically, the results did not show 
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statistically significant differences in total Knowledge score, Recognition 

questions, or Recall questions between the two conditions. Therefore, the null 

hypothesis could not be rejected. However, the descriptive statistics indicated a 

tendency toward higher performance in the Microlearning condition, particularly 

for the Recall questions, which affected the total Knowledge score, although these 

findings should be interpreted with caution since the effect sizes were small and the 

group sizes in the conditions were uneven. 

These findings are not fully consistent with previous research suggesting that 

Microlearning and segmented formats can support learning outcomes. For example, 

Monib et al. (2025) found that Microlearning may have positive effects on 

cognitive outcomes such as knowledge acquisition, retention, recall, and 

application, while Mayer and Chandler (2001) suggested that segmented learning 

formats can support learning by presenting information in smaller and more 

manageable units. However, the present findings suggest that, under the conditions 

of this study, segmentation alone may not have been sufficient to produce clear 

differences in immediate Knowledge test performance. The Microlearning material 

in the present study did not include additional learning-supportive elements often 

associated with this format, such as quizzes or interactive feedback. Including such 

elements could have made the Microlearning condition more distinct from the 

Continuous Text condition.  

One possible explanation is that both conditions presented the same core 

information, and that the amount of information and complexity of the material 

may have been manageable enough for participants in both conditions to process, 

retain, and apply successfully. This is reflected in the generally high and similar 

scores on the total Knowledge test across conditions, as scores were close to the 

maximum. This may also indicate a possible ceiling effect, where high 

performance across both conditions may have limited the ability to detect 

differences between the conditions. The amount and complexity of the information 

may therefore be important factors to consider, as differences between instructional 

formats could become more visible if the learning material is more extensive or 

complex. In addition, the Knowledge test was completed shortly after exposure to 
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the assigned material, following a short distractor task. As a result, the test may 

primarily have captured immediate knowledge performance and short-term 

retention, rather than retention over a longer period of time. The length of the delay 

between learning and retrieval can affect how accessible recently encoded 

information remains, particularly when rehearsal is limited, as shown in the classic 

studies by Brown (1958) and Peterson and Peterson (1959). Therefore, it remains 

unclear whether the two formats would have led to different outcomes after a 

longer delay.  

A delayed Knowledge test could have made it possible to examine whether the 

similar performance on Recognition questions persisted over time, and whether 

differences between the learning formats became more visible for Recall questions, 

when participants were required to retrieve the information independently, with 

fewer cues.   

Although the learning material in the present study focused on Dialogic Reading, 

the findings may also be relevant to other learning contexts where new information 

needs to be understood, retained and applied, such as in digital education or health 

information. However, as the differences in the Knowledge Test performance were 

not statistically significant, these possible implications should be interpreted with 

caution.  

5.3 Perceived Cognitive Load 

The second research question examined whether the format of the instructional 

material affected participants’ Perceived Cognitive Load. The overall result from 

the adapted Raw NASA-TLX measure did not show a statistically significant 

difference between the two conditions. This indicated that the hypothesis regarding 

the two conditions would differ in overall Perceived Cognitive Load was not 

supported, and the null hypothesis could not be rejected.  

Although both conditions showed generally low scores of Perceived Cognitive 

Load, the Microlearning condition indicated a slightly lower Perceived Cognitive 

Load score than the Continuous Text condition. This descriptive pattern may 
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support previous findings by Liu (2024), who suggested that segmentation and 

smaller units of information, can reduce Cognitive Load and support learning 

efficiency among learners.  

Several factors could have contributed to this result and the observed pattern. One 

possible explanation could be a potential floor effect, meaning that the material 

presented was not sufficiently demanding to create a meaningful difference 

between the two conditions, resulting in a generally low Cognitive Load. A further 

possibility could be that the Continuous Text condition was structured well enough 

to support the user, which may also have reduced the difference between the 

conditions. This raises the possibility for further research, for example by testing 

the same comparison using more advanced or extensive content on DR.  

The exploratory analysis of each NASA-TLX dimension (see Appendix 5) 

indicated that Mental Demand differed significantly between the two conditions. 

Participants in the Continuous Text condition reported a higher Mental Demand, 

than participants in the Microlearning condition. Although the results only indicate 

a subtle difference, the finding may support two possible interpretations.  

First, the result may be interpreted as a difference in extraneous load, which is 

affected by how the information is presented (Sweller et al., 2011). The Continuous 

Text condition required participants to process longer amounts of information 

simultaneously, with less guidance from visual navigation. In contrast, the 

segmented format in the Microlearning condition, including elements such as a 

“Key idea” and visual navigation, which may have reduced the demand for 

navigation for the user. This may also support the idea that resources in working 

memory were freed up, allowing participants to engage with the information 

presented (Sweller et al., 2011). It is possible that the overall design may have 

supported participants in this specific context. However, in line with the main 

findings, the overall difference in Perceived Cognitive Load was not statistically 

significant, and these results should therefore be interpreted with caution. 

The three additional Cognitive Load questions provided a complementary 

perspective on participants’ experience of the two conditions. The main finding of 
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the adapted Raw NASA-TLX did not show a significant difference regarding 

overall Perceived Cognitive Load. However, the additional questions aimed to 

capture the experience of the material’s design and structure. Participants in the 

Microlearning condition reported higher scores on all three questions, although 

only one item measuring Clarity of Presentation, reached statistical significance. 

This may indicate an overall, more positive experience of the Microlearning 

design, in particular with regard to how clearly the material was presented.  

One possible explanation may relate to the design structure of the Microlearning 

modules, which included elements such as main goal, a highlighted “Key idea” and 

visual directions for the user. These design choices may have supported the 

participant to focus on one aspect at a time compared to the Continuous Text 

condition.  

Each module was also introduced with an explicit learning goal stated in the 

beginning of the module. This structure is in line with the principle that each 

Microlearning unit can gain effectiveness when a clear purpose is connected to a 

certain learning outcome (Dolasinski & Reynolds, 2020). This may help explain 

why the Clarity of Presentation item reached statistical significance, the 

participants were not only exposed to concise units but were also given an explicit 

indication towards the aim of the material. This finding may add to previous 

research suggesting that breaking down extensive or complex pieces of information 

into “bite-size content” can help the learner focus on one learning concept at a time 

(Monib et al., 2025).  

Furthermore, it is important to highlight the self-reported nature of both the adapted 

Raw NASA-TLX measure and the additional questions. Participants may have 

interpreted and estimated their own Cognitive Load experience differently. Another 

interpretation of the finding is that the Microlearning condition may have affected 

the experience of the material rather than their Cognitive Load itself, suggesting 

that the segmentation and visual structure may have supported the usability rather 

than producing Cognitive Load. Finally, the additional questions were developed 



   

 

38 

for the present study and were not part of a validated instrument and should 

therefore be viewed as exploratory and interpreted with caution.  

5.4 Limitations and Future Research  

Several limitations should be considered when interpreting the findings of this 

study. Firstly, the planned sample size based on the prior power analysis (N = 128, 

per condition n = 64) was not met. The final group size was unequal. This reduced 

statistical power and increased the risk of not detecting potential differences 

between the conditions. Future research could benefit from a larger and more 

balanced sample. 

Secondly, participants were recruited through convenience sampling, and this may 

have limited the generalizability of the findings. Participants who chose to take part 

of the study might have differed in motivation, prior knowledge, or interest in the 

chosen topic. This could also have affected the internal validity of the study. In 

addition, the study was conducted online and in an uncontrolled environment. It 

was not possible to ensure that all participants completed the study under the same 

conditions. Factors such as distractions, interruptions, or differences in attention 

may have influenced both the Knowledge test performance and Perceived 

Cognitive Load.  

A further limitation concerns the measurement of retention in the Knowledge test. 

The test was measured shortly after the participants reviewed the material, 

following a brief distractor task. A delayed Knowledge test, for example after 

several days or weeks, could have provided a more accurate understanding of 

whether the information was retained over time. This is something future research 

could address. 

The measurement of Perceived Cognitive Load also has limitations. Both the 

adapted Raw NASA-TLX and the additional questions relied on self-report and 

were therefore subjective measures. This means that participants may have differed 

in how they interpreted and estimated their own mental effort. Future research 

might benefit from additional Cognitive Load measures or qualitative methods, 
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such as interviews, focus groups, or think-aloud protocols, to gain a more nuanced 

understanding of how the participants experienced the two conditions.  

Lastly, the Microlearning format for the present study was presented in a single 

session due to time constraints. However, Microlearning is often associated with 

distributed learning over time. To increase ecological validity, future research 

could space the Microlearning modules over several days, for example by 

presenting one module per day or incorporating them into participants’ own 

routines.  
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6 Conclusion 

In conclusion, the present study did not find statistically significant differences 

between the Continuous Text condition and the Microlearning condition in adults’ 

Knowledge test performance or overall Perceived Cognitive Load. Therefore, the 

hypotheses were not supported, and the null hypotheses could not be rejected. 

However, descriptive patterns indicated slightly higher Knowledge test scores and 

lower perceived Cognitive Load in the Microlearning condition. In addition, 

participants rated the Microlearning material as significantly clearer, which may 

cautiously indicate a more positive experience of the material’s structure. 

 

These findings should be interpreted with caution due to limitations such as 

unequal group sizes, reduced statistical power, and the immediate measurement of 

knowledge performance. Future research could benefit from larger and more 

balanced samples, incorporating a delayed Knowledge test, and exploring the 

distribution of Microlearning modules over a longer period of time.  
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8 Appendices 

Appendix 1 

Power Analysis, Participant Information, and Demographic Questions, and Background 

Questions 

1.1 Power Analysis  

To determine the required sample size for a two-tailed independent-samples t-test, see Figure 

1. The analysis was based on an alpha level of α = .05, a desired power of .80, and a medium 

effect size (Cohen’s d = 0.50). The analysis indicated that a total of 128 participants were 

required, corresponding to 64 participants per condition.   

 

Figure 1 

 

 



 

 

 

 

1.2 Participant Information and Consent 

Information om studien: 

Du är välkommen att delta i en enkätstudie som genomförs inom ramen för ett kandidatarbete 

inom kognitionsvetenskap vid Göteborgs universitet. 

Studien undersöker hur olika lektionsformat påverkar upplevelsen och inlärningen. Du 

kommer få ta del av ett informationsmaterial och därefter besvara frågor om innehållet och 

din upplevelse. Materialet du får ta del av handlar om Dialogisk läsning. 

För att delta behöver du vara 18 år eller äldre. Deltagandet är frivilligt och du kan när som 

helst avbryta utan att ange någon anledning. Studien tar cirka 10-15 minuter att genomföra. Vi 

ber dig att genomföra studien i lugn och ro utan avbrott.  

Insamlade data behandlas anonymt och används enbart i forskningssyfte. Data sparas på ett 

säkert sätt och raderas efter att kandidatuppsatsen avslutats. 

Om du har frågor om studien är du välkommen att kontakta: gussellga@student.gu.se eller 

gusgolejo@student.gu.se 

Samtycke: Genom att klicka på "Ja" bekräftar du att du har läst informationen ovan, att du är 

18 år eller äldre och samtycker till att delta i studien 

1.3 Demographic Questions 

Demografisk information: 

1. Vilket kön identifierar du dig som? 

• Kvinna 

• Man  

• Övrigt 

• Vill ej ange  

 

2. Vilken åldersgrupp tillhör du? 



 

 

• 18-24 år 

• 25-34 år 

• 35-44 år 

• 45-54 år 

• 55 - 64 år 

• 65 + 

 

3. Är du förälder eller vårdnadshavare till ett barn och/eller bonusbarn? 

• Ja  

• Nej 

 

4. Vad för relation har du till barnet?  

• Mamma 

• Pappa 

• Styvpappa 

• Styvmamma  

• Övrigt 

 

5. Vad är din sysselsättning? 

• Arbetar 

• Studerar 

• Arbetslös 

• Annat 

 

1.4 Background knowledge 

 

1. Vet du vad dialogisk läsning/högläsning är?  

• Ja 

• Nej 

• Kanske 

• Vet ej 

 



 

 

2. Om Ja på ovanstående, Hur självsäker i användandet i dialogisk högläsning? 

Likertskala: Svarsalternativ: 1 = Mycket osäker till 7 = Mycket säker.  

 

3. Hur ofta högläser du för ditt barn? 

• Flera gånger om dagen  

• En gång om dagen  

• Några gånger i veckan 

• Några gånger i månaden 

• Mer sällan 

• Aldrig 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Appendix 2 

 
Information about the study material, visual overview of Microlearning modules and 

Continuous Text.  

 

2.1 Continuous Text Material  

The continuous text material was designed as a coherent text-based information guide. The 

material was presented under four different headers: What is Dialogic Reading, how to 

introduce a book and how to use the PEER sequence. It also includes practical examples of 

how the PEER sequence could be applied. The material spanned approximately 2.5 pages. 

Headings, paragraphs and bullet points were used to guide the reader and organize the 

content. The design was established according to instructional and information text design 

(Hartley, n.d.; Jonassen & Driscoll, 2013). In Qualtrics the material was presented as a full 

page that the participant could scroll through. See detailed overview of the material is 

provided in Appendix 2.3  

2.2 Microlearning Material  

The Microlearning material was developed as a Figma-based prototype and consisted of nine 

modules: one introductory-module, seven content-based learning modules, one concluding 

module. The introductory module provided an overview of the upcoming structure for the 

lectures. In addition, the concluding module indicated that the participants completed the 

lectures. All modules were presented as static images embedded in the Qualtrics survey, 

displayed with one module at a time. Participants moved through the modules sequentially by 

clicking “next page” in the Qualtrics survey. 

The seven instructional modules covered the following topics: (1) “What is dialogic 

reading?”, (2) “Introducing a book”, (3) “Step 1. Prompt”, (4) Step 2: Evaluate, (5) Step 3: 

Expand, (6) Step 4: Repeat, and (7) Putting the PEER sequence together.  

The modules followed the same consistent design structure with four recurring elements of: 

“a main goal” stating the outline of what the lesson would cover, “today’s lecture” including 



 

 

the instructional content, a highlighted “Key idea” repeating the central concept of the lecture, 

and a practical mini-exercise or example dialogue intended to support the participant to apply 

and reflect on the content.  

The design was based on Microlearning principles according to Díaz Redondo et al., (2021). 

Including concise presentation of information, segmentation, focused learning units, 

sequential progression, repetition, visual structuring. See visual overview of the 

Microlearning material Appendix 2.4 

2.3 Detailed overview, continuous text.  

 

 



 

 



 

 

 

2.4 Visual Overview of Microlearning modules 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 3 

NASA-TLX, Additional Cognitive Load Questions:  

 

3.1 NASA-TLX 

 

Mental demand:  

1. Hur mentalt krävande upplevde du det som att ta in och bearbeta materialet? 

Temporal demand:  

2. Hur stressad kände du dig när du tog del av materialet? 

Performance:  

3. I hur hög grad upplevde du att du missade eller inte förstod viktiga delar av 

materialet? 

Effort:  

4. Hur mycket ansträngning krävdes för att du skulle förstå innehållet? 

Frustration:  

5. Hur frustrerad kände du dig när du tog del av materialet? 

Svarsalternativ: 1 = Mycket låg → 7 = Mycket hög.  

 

3.2. Additional Cognitive Load Questions 

 

1. Informationen var tydligt presenterad  

2. Jag förstod vad som var viktigt i materialet.  

3. Det var svårt att hålla informationen i minnet.  

 

Svarsalternativ: 1 = Instämmer inte alls → 7 = Instämmer helt.   

 

 

 

 

 

 

 



 

 

Appendix 4 

 
Distractor Task, Knowledge test + Scoring 

4.1. Distractor Task 

 

Räkna alla djuren du ser på bilden och skriv ner ditt svar. Efter 30 sekunder kommer "Nästa 

sida" knappen dyka upp och du kan gå vidare till nästa del av studien.  

 

 

4.2. Knowledge test + Scoring  

1. Vilket påstående beskriver bäst syftet med dialogisk läsning? 

• Att ditt barn lyssnar bättre 

• Att ditt barn gradvis blir delaktigt i samtalet om boken 

• Att läsa igenom boken snabbt 

• Att ditt barn ska kunna läsa själv direkt 

Rätt svar: Att ditt barn gradvis blir mer delaktig i samtalet om boken 

2. Vilket/vilka av följande kan räknas som kommunikation från barnet under dialogisk 

läsning? Markera alla som stämmer. 

• Ord 

• Ljud 

• Pekningar 



 

 

• Ansiktsuttryck 

Rätt svar: Alla svar är rätt. 

3. Skriv ett exempel på en sak du kan prata om när ni tittar på bokens omslag innan ni 

börjar läsa. 

 

Rätt svar: Vad som finns på omslaget, vad boken heter, titeln, vem som gjort bilderna, vad 

man tror boken handlar om. Om deltagaren nämner något av detta = 1 poäng annars 0 poäng 

4. Vad är en prompt? 

• En rättelse av barnets svar 

• En uppmaning som bjuder in barnet att kommunicera 

• Ett sätt att utvidga ditt barns ordförråd 

• Ett långt förhör om boken 

Rätt svar: En uppmaning som bjuder in barnet att kommunicera 

5. Du och ditt barn tittar på en klocka på en sida i boken. Vad skulle ett exempel på en 

prompt kunna vara? 

Rätt svar: Vad ser vi här eller Vad är det här för något?  

Bedömning: Om deltagaren visar att de kan applicera och skriva en prompt = 1 poäng eller 0 

poäng. 

6. Scenario: Barnet säger “katt” efter du pekat katten och frågat vad det är på bilden. Vad 

är ett bra exempel på evaluate? Välj det bästa svaret. 

• “Det är en liten katt.” 

• “Ja, det stämmer!” 

• “Säg mer.” 

• “Kan du säga randig katt?” 

Rätt svar: “Ja, det stämmer” 



 

 

7. Scenario: Efter att du frågat vad som finns på bilden i boken säger ditt barn inte “ko” 

men säger “muu”. Vad är bästa exemplet på evaluate i den här situationen? 

• “Säg ko” 

• “Ja, precis, en ko!” 

• “Det är en snäll ko” 

• “Kan du säga ko?” 

Rätt svar: “Ja, precis, en ko!” 

8. Hur många ord bör du lägga till i steget expand utöver det ditt barn eventuellt har 

sagt?  

Rätt svar 1-2 ord.  

Bedömning: Svarar deltagaren: 1 ord, 2, ord eller 1-2 ord = 1 poäng annars 0 poäng 

9. Scenario: Barnet säger: “boll”.  Vilket svar är det bästa exemplet på Expand? 

• “Ja.” 

• “Ja, en rund boll” 

• “Kan du säga boll?” 

• “Vad ser vi här?” 

Rätt svar: Ja, en stor och rund boll 

10. När används Repeat i PEER-sekvensen? 

• Innan barnet har svarat 

• Efter att du har utvecklat barnets svar 

• Innan du tittar på bilden 

• Direkt när ni öppnar boken 

Rätt svar: Efter att du har utvecklat barnets svar 

11. Scenario: Barnet säger: “Bil”, du säger: “Ja, en röd bil.”. Vilket svar visar bäst 

Repeat? 

• “Kan du säga röd bil?” 

• “Vad heter färgen?” 



 

 

• “Det där var fel.” 

• “Nu läser vi vidare.” 

Rätt svar: “Kan du säga röd bil?” 

12. Scenario: Du pekar på ett träd i boken och säger: “Vad ser vi här?” Barnet är tyst. Vad 

är det då bäst att göra? 

• Ställa flera frågor direkt 

• Vänta några sekunder och sedan hjälpa barnet genom att säga svaret 

• Säga svaret och byta sida direkt 

• Säga att barnet svarade fel 

Rätt svar: Vänta några sekunder och sedan hjälpa barnet genom att säga svaret 

13. Hur många gånger rekommenderas du att använda hela PEER-sekvensen när ni läser 

en bok? 

Rätt svar: Att göra 1-2 hela PEER-sekvensen per bok. 

Bedömning: Svarar deltagaren: 1 ord, 2, ord eller 1-2 ord = 1 poäng annars 0 poäng 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Appendix 5 

 
5.1 Exploratory Analysis of NASA-TLX Dimensions 

 

To further explore the pattern of Cognitive Load between the two conditions, Mann-Whitney 

U tests were conducted separately on each of the five NASA-TLX dimensions. The analyses 

were exploratory and the results should therefore be interpreted with caution. Medians and 

interquartile ranges were calculated for Mental Demand, Temporal Demand, Performance, 

Effort and Frustration.  

 

Overall scores were low across all dimensions for both conditions. However, the largest 

descriptive difference was observed for Mental Demand. Participants in the Continuous text 

condition reported a higher median score (Mdn = 3.00, IQR = 2.0), than participants in the 

Microlearning condition (Mdn = 2.0, IQR = 2.0). The difference was statistically significant, 

U = 1072.00, p = .039, rrb = .26. The effect size was small to medium and may indicate that 

the Continuous text format was perceived as mentally more demanding than the 

Microlearning format.  

 

The remaining dimensions showed no statistically significant difference. Temporal demand 

was rated identically for both conditions (Mdn = 2.0), U = 940.00, p = .385, rrb = .11. 

Performance was rated slightly higher in the Microlearning condition (Mdn = 1.5), compared 

to the Continuous text condition (Mdn = 1.0) with a minimal difference, U = 875.0, p = .794, 

rrb = .03. Effort showed identical medians (Mdn = 2.0), although a greater variability was 

reported for the Continuous text condition (IQR = 3.0) than the Microlearning condition (IQR 

= 1.25), U = 920.5, p = .498, rrb = .09. Frustration ratings were low in both conditions (Mdn = 

1.0), U = 946.50, p = .317, rrb = .12. 

 



 

 

The exploratory analyses per each dimension suggest that participants in the Continuous text 

condition may have experienced the material as slightly more mentally demanding, although 

the overall cognitive load composite did not differ significantly between the condition and 

should therefore be interpreted carefully. Descriptive statistics are illustrated in Figure 5. 

 

 

Figure 5 

Distributions of NASA-TLX Dimensions by Condition 

 

 

Note: Figure 5 illustrates the distributions of all five NASA-TLX dimensions by condition. 

The asterisk indicates the only statistically significant difference (Mental Demand), remaining 

distributions show a substantial overlap between conditions.  
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