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ABSTRACT 

Objectives: This study aims to investigate the efficacy of Universal Design for Learning (UDL) interventions 

in enhancing engagement among pre-service teachers. Traditional instructional methods often neglect learner 

diversity, resulting in low engagement and academic achievement. UDL offers a proactive framework that 

incorporates Multiple Means of Engagement, Representation, and Expression to create inclusive learning 

opportunities for all students. Methods: A quasi-experimental research design was employed, involving a 

sample of 244 pre-service teachers, randomly assigned into two groups: a UDL-based instruction group (n = 

122) and a traditional instruction group (n = 122). Participants' engagement levels were measured using a 

validated UDL-based Engagement Scale. Results: The analysis revealed a significant difference in 

engagement levels between the two groups (p < .05), with the Experimental group exhibiting higher mean 

engagement scores (M = 70.48, SD = 9.59) compared to the traditional instruction group (M = 56.17, SD = 

9.49). Conclusions: These findings provide empirical evidence that UDL-based interventions significantly 

enhance engagement among pre-service teachers. By addressing the diverse needs of learners, UDL 

frameworks can break down barriers to engagement, suggesting that their implementation in teacher education 

programs may lead to improved academic outcomes and better preparedness for future educators in diverse 

classroom settings.  
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BACKGROUND 

For decades, Nigeria's educational system has faced persistent challenges, including inadequate funding and 

resources, outdated teaching methods and curriculum, infrastructure and material shortages, limited practical 

training opportunities, and inequitable education access, ultimately compromising the system`s ability to 

prepare students for future success (Angwaomaodoko, 2023; Omede, 2016). These challenges are further 

compounded by over-reliance on traditional instructional methods, which has resulted in limited learning 

experiences (Abosede et al., 2022; Bakare, 2021; Bature, 2020; Faruk Umar, 2022; FME, 2014, 2022; Okoro 

& Hedima, 2022).  Studies have demonstrated that the traditional one-size-fits-all approach to education is no 

longer sufficient to meet the needs of diverse learners in higher education, where the student body comprises 

individuals with varying learning styles, abilities, and preferences (Seán Bracken, 2019). Thus, the need for 

innovative and effective teaching models that can address these challenges. 

In response to the above, several studies highlighted the need for a transformation of the Nigerian education 

system, advocating for dynamism, greater adaptability, and responsiveness to today's learner needs, as well as 

alignment with global best practices (Adesope & Odekunle, 2022; Akindutire & Ekundayo, 2012; Barnes et 

al., 2019b; Okoroma & Okoroma, 2006; Uwaifo Oyelere, 2010; Yusuf, 2022b).  With the increasing 

recognition of diversity among learners and the necessity for more engaging and innovative educational 

practices, the Universal Design for Learning (UDL) has emerged as a fundamental framework aimed at 

addressing the limitations of the traditional methods and promoting equitable learning opportunities for all 

students, regardless of their backgrounds or abilities (Meyer, Rose, & Gordon, 2014). UDL is grounded in 

three core principle of providing multiple means of engagement, representation, and action/expression. By 

embracing these principles, educators could transform their teaching approach, capable of mitigating barriers 
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associated with conventional methods, thereby accommodating individual differences, stimulating 

engagement, and improved learning outcomes (Evmenova1 et al., 2024; Basham, n.d.; Seán Bracken, 2019). 

Studies reveals growing recognition of the need for more responsive frameworks such as UDL to address 

instructional barriers in conventional classrooms and effectively provide more engaging, and flexible learning 

experiences (Ajuwon, 2008; Nganji & Nggada, 2013; Omede, 2016; United Nations, 2020). However, there is 

lack of studies specifically focusing on the application of UDL in Nigerian classrooms. Example, Sholanke et 

al. (2018) assessed the compliance of various teaching methods employed at Covenant University (CU) in Ota, 

Ogun State, Nigeria, through the lens of UDL principles, aiming to identify possible areas for improving 

methods of curriculum contents delivery. The study demonstrated that many educational institutions across the 

globe are adopting the UDL framework as a roadmap to provide equitable and more inclusive and engaging 

learning opportunities for every student, in line with the best practices but its adoption in Nigerian educational 

contexts remains negligible. This underscores the need for validating its effectiveness in improving learning 

outcomes in Nigerian contexts. Hence, this study addresses the following research question:  

(1) Is there a statistically significant difference in engagement levels between pre-service teachers exposed to 

the UDL-based intervention compared to those taught using the traditional lecture-based methods?  

By investigating this question, this study endeavors to provide empirical evidence on the efficacy of 

integrating UDL in promoting engagement among diverse learners.  

LITERATURE REVIEW 

Universal Design for Learning (UDL) 

The acronym UDL, standing for Universal Design for Learning, originated from the broader concept of 

Universal Design (UD), which originated in architecture and product design to create environments and 

products accessible to as many people as possible, regardless of their abilities. The Universal Design (UD) 

concept was proposed to develop accessible, navigable, flexible, findable, comfortable, valuable, and 

satisfying facilities for all users, including those with disabilities (Takacs et al., 2021). The concept was later 

applied to education, leading to the development of Universal Design for Learning (UDL) (Rose, 2001a).  

In the 1990s, educators at the Center for Applied Special Technology (CAST) began to address the limitations 

of conventional educational approaches that often-excluded students with diverse learning styles, abilities, and 

backgrounds (Rao et al., 2022; Rao & Meo, 2016; Rose, 2001a). They recognized the need for a framework 

that would provide equal learning opportunities to all students, irrespective of abilities. This led to the 

formulation of UDL. As such, UDL can be easily defined as a proactive learning design framework for 

developing and delivering flexible and engaging educational experiences for diverse learners, both online and 

face-to-face. 

UDL aims to reduce barriers to learning and promote engagement and achievement for all students, including 

those with disabilities and varying learning needs (Cast & Inc, 2023). Recent studies (Burgstahler, 2020; 

Almumen, 2020; Conor et al., 2020; Herrera Nieves et al., 2019; Takacs et al., 2021) have indicated that UDL 

accommodates variability and provides educators a comprehensive framework for designing accessible, 

inclusive, and engaging educational curricula for all students.  

Learning barriers are factors that obstruct the learning process, leading to students' difficulties in 

comprehending lessons or acquiring skills. These obstacles can encompass substandard teaching quality, 

ineffective language use and communication, inadequate engagement in hands-on and interactive learning, 

along with deficient or non-existent learning infrastructure. Potential barriers to learning may be hidden in the 

choice of objectives, materials, assessment methods, teaching approaches, and curriculum design and delivery 

(Rao, 2021; Rao & Meo, 2016; Rose, 2001b).  

Although, the UDL Guidelines “are a living, dynamic tool that is continuously developed based on new 

research and feedback from practitioners” CAST (2018), the existing UDL framework 2.0 is built upon three 
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core principles of offering multiple ways to engage learners, keeping them motivated and interested, presenting 

information in various formats to cater to different learning styles, and allowing learners to express their 

knowledge in multiple ways (CAST, 2018; Basham et al., 2020). The idea behind UDL is to eliminate barriers 

to learning, ensuring that every student has an equal opportunity to succeed (Boothe et al., 2018).  

What sets UDL apart from traditional educational models is its emphasis on inclusivity and flexibility 

(Lyakurwa, 2018). Traditional methods often adopt a one-size-fits-all approach, which may not cater to 

students' varying needs and learning preferences (Rao, 2021; Rao & Meo, 2016; Rose, 2001b). UDL, on the 

other hand, is built on three core principles of offering multiple ways to engage learners, keeping them 

motivated and interested, presenting information in various formats to cater to different learning styles, and 

allowing learners to express their knowledge in multiple ways (CAST, 2018; Basham et al., 2020). 

Learner Engagement  

Engagement refers to the level of interest, motivation, and commitment that students exhibit in the learning 

process (Delfino, 2019; John & Mkulu, 2022; Li & Li, 2022). It is a critical factor in determining academic 

success. Studies by Hamish Coates (2006), Maroco et al. (2016), and Redmond et al. (2018a) highlights the 

significance of student engagement in achieving academic success. Specifically, engagement is conceptualized 

as the quality of effort invested in pedagogically meaningful activities that directly facilitate the attainment of 

purposeful and desired learning outcomes (Azizollah et al., 2016). This definition underscores the importance 

of active participation and motivation in the learning process.  

In the context of UDL, engagement is not just about participation; it is about providing students with the tools 

they need to remain motivated in learning tasks (Smith, 2023), whether in face-to-face, online or blended 

conditions (Y. Zhang et al., 2022).  The UDL framework emphasizes creating opportunities for active learning 

and fostering a sense of belonging among students (Rogers & Gronseth, n.d.). By engaging students 

effectively, UDL-based intervention could pave the way for expertise in learning (L. Zhang et al., 2022).  

Studies have identified critical factors that significantly impact learner engagement, encompassing the 

relevance and alignment of instructional materials with learning objectives, pedagogical flexibility and 

adaptability, a supportive and inclusive learning environment, effective and user-friendly technology, and 

timely teacher support, feedback, and interaction, all of which collectively foster a engaging and effective 

learning experience (Barghaus et al., 2023a; Deng et al., 2020; Pramadita et al., 2022; Başal & Eryılmaz, 2021; 

Z. et al., 2022). Offering varied engagement options arouses attention, enhances active participation, and 

deeper subject matter comprehension (Sukor et al., 2021). By integrating these considerations and tailored 

strategies, educators can cultivate a dynamic learning environment that fosters motivated participation, 

stimulates interest, and optimizes academic achievement (King-Sears et al., 2023b).  

Empirical studies reported that implementation of UDL-based strategies across disciplines and educational 

contexts is positively correlated with increased learner engagement and improved academic achievement (Cao, 

2023; Garrad & Nolan, 2023; Ghazal et al., 2018; Penha et al., 2021; Zeqiri et al., 2021). Moreover, Redstone 

(2023) found that UDL-based intervention increase student engagement and self-efficacy, with a significant 

difference (p < .001) and large effect size (Cohen's d = 0.868) between treatment (M = 39.30) and comparison 

(M = 29.06) groups. These studies provide strong evidence that adoption of UDL-based approaches have the 

potential to maximise engagement and improve learning outcomes.  

Research Design 

This study employed a quasi-experimental design with a pretest-posttest control group structure. This design is 

selected to compare the effectiveness of the UDL-based approach versus the traditional methods on pre-service 

teachers’ engagement.  

Study context and participants:  

The study was conducted at Adamu Augie College of Education, Argungu, North-West Nigeria. This site was 

selected due to its diversity in student population. The participants of this study are sample of 244 students, 
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selected using a stratified random sampling technique to ensure representation of both male and female 

participants. The participants were also randomly assigned to either the experimental group who were exposed 

to the UDL -based intervention and a control group, who follow the conventional lecture-based instruction.  

Engagement Scale  

The UDL-Based Engagement Scale (UDL-BES) was developed in  alignment with the UDL framework to 

assessed pre-service teachers `engagement across three domains: Engagement, Representation, and Action & 

Expression, through self-reported pretest and posttest evaluations. The scale demonstrated excellent validity 

and reliability, with expert evaluation yielding high content validity scores (Representation: 1.00, Engagement: 

0.91, Action and Expression: 0.81) and a pilot test (N = 30) confirming reliability (Cronbach's alpha: 0.844-

0.899, overall alpha: 0.850). Furthermore, Principal Component Analysis (PCA) with 206 pre-service teachers 

validated the scale's psychometric properties, identifying nine principal components that explained 81.24% of 

variance, with strong internal consistency (α = 0.850 

Intervention  

The experimental group were exposed to the UDL-based intervention, featuring interactive activities, 

multimedia presentation, and quizzes, whereas the control group received traditional classroom lecture-based 

instruction over six weeks. Both groups received the same content through distinct methods. Following the 

intervention, participants in both groups were tested using the UDL-BES to determine their levels of 

engagement. 

Ethical Considerations 

Approval for the study was obtained from the college prior the intervention. Informed consent was also 

secured from all participants, who were also assured of the confidentiality and anonymity of their responses. 

Participants were informed that their involvement is voluntary and that they can withdraw at any time without 

consequence. 

RESULTS 

To find out whether a statistically significant difference exist in engagement levels between pre-service 

teachers exposed to the UDL-based intervention and those taught using the traditional format, an independent-

samples t-test was conducted (Table 1). The results indicated a statistically significant difference with t (242) = 

8.314, p = 0.000 were students in the UDL-based intervention group performed better (M=70.48, SD =9,59) 

than those who followed non-UDL intervention (M = 56.17, SD = 9.49). This implies that UDL-based module 

appears to have the greatest impact on pre-service teachers’ engagement than conventional teaching approach. 

Groups N Mean Sd t Df p-value 

UDL-based Intervention  122 70.48 9.59 8.314 242 .000 

Traditional methods 122 56.17 9.49    

The eta squared, however, showed that the magnitude of the difference observed was small (2 = 0.2) this 

indicated large effect size.  

DISCUSSION 

The results of the independent-samples t-test provide compelling evidence regarding the effectiveness of the 

UDL-based interventions in enhancing engagement levels among pre-service teachers. The statistically 

significant difference between learners exposed to the UDL-based intervention and those taught using 

traditional methods. The statistical results t (242) = 8.314 and p = 0.000, indicate a highly significant 

difference in engagement levels, suggesting that the observed effect is unlikely to be due to random chance. 
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The mean engagement score for the UDL group (M = 70.48, SD = 9.59) significantly outperformed that of the 

traditional group (M = 56.17, SD = 9.49). This substantial difference not only confirms the hypothesis that 

UDL interventions foster higher engagement but also aligned with studies such as  (Cao, 2023; Garrad & 

Nolan, 2023; Ghazal et al., 2018; Penha et al., 2021; Zeqiri et al., 2021)which provided strong evidence that 

adoption of UDL-based approaches has the potential to maximise engagement in educational practice.  

The findings imply that UDL-based intervention may create a more engaging learning experiences that caters 

to diverse learner needs. By emphasizing flexibility in teaching methods, materials, and assessments, UDL can 

enhance motivation and participation among pre-service teachers. This is particularly relevant in teacher 

education, where future educators must be equipped with strategies to engage all students effectively. 

Since engagement is linked to better learning outcomes, the paper advocate for a shift in pedagogical 

approaches by educators. Policymakers and educators should consider integrating UDL principles into 

curriculum design and implementation to address the diverse needs of learners and improve overall educational 

quality in Nigeria. Incorporating UDL principles could prepare future educators to implement similar strategies 

in their classrooms.   

Limitations and Future Research 

While these findings are promising, it is essential to acknowledge potential limitations. The study's design does 

not account for long-term effects of UDL interventions on engagement or how these changes might translate 

into actual teaching practices post-training. Future research could explore: 

1. Longitudinal Studies: Assessing whether the engagement benefits persist over time and impact teaching 

efficacy. 

2. Qualitative Insights: Gathering qualitative data through interviews or focus groups could provide 

deeper insights into how pre-service teachers perceive their engagement and learning experiences under 

different instructional models. 

3. Diverse Contexts: Examining the effectiveness of UDL interventions across various educational 

settings and disciplines would help generalize findings. 

CONCLUSION 

In conclusion, this study underscores the significant impact of UDL-based interventions on pre-service 

teachers' engagement levels compared to traditional teaching approaches. The strong statistical evidence 

supports a broader implementation of UDL principles in teacher education programs, ultimately fostering a 

more engaging, and effective learning environment for future educators. Further exploration into integration of 

UDL in blended learning context will enhance our understanding of how best to prepare teachers in an 

increasingly complex educational landscape and diverse classrooms. 
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