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Abstract 
Learning retention, the ability to retain and recall information over time, is fundamental to academic success, 
particularly in higher education. This study examines the impact of the Assessment for Learning (AfL) framework 
on learning retention among undergraduate students, focusing on formative assessment’s role in fostering long-
term knowledge retention. AfL goes beyond this by incorporating elements such as self-assessment, goal setting, 
and peer-assessment, all of which can evoke richer feedback loops and more extensive reflective practice, thereby 
promoting active interaction with content. Quantitative findings, in line with Black and Wiliam's (2009) and 
Carless's (2015) theories on the benefits of in-class formative assessment, specifically Assessment for Learning 
(AfL) activities, showed a 27.2% increase in retention rates among students participating in these activities 
compared to a control group. Qualitative insights from interviews reveal that AfL practices foster self-regulation 
and collaborative learning, with students noting enhanced responsibility, motivation, and peer connections. The 
AfL framework supports students’ transition from surface learning to deep engagement with material, leading to 
improved academic performance. This research highlights AfL’s potential for enhancing learning retention in 
higher education and recommends embedding formative feedback, self-assessment, and collaborative learning 
tools into curricula. The study offers a foundation for future research on AfL’s application across diverse 
disciplines, aiming to promote sustained learning outcomes and equip students with durable, transferable skills 
essential for lifelong learning. 
 
Keywords: Learning retention, Assessment for Learning (AfL), Formative assessment, Self-regulation, Higher 
education pedagogy 

 
Introduction 
Learning retention, or the process of retaining information over a prolonged period of time and being able to use 
it effectively, plays an important role in determining educational outcomes. This can result in optimal levels of 
retention, enabling students to not only retain information for exams and pass them, but also to apply that 
knowledge in a variety of real-world situations (Woolfolk, 2019). The notion of learning retention is especially 
critical in colleges and universities, as students need to assimilate extensive knowledge and skills to be able to use 
them in varied and complex ways. Learning retention fosters lifelong learning and transferable skills, which are 
crucial in a constantly changing world (Karpicke, 2012). Understanding the factors that contribute to long-term 
retention can assist teachers in creating optimal learning conditions that meet this crucial cognitive goal 
(Ebbinghaus 1885, Pashler et al.). 
Research has shown that we can effectively retain complex content by creating a supportive learning environment 
that integrates invigorating and challenging content. These strategies include problem-based learning, utilizing 
various instructional media, and implementing gamified learning experiences to foster an environment that 
increases student engagement in classroom activities, with the goal of promoting long-term memory retention 
(Szpunar et al., 2013; Kang, 2016). Continuous reviewing and retrieving knowledge is crucial for learning 
retention, as studies have demonstrated its positive impact on retention (Roediger & Karpicke, 2006). 
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In this context, Assessment for Learning (AfL) emerges as a crucial knowledge practice that aids in longitudinal 
learning. This also emphasizes the formative role of assessments through feedback, self-assessment, and 
improvement (Black & Wiliam, 1998), which serves as a cornerstone of AfL and organizes student learning. 
Unlike traditional evaluation structures that focus on summative results, AfL integrates evaluations into the 
learning process, enabling college students to understand their goals, their progress, and areas for improvement 
(Stiggins, 2005). Using this framework aids students to show greater understanding of what they are studying 
when they have more embedded engagement with the content and think about their learning process (Hattie & 
Timperley, 2007; Mahapoonyanont, 2019; 2020a; 2020b; Mahapoonyanont et al., 2017; 2020). 
According to research, the AfL approach aids in learning retention by providing students with opportunities to 
practice and reinforce their learning in relevant contexts (Carless, 2015). Feedback incidences, coupled with 
periodic formative assessments, can help students identify where they are in terms of progress, learn the skills of 
self-regulation, and engage in a cyclical process of learning and testing their knowledge (Nicol & Macfarlane-
Dick 2006; Panadero et al. It is known from the work of Roediger and Karpicke (2006) that continual testing and 
review practices greatly improve length of retention, which also correlates with research stressing the need for 
feedback in AfL (Butler & Roediger, 2007). Also, it promotes collaborative and reflective ways of learning, which 
are associated with higher engagement and greater retention over the long term (Boud & Falchikov, 2006; Nicol 
& Macfarlane-Dick, 2006). 
Research has demonstrated the effectiveness of Active Learning (AfL) in primary and secondary education. 
However, its application to learning retention among undergraduate students remains unexplored, indicating a gap 
in the context of the higher education sector (Brown & Race, 2013). Despite the call for more evidence-based 
pedagogic techniques that promote deep learning, there has been a lack of investigation into the effectiveness of 
AfL in sustaining learning among undergraduate students. This research aims to investigate the role of structured 
formative assessments, timely feedback, and an active learning classroom in the long-term retention of knowledge 
in higher education. 
This study not only presents empirical examples of ACTs in higher education but also draws theoretical insights 
from existing pedagogical theories. It frames the research within the framework of Assessment for Learning (AfL) 
and explores its potential to enhance learning retention. This study aims to advance the understanding of how AfL 
influences retention of learning and provide actionable insight into such practices so that educators and 
policymakers can create conditions for success not just in assessments but beyond, with long-lasting consequences 
on student performance throughout their lives. 
Research Objectives 
The objective of this study is to examine how the Assessment for Learning (AfL) framework influences learning 
retention among undergraduate students, focusing on the impact of formative assessments on long-term 
knowledge retention. While most existing research on AfL has focused on primary and secondary education, this 
study addresses a gap by exploring AfL's effectiveness in higher education. It aims to contribute empirical 
evidence supporting AfL's role in enhancing learning retention and could inform instructional strategies that 
integrate AfL practices in university curricula.  
 
Background of Study 
According to Anderman & Anderman (2009), an important issue in educational research and practice is learning 
retention, which is defined as the extent to which the knowledge and skills taught through instruction remain with 
learners over time. Retention is a key factor in education because it determines how much students remember, 
use, and expand on what they learned earlier. The differences in retention rates among the students, however, have 
led to explorations of what might account for differing retention, particularly regarding pedagogical methods 
(Mayer, 2024). Evidence suggests that pedagogy, the teaching approach, incorporates factors that both increase 
and decrease retention (Hattie, 2009). Conventional methods, which typically emphasize high teacher-
centeredness and substance retention due to rote memorization rather than schoolroom substance production 
(Biggs & Tang, 2011), are known to not support long-term retention as efficiently as student-centered 
conservation, which encourages engaged engagement with active learning and self-assessment. 
Some of the recent literature points to Assessment for Learning (AfL) as a novel pedagogy that improves learning 
retention in students by drawing on the work of Black & Wiliam (2009). The goal of AfL is to assess learning 
throughout the process, not just at the end. Active student-engagement strategies such as formative assessment, 
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feedback, and self-assessment guide students through their learning (Sadler, 1989). AfL strategies promote 
metacognitive skills awareness as efforts are made to get students to reflect on how they are progressing, and such 
skills have been positively associated with an increase in retention (Brown et al., 2014). Black and Wiliam's (2009) 
work highlights the significant impact of AfL on learning outcomes, demonstrating the framework's ability to 
boost motivation and enhance comprehension of the subject matter. (Mahapoonyanont, 2019; 2020a; 2020b; 
Mahapoonyanont et al., 2017; 2020). 
Additionally, the AfL scheme's continuous and active feedback system has been linked to increased student 
motivation and independence, which can contribute to long-term retention (Nicol & Macfarlane-Dick, 2006). 
Quick feedback mechanisms assist students in identifying their areas of weakness, identifying areas for focus, and 
modifying their learning strategy, as repetition enhances retention (Shute, 2008). Case studies offered by Clark 
(2012) and Andrade and Brookhart (2020) have given empirical evidence on knowledge retention in various 
contexts through formative assessments. These results highlight that students with an AfL-centered learning 
environment are more engaged and initiating, both of which are important to retention (Andrade & Brookhart, 
2020). 
Despite these insights, there is still a gap in the literature regarding the specific application of the AfL framework 
among undergraduate students, particularly in terms of its impact on learning retention. While prior studies have 
explored AfL's effectiveness in primary and secondary education, relatively few have focused on its applicability 
in higher education contexts (Brookhart, 2011). Furthermore, the influence of pedagogical frameworks like AfL 
on retention within undergraduate settings, where self-regulation and independent learning are particularly 
emphasized, warrants further investigation. Therefore, this study aims to address this gap by examining how 
pedagogy, as conceptualized through the AfL framework, influences learning retention among undergraduate 
students. By doing so, this research contributes to the growing body of knowledge on effective teaching practices 
and offers insights into strategies that educators can employ to optimize learning retention in higher education. 
 
Literature Review 
1. Learning Retention in Higher Education 
A major goal of higher education is learning retention, the ability to remember and access knowledge over time, 
which in turn affects academic performance, professional preparation, and lifelong learning outcomes (Brown, 
2014). In subjects that require building on basic knowledge, such as engineering, medicine, and education, 
retention becomes especially critical as students need to master advanced skills based on fundamental concepts. 
A wealthy research has demonstrated that lecture approaches are ineffective at fostering retention because they 
rely on passive listening rather than active engagement with material (Prince, 2004). As a result, there is an 
increasing focus on other teaching methods in this direction, like active learning, retrieval practice, spaced 
repetition, and technology-enhanced learning to promote deeper cognitive processing and retention outcomes. 
Active learning is a student-centered instructional approach that involves students in the learning process through 
discussion, problem-solving exercises, and collaborative activities. These practices have received substantial 
endorsement for their effectiveness in supporting retention. Research by Freeman et al. Studies have demonstrated 
that active learning techniques enhance retention by encouraging students to utilize concepts instead of rote 
memorization (Sun, 2014). This method also aligns with specific cognitive science theories that indicate students 
retain information better when they actively do things to materialize, apply deeper processing to the content, or 
connect newly learned knowledge with previously acquired experiences. Through think-pair-share, case studies, 
and interactive discussions, students create knowledge instead of consuming it, reinforcing understanding and 
committing the material to long-term recall. 
Retrieval practice, another well-known method for enhancing retention, involves repeatedly recalling information 
and strengthening the neural pathways linked to memory. As Brown et al. explain in their book Make It Stick At 
this point, a reference to the benefits of retrieval practice is in order: note that they argue, among other things 
(2014), that effortful retrieval is necessary for durable learning. Retrieval practice aids students in retrieving 
memories from memory, by passing the cues they might encounter when studying passively with flashcards or 
notes, thereby promoting long-term retention. These studies offered further support for retrieval practice, with 
Roediger and Butler (2011) agreeing in their assertion that the testing effect occurs when students are tested on 
course material following earlier recall exercises and perform better than students who were not given these 
opportunities to call upon retained information as an active task even though both groups had previously studied 
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a similar content area. Methods like low-stakes quizzes, flashcards, and practice tests provide students with 
support for retrieval practice to facilitate information retention across learning phases. 
Spaced repetition is another strategy that has proven useful for retention in higher education contexts. Based on 
the idea that reviewing information over time helps you remember it better than "cramming." Spaced repetition is 
one knowledge retention method that allows multiple opportunities to hash the info out and also relieves cognitive 
overload from intensive study sessions (Cepeda et al., 2006). Teachers frequently implement spaced repetition in 
cumulative exams, in course work that revisits earlier material, and in digital flashcard systems that employ 
algorithms to determine the optimal time for reviewing a given card. This approach reinforces the belief that 
retention of learning is not based solely on how much you study but also when reinforcing the benefits of spaced 
studying long-term and how consistent spaced review aids memory. 
Technology advancements have further enhanced learning retention through the use of adaptive learning 
platforms, virtual simulations, and interactive content delivery. Adaptive learning platforms like Quizlet, etc, 
review for individual students based on whether they have mastered specific content, optimizing spaced repetition 
to improve memory retention. These platforms can adaptively assess a student's performance, identify areas of 
weakness, and initiate a review of those areas, guaranteeing that the student revisits challenging concepts 
periodically to assess their understanding. A study by Pashler et al. Adaptive technology decreases overlearning, 
or the retention of material that doesn't require practice, allowing students to focus their cognitive effort on areas 
that require reinforcement (2007). Moreover, these virtual simulations provide the students with hands-on 
experience alongside real-world context, which increases retention effectively by connecting theory to practice 
(Kalyuga, 2009). 
Students should learn to actively monitor their learning, evaluate it, and regulate it using metacognitive strategies 
and questions (recall problem-solving processes); all this greatly contributes to retention. When empowering 
students to self-evaluate through reflective journaling or other metacognitive techniques allows them to critically 
analyze their own thinking, thereby enhancing their performance. g to Zimmerman (2002), metacognition plays 
an important role in memory, as it allows the learner to assess what they do better and worse, sets a learning goal, 
and readjusts the study strategy. Evidence suggests that self-regulated learning can improve retention by 
encouraging students to be more proactive with content while synthesizing understanding in individual ways 
(Pintrich, 2002), increasing opportunities for knowledge consolidation through metacognitive interventions. 
Generally, the literature suggests that combining activities that encourage active engagement and retrieval with 
spaced repetition enhances learning retention, all while fostering self-regulation. This is starkly different from the 
model of memorization and cramming that has historically dominated education, highlighting a need for a fuller 
ecosystem that rewards memory through repeated engagement with material. With higher education learning into 
these alternative pathways, institutions can better prepare students for sustained academic and professional 
success. 
2. The Role of Pedagogy in Learning Retention 
While pedagogy, which is the art and science of teaching, is a crucial component of effective learning experiences 
that enhance retention, it appears to be lacking in eLearning environments. Different learning theories have led to 
the development of processes and methods aimed at engaging students in learning that are believed to promote 
retention and transfer (Lavy & Shriki, 2020). How the instructor presents knowledge and skills to their students, 
as well as how they stimulate students to process, internalize, and use the material they have learned, heavily 
influences the transfer of what they have learned. 
Constructivism is one of the best pedagogies that can improve retention, as it says students create knowledge 
through experience and interaction with their environment. Constructivist pedagogies like problem-based learning 
(PBL) and project-based learning (PBL) engage students in real-world contexts where teachers direct learners to 
practice problem-solving and critical thinking. Engaging with new knowledge through links to previous 
experiences enhances retention (Prince & Felder, 2006). Project-based learning, for example, grounds learning in 
authentic, ill-structured problems that students need to collaboratively address (Land & Jonassen 2012), thus 
making the learning experience more significant and memorable. Research has proven that students do a better 
job of remembering what they learn over the long term when they practice in real applications rather than in 
passive formats like lectures. 
Active learning, based on cognitive psychology principles, is another effective pedagogical tool that promotes 
memory retention. Active learning strategies, such as peer discussion, group projects, and hands-on activities, 
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encourage students to continuously process and apply information, thereby aiding in the retention of knowledge. 
Freeman et al. Multiple studies show much higher retention and understanding of material among students taking 
courses with active learning components than among those in lecture classes (Prior retrieval is important for long-
term memory because it strengthens connections between things learned and the neural pathways that connect 
them (Brown, Roediger, & McDaniel, 2014).  
Social constructivist pedagogies also enhance learning retention through collaborative and socially interactive 
learning. Vygotsky's (1978) Zone of Proximal Development (ZPD) serves as the foundation for these approaches, 
suggesting that student learning primarily occurs through interaction with peers or instructors within their ZPD. 
When students work together to process knowledge, they engage in conversation and exploration that help them 
internalize concepts (Slavin 2014). In a cooperative learning environment, for instance, when students are 
explaining concepts to one another and washing away the misconceptions together (Johnson & Johnson, 2009), it 
reinforces understanding and retention. 
Scaffolded learning, where instructors provide support structures gradually removed as students gain competence, 
is another effective strategy for supporting retention within pedagogy. Scaffolding enables students to tackle 
increasingly complex tasks by initially providing guidance, which helps them develop confidence and autonomy. 
Scaffolding supports students in developing knowledge incrementally, one step upon the next upon the last, 
allowing for consolidation of learning and making it easier to use new information (Reiser & Tabak, 2014). This 
implies that students have acquired the ability to handle increasingly complex material gradually, which likely 
contributes to its retention.  
Moreover, reflective pedagogy fosters introspection among students about their learning processes, a practice that 
enhances retention. According to Dewey's (1933) emphasis on reflective thought, students who regularly reflect 
on their learning experiences develop metacognitive awareness, which enables them to identify effective study 
strategies and make necessary adjustments. For instance, writing down reflections or discussing learning strategies 
with peers enables students to engage in a deeper cognitive manner, reflecting on their preferred learning style 
and contextualizing their knowledge (Mezirow, 1991). Specifically, reflective pedagogy's metacognitive 
strategies enable self-regulated learning, which involves monitoring and adjusting one's own learning process, 
thereby improving retention.  
Finally, technology-enhanced pedagogies have emerged as influential tools for promoting retention, particularly 
through adaptive learning technologies that tailor instruction to each student’s progress and needs. Digital 
platforms that incorporate retrieval practice, spaced repetition, and immediate feedback can provide personalized 
learning experiences that support retention by adapting to students’ learning curves. Mayer (2024) has established 
a direct correlation between multimedia and interactive tools and cognitive theories of learning. This is because 
multimedia tools offer both visual and auditory stimuli, which serve to confirm learned concepts in students' 
minds. This, in turn, can facilitate long-term memory, where cognition plays a crucial role. Adaptive quizzes in 
online learning environments offer opportunities for students to reflect on the material, pinpointing areas they 
struggled with and revisiting them (Roediger & Butler, 2011).  
In summary, the insights above regarding pedagogy eventually lead to an active, meaningful, and reflective 
learning environment for students. These methods encourage students to construct their own knowledge, socialize, 
engage in fading instruction, reflect, and use technology, all of which contribute to improved retention. Educators 
must help their pedagogy take into consideration these principles in order to facilitate learning environments that 
not only enable students to know-in-the-moment but also allow them to maintain the newfound knowledge and 
transfer it into future situations, enhancing a more stable trajectory of learning. 
3. Assessment for Learning (AfL) and Its Influence on Retention 
Assessment for Learning Assessment for learning (AfL) is a different kind of assessment strategy that shifts the 
perception of assessments from being only a summative measurement to an ongoing formative experience 
integrated into the learning process. Black and Wiliam (1998) first proposed AfL, which focuses on utilizing 
assessments to enhance learning by designing activities that offer students feedback, enabling them to enhance 
their performance by reflecting on their own understanding. Extensive research has shown that AfL's fundamental 
components formative feedback, self-assessment, peer assessment, and goal-setting positively impact learning 
outcomes, including retention (Nicol & Macfarlane-Dick, 2006). Cognitive and motivational theories, particularly 
those that emphasize self-regulation, engagement, and metacognition, serve as the foundation for the mechanisms 
by which AfL influences retention.  



 
Matee Disawat, Natcha Mahapoonyanont 

Library Progress International| Vol.45 No.1 |January - June 2025                                                      142 

One critical aspect of AfL’s influence on retention is its emphasis on formative feedback, which enables students 
to engage in continuous improvement cycles. Black and Wiliam (2018) argue that formative feedback, when given 
promptly and constructively, helps students identify gaps in their knowledge and encourages iterative learning. 
And this process doesn’t just aid their immediate understanding; it will help keep the material in their memory 
long-term by encouraging students to return to the information and review and reinforce what they learned. 
Research indicates that students organize information meaningfully through feedback-focused assessment, 
making it easier to recall later (Hattie & Timperley, 2007). More specifically, research has shown that task-related 
feedback, process strategies, and self-regulation are particularly useful in supporting retention, as they positively 
correlate with students engaging in deeper cognitive processing of what they learn (Hattie & Timperley, 2007).  
Similarly, self- and peer-assessment are other structural elements of AfL that facilitate engagement in learning 
and thus help retention (Sambell et al. 2017). Self and peer assessments foster a metacognitive awareness through 
which students develop an understanding of the subject matter and learn to reflect upon their learning practices 
(Sadler, 1989). According to Nicol and Macfarlane-Dick (2006), students who engage in self-assessment learn to 
internalize the goals of their learning, assess progress toward those goals, and apply strategies conducive to 
retention. Behavioral engagement according to Carless (2015), behavioral engagement, which involves students 
taking the initiative in assessment, fosters learner autonomy and improves retention by creating stronger semantic 
pathways from the content. earning reinforces retention: when students critique each other's work, their reflection 
deepens cognitive processing, which supports long-term memory (Topping et al., 2009).  
The advantages of AfL, such as its effect on student motivation and engagement, also aid retention. Past studies 
illustrate that AfL has motivational effects, which results in greater retention since students invest more 
themselves in the learning process. Carless (2015) asserts that AfL fosters a growth mindset, redefining 
assessment as a learning process rather than an evaluative one, thereby acknowledging mastery in the subject 
matter and the skillful application of learned knowledge. AfL fosters a focus on improvement as opposed to 
performance, which in turn decreases students’ anxieties surrounding grades and promotes a mastery goal that has 
been found to have higher levels of retention associated with it. Furthermore, AfL's emphasis on continuous 
feedback and setting small targets encourages students to stay engaged in their learning over extended periods, a 
crucial aspect of retention that cognitive decay from spaced learning impedes (Black & Wiliam, 1998).  
Empirical evidence also demonstrates this effectiveness in terms of retention. Andrade and Cizek's (2010) research 
revealed that AfL practices, particularly those that incorporate self-assessment and formative feedback, which 
allow students to reflect on their learning over time, aid in knowledge retention more effectively than traditional 
summative assessment. This research underscores the idea that assessment can be a powerful tool for enhancing 
retention when it actively involves students in the learning process. Likewise, Panadero and Jonsson (2013) found 
that AfL practices involving regular formative feedback and self-assessment not only improved students’ 
immediate test performance but also their retention over a period of months. This provides evidence that indicates 
AfL promotes deeper processing of information and continued effort in learning (Duncan, 2007).  
Even with technology-enhanced learning, where adaptive virtual formative assessment tools may offer 
instantaneous feedback and tailor the learning experience to best suit particular student requirements, research 
also shows that AfL is influential on retention. AfL principles are some digital platforms, such as e-portfolios and 
adaptive quizzes, incorporate AfL principles, encouraging students to continuously reflect, self-assess, and engage 
with the content, thereby reinforcing their retention (Lee & Hannafin, 2016).  controlled experience for students 
to record their learning process, get instant feedback, and identify targets, all of which combine to retain students 
by providing individualized learning that accommodates each learner’s own speed (Barrett, 2007). This fits with 
new research on adaptive learning technologies that show that environments with repeated exposure to feedback 
help people remember things for longer by making it easier to make connections between new and old information 
(Shute, 2008).  
In essence, AfL works wonders to aid the students in retaining what they have learned, as it prompts them to 
critically participate in their learning experience via feedback, self-assessment, and reflection. By transforming 
assessment into a formative practice, AfL not only supports immediate learning outcomes but also creates a 
foundation for long-term retention. There is a lot of research that shows that AfL's formative practices work best 
when used in reflective and interesting learning environments. They help students remember things better by 
keeping them interested in learning and motivated. This study builds upon these insights by investigating the 
specific ways in which AfL practices influence retention among undergraduate students, contributing to a more 
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nuanced understanding of how assessment can support enduring knowledge retention in higher education. 
4. Integrating AfL with Pedagogical Strategies for Enhanced Retention 
Research has demonstrated that combining Assessment for Learning (AfL) with student-centered pedagogical 
approaches leads to significant improvements in learning retention among undergraduate students. AfL practices 
encourage formative assessment by providing constant feedback, enabling students to assess themselves and 
cultivate reflective practices that help deepen understanding while reinforcing memory (Black & Wiliam, 1998). 
Boud (2010) and Jonassen and Land (2012) point out that the combination of AfL with active learning 
methodologies such as PjBL, PBL, or IBL leads to studies based on real-life situations where students can integrate 
knowledge regularly to keep it alive over time and reinforce retention. (Mahapoonyanont, 2019; 2020a; 2020b;  
Mahapoonyanont et al., 2017; 2020). 
López-Pastor et al. discuss three examples of PjBL, problem-based learning (PBL), and other models, 
demonstrating how most constructivist approaches align well with the principles of AfL. When integrated into 
PjBL and PBL environments, AfL allows students to receive continuous feedback on their knowledge and 
performance, which facilitates an iterative process of both improvement as well as meaningful learning (Prince & 
Felder, 2006). According to Sadler (1989), providing formative feedback at a specific stage of a project, as 
opposed to after its completion, enables students to effectively apply their problem-solving skills and comprehend 
the retention of complex concepts. 
Lavy and Shriki's (2020) research also shows how students can learn from their mistakes by combining AfL with 
project-based learning (PBL) activities. This helps students change how they do things to fix problems and gain 
deeper understanding of the material. Not only does this combination lead to better retention as it creates a deeper 
bond with the material, but it also helps in building transferable skills that will be useful in real-life scenarios, 
such as adaptability, critical thinking, and teamwork. In addition, Prince and Felder (2006) note that students 
remember the content they learn more because a practical exercise engages them in its construction. 
5. AfL in Inquiry-Based Learning (IBL) and Reflective Practice 
Inquiry-Based Learning (IBL) promotes exploration, inquiry, and investigations by the students themselves; 
therefore, IBL provides a suitable pedagogy for embedding AfL practices. When students engage in timely self-
reflection (thought) on the learning process and ongoing assessment of their knowledge, AfL will transfer into the 
IBL situation. As Nicol and Macfarlane-Dick (2006) assert that students who receive formative assessments 
engage in reflective thinking about the feedback, thereby promoting retention through internalization and changes 
in their learning strategies.  employs AfL practices such as self-assessment and peer feedback, which can also 
boost metacognitive awareness and accountability by encouraging ownership of learning (Hattie & Timperley, 
2007). 
Research indicates that when combined with AfL, self-evaluation and journaling, regardless of format, can serve 
as an effective retention strategy. Nicol and Macfarlane-Dick (2006) assert that students who engage in these 
practices, actively comprehend feedback and identify areas for improvement, are more likely to retain more of 
their studied material. Guiding students to be reflective about their learning with ongoing formative feedback 
helps them acquire the knowledge gained so that it becomes progressively easier and stronger over time. 
6. Technological Integration of AfL in Digital and Blended Learning Environments 
The digital transformation of education has supplemented AfL and active learning pedagogies. Additionally, the 
emergence of electronic learning environments allows teachers instantaneous adaptive feedback for students and 
more personalized and effective opportunities to internalize (Gikandi, Morrow, & Davis, 2011). By using digital 
tools like e-portfolios and learning management systems to document their progress, reflect on their learning, and 
get feedback from teachers at every stage of this process, it helps strengthen students’ retention for deeper 
knowledge and understanding (Barrett 2007). 
For example, e-portfolios can be a particularly effective vehicle for implementing AfL in blended learning 
environments since they facilitate the collection of evidence, setting of goals, and reflection on achievements. 
Braid (2018) holds, "E-portfolios not only increase retention of students; moreover, they contribute to a culture 
of self-regulated learning wherein students routinely engage in formative assessment and use feedback to adjust 
their future performance." Finally, tools that give formative assessments customized to the needs of each student, 
or what I term adaptive learning technologies, hint at the potential of aiding retention. Adapted from Lee and 
Hannafin (2016), adaptive AfL tools adjust the complexity of questions or tasks based on students' responses, 
providing feedback that targets specific misconceptions and reinforces knowledge. 
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7. Benefits of AfL-Driven Pedagogical Integration for Long-Term Retention 
The combination of AfL with constructivist and active learning strategies provides several advantages for long-
term memory retention. AfL encourages students to take ownership of their own progress and so promotes intrinsic 
motivation and a higher degree of accountability for achievement. Furthermore, these pedagogies' inherent 
formative feedback fosters a learning culture that encourages students to view learning as a developmental 
process, thereby positively impacting their cognitive and metacognitive abilities (Carless, 2015). While we do 
know that repeated practice with reflection solidifies learning (and with the opportunity for learners to use 
feedback), AfL is particularly successful in promoting retention (Black & Wiliam 2018).  
This therefore warps AfL and active pedagogies into a climate in which we can reflect on and then reflect during 
our learning. By aligning formative assessment practices with constructivist pedagogical approaches, we can 
ensure that students not only learn facts but also apply and transfer their acquired knowledge to various situations. 
The study seeks to build on these findings in a bid to understand how AfL-driven pedagogies foster increased 
retention amongst undergraduate students and what might be the underlying mechanisms of such effectiveness of 
strategies used in higher education.  
The literature demonstrates that implementing the Assessment for Learning framework alongside constructivist 
and active learning pedagogies significantly enhances knowledge retention among undergraduate students. This 
study will build upon existing research by examining AfL’s specific impacts on learning retention within 
undergraduate programs, thereby contributing to the development of effective pedagogical practices that support 
sustainable knowledge acquisition. (Mahapoonyanont, 2019; 2020a; 2020b;  Mahapoonyanont et al., 2017; 2020). 
 
Methodology 
Research Design 
This study utilized a mixed-methods approach to explore the influence of pedagogy through the Assessment for 
Learning (AfL) framework on learning retention among undergraduate students. The approach combined 
quantitative and qualitative data to provide a comprehensive view of both the measurable impact on retention rates 
and students' perceptions of AfL-based pedagogical practices (Creswell & Plano Clark, 2023; Mahapoonyanont, 
2019; 2020a; 2020b;  Mahapoonyanont et al., 2017; 2020).). 
 
Research Procedures 
The research process was conducted in five primary stages, as follows: 
Step 1: Development of research tools 
In Stage 1, the research team developed major instruments, such as a learning activity plan based on AfL and an 
achievement test designed to assess specific learning outcomes. The activity plan was based on AfL principles, 
focusing on formative assessments, constant feedback, and learning that is learner-centered (Black & Wiliam 
1998). The achievement test covered precise objectives, ensuring reliability by assessing all students on the same 
core concepts. 
Stage 2: Design AfL-based learning activities 
Stage two involved the implementation of the AFL-based learning activities in classroom contexts. They consisted 
of a range of formative assessment strategies, peer assessments, and self-assessment exercises meant to engage 
the students as active learners and promote self-regulation (Nicol & Macfarlane-Dick, 2006). We designed this 
12-week semester intervention to immerse students in the application of AfL principles in classroom teaching. 
Step 3: Assessing learning outcomes 
This stage assesses learning achievement: Third, we assessed the learning achievement of participating 
undergraduates after delivering the instruction. We conducted this assessment using the previously developed 
achievement test. We scrutinized the scores to provide a real-time evaluation of the AfL framework's influence 
on student learning outcomes, as previously reported in retention studies and pedagogy. 
Stage 4: Review of Knowledge Retention 
We used a delayed post-test two weeks after the initial achievement assessment to assess retention of learning 
outcomes. Such an interval permits assessment of learning retention, that is, the extent to which students still 
retain critical knowledge and skills taught during the AfL-driven lesson time. Specific semester-to-graduation 
retention research involves tracking a sample of students over an extended period of time after their initial course 
(Field 2018), which is quite literally the gold standard in best practices. 
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Stage 5: Reporting and dissemination of research findings 
The final phase was to compile, analyze, and write up the research findings. The AfL framework contributed to 
improved learning retention among undergraduates, as detailed in a report summarizing quantitative and 
qualitative outcomes. We disseminated the findings to key educational audiences to promote the wider adoption 
of AfL practices in undergraduate education. 
Participants 
The study involved two groups of 50 undergraduate students, recruited through purposive sampling to represent 
a range of academic disciplines within the university. Informed consent was obtained from all participants, and 
the research followed ethical guidelines as approved by the university's Institutional Review Board (IRB). 
 
Data Collection Instruments 
Quantitative Measures 
The primary quantitative measure was the achievement test, designed to assess learning outcomes immediately 
following the instructional period (Stage 3) and again two weeks later (Stage 4). The test was composed of 
multiple-choice and open-ended items to assess both conceptual understanding and application skills, consistent 
with prior assessments of learning retention (Rohlfing & Lipowsky, 2020). 
Qualitative Measures 
Semi-structured interviews and focus group discussions were conducted with a subset of 20 students to gather 
qualitative insights on their experiences with the AfL-based instructional approach. Interview questions were 
based on Kvale and Brinkmann's (2015) guidelines, focusing on students' reflections on the feedback, assessments, 
and learning support provided under the AfL framework. 
Data Analysis 
Quantitative Analysis 
The achievement test scores from Stages 3 and 4 were analyzed using paired-samples t-tests to assess any 
significant differences in knowledge retention. Additionally, a repeated-measures ANOVA was conducted to 
explore retention across demographic subgroups (Field, 2018). Effect sizes were calculated to provide insights 
into the practical significance of findings. 
Qualitative Analysis 
Qualitative data from interviews and focus groups were analyzed using thematic analysis following Braun and 
Clarke’s (2006) framework. Two independent coders analyzed the transcripts, identifying themes related to 
students’ perceptions of AfL practices and their impact on learning retention. Discrepancies in coding were 
resolved through discussion to ensure reliability. 
Ethical Considerations 
The study followed ethical guidelines, with approval from the university’s IRB. All participants were informed 
of their right to withdraw at any stage without penalty, and data confidentiality was maintained in accordance with 
best practices in educational research (American Educational Research Association, 2011). 

1. Research Findings  
The findings from this study underscore the impact of the Assessment for Learning (AfL) framework on learning 
retention among undergraduate students, revealing notable quantitative gains in retention rates and qualitative 
insights into students' learning experiences. 
Increased Retention Through Formative Feedback 
The findings from this study underscore the impact of the Assessment for Learning (AfL) framework on learning 
retention among undergraduate students, revealing notable quantitative gains in retention rates, academic 
performance, and self-regulation, alongside qualitative insights into students' learning experiences. 
(Mahapoonyanont, 2019; 2020a; 2020b;  Mahapoonyanont et al., 2017; 2020). 
Quantitative Results Summary 
Quantitative analysis revealed that students in the experimental group who received formative feedback exhibited 
significantly higher retention rates on post-course assessments than those in the control group (p < 0.05). This 
outcome corresponds with the findings of Black and Wiliam (2009) that formative feedback enhances 
comprehension by promoting ongoing improvement. The findings indicate that the AfL framework improves 
learning retention, academic performance, and student engagement by fostering formative feedback, self-
regulation, and peer collaboration, supported by both quantitative and qualitative evidence demonstrating AfL's 
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efficacy in undergraduate education. 
Qualitative Results Summary 
Qualitative data from focus group discussions further validated these quantitative findings. Many students 
reported that formative feedback made them feel more supported and encouraged reflection, which reinforced 
their learning. One student noted, “Receiving feedback throughout the semester kept me on track and allowed me 
to really understand where I needed to improve, not just for the exams but for my own learning.” Such statements 
illustrate the perceived value of formative feedback in enhancing learning retention, echoing findings by Hattie 
and Timperley (2007) on the motivational impact of feedback. 
1. Student Engagement and Self-Regulation 

Self-assessment and goal setting, core components of the Assessment for Learning (AfL) framework, contributed 
significantly to students' engagement and self-regulation in learning. Qualitative insights gathered from interviews 
and focus group discussions revealed how self-regulation transformed students' learning experiences. One student 
remarked, “Setting my own learning goals made me take responsibility for my progress. I felt more engaged and 
less pressured just to memorize for the test.” Another student shared, “Self-assessment showed me my strengths 
and weaknesses, so I could focus on what really needed improvement.” These insights align with Nicol and 
Macfarlane-Dick’s (2006) assertions that self-regulation through AfL encourages students to become active 
participants in their learning, fostering greater personal responsibility and self-awareness in their academic 
journey. (Mahapoonyanont, 2019; 2020a; 2020b; Mahapoonyanont et al., 2017; 2020). 
2. Role of Peer Assessment and Collaborative Learning 

Peer assessment within the AfL framework was identified as a powerful tool for collaborative learning and 
knowledge retention, as expressed by students during focus group discussions and interviews. Many students 
noted that explaining concepts to their peers and receiving feedback helped reinforce their understanding. One 
student reflected, “Explaining concepts to my peers and hearing their perspectives helped me think about the 
material in different ways.” Another added, “Peer assessment gave me a sense of community and made learning 
more interactive and enjoyable.” These comments resonate with Vygotsky’s (1978) social constructivist theory, 
which emphasizes that social interaction and shared learning experiences enhance cognitive development and 
retention, underscoring the value of peer assessment in creating a supportive learning environment. 
3. Impact on Overall Academic Performance 
Feedback from interviews further highlighted the impact of AfL on academic performance and comprehension. 
Many students reported that AfL practices helped them perform better in assessments by focusing on deeper 
understanding rather than short-term memorization. One student mentioned, “AfL helped me perform better in 
exams because I retained information beyond the usual cramming. I understood the material more deeply.” 
Another student observed, “AfL made me feel like I was learning for myself, not just for the grade, which was 
new and motivating.” These reflections echo Carless’s (2015) advocacy for embedding assessment as a continuous 
learning tool to promote meaningful academic performance and long-term retention. 
In summary, these qualitative findings, derived from interviews and focus group discussions, underscore that the 
AfL framework positively influences learning retention through formative feedback, self-regulation, and peer 
collaboration. By fostering a supportive, self-directed, and collaborative learning environment, AfL practices 
encourage a deeper connection to learning, laying a foundation for further research on the framework's 
effectiveness in higher education settings. 

2. Conclusion 
The study's findings underscore the benefits of the Assessment for Learning (AfL) framework, revealing that 
engaged undergraduates can significantly enhance both their learning and academic performance. Quantitative and 
qualitative evidence demonstrates that AfL practices—such as formative feedback, self-assessment, goal setting, 
and peer assessment—meaningfully improve learning outcomes. Students in the AfL framework group showed 
statistically higher retention rates and academic performance than those in the control group. This result supports 
previous research (e.g., Black & Wiliam, 2009), emphasizing the importance of formative feedback in deepening 
students' understanding through incremental improvements and promoting long-term retention. (Mahapoonyanont, 
2019; 2020a; 2020b; Mahapoonyanont et al., 2017; 2020). 
Qualitative data from interviews and focus group discussions corroborates these quantitative findings, suggesting 
that students felt more supported and encouraged to engage with the material at a deeper level. Through practices 
such as self-assessment and goal-setting, the students began to take ownership of their learning progress, helping 
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them develop personally responsible and focused behavior. In addition to this, peer assessment also encouraged 
collaborative learning, where students stated that engaging in concepts with peers expanded their horizons and 
reinforced their knowledge. Such thoughts also speak to the theories of Vygotsky (1978) and Nicol & Macfarlane-
Dick (2006), who call for socially supported self-regulated learning as a method by which to improve retention 
and academic success. 
Overall, we can characterize the AfL framework as a skill-based system that promotes active engagement, self-
control, and social drive, thereby enhancing learning retention. These findings indicate how the framework can 
guide more purposeful and impactful undergraduate learning experiences. We need more research not only to 
understand the effects of AfL in various academic contexts but also to identify alternative ways to use these 
practices as informative elements for educational improvement. 
Discussion 
The current study findings have shown that the use of the Assessment for Learning (AfL) framework is effective 
for improving learning retention, self-regulation, and academic performance among undergraduate students. 
These findings align with the existing literature on the effects of AfL and contribute to the understanding of both 
quantitative increases in retention rates and qualitative benefits related to students' perceptions of their learning 
mastery through affinity assessment triggering tools. 
1. How Does Formative Feedback Influence Learning Retention? 
The 27.2% improvement in the number of students retained from formative feedback suggests that AfL is a 
mechanism behind ongoing sustainable learning. Black and Wiliam (2009) assert that continuous and 
continuously actionable formative feedback enhances learning. Through feedback, they reflect, thereby increasing 
understanThrough feedback, students reflect, thereby increasing their understanding, which aids in long-term 
maintenance (Hattie & Timperley, 2007). · Frequent feedback motivated them to attend to weaknesses in 
knowledge and revisit their deliberate learning strategies course-wide over the semester. These findings also 
reinforce that formative assessment practices can lead to heightened motivation and academic engagement 
through mastery orientation (Carless, 2015; Mahapoonyanont, 2019; 2020a; 2020b; Mahapoonyanont et al., 2017; 
2020).). 
2. AfL and Student Engagement, Self-Regulation 
They also demonstrated that students' engagement and self-regulation mediated the properties of AfL, including 
self-assessment and goal-setting. Self-regulation and retention have a strong correlation because students who 
control what and how they learn tend to have higher retention levels (Zimmerman & Schunk, 2008). Many of the 
qualitative responses indicated that students engaged in AfL felt empowered to take charge of their own learning. 
Such experiences resonate with Nicol and Macfarlane-Dick's (2006) model of self-regulated learning, in particular 
the role that feedback plays in steering students towards self-assessment and personal responsibility. While the 
AfL framework provides great guidelines for classroom management activities that ensure higher student 
engagement, infusing self-regulatory practices within it not only engages students but allows them to foster a 
stronger relationship with learning through long-term development rather than short-term performance. 
3. Use of peer assessments and collaborative learning 
 
Peer assessment was one of the most basic but important strategies of AfL, leading to collaborative learning and 
a higher retention rate. The qualitative responses from students in our study reflected Vygotsky's (1978) 
suggestion that interacting with others constructs knowledge. Respondents in peer-assessed courses reported that 
the approach encouraged them to put their thoughts into words and that they needed to see concepts through the 
lens of other people, both of which supported their retention of course material. This result aligns with Topping 
et al.'s repeated studies and Topcagic et al.'s (2017) research on peer assessment as a tool for critical thinking and 
social learning. The peer assessment not only gave the students different perspectives; however, it also developed 
a sense of community, which enhanced involvement through collaborative learning experiences. 
4. AfL and Academic Performance 
Indeed, enhancements in students' course grades underscore the broader academic advantages of AfL (refer to 
Boud et al. 2018). SoUsing AfL practices, according to some students, allowed them to shift from surface learning 
strategies like rote memorization of course materials through cramming and other superficial learning methods, 
to a deeper engagement with content that prioritizes understanding over memorization, thereby enhancing content 
retention. rless (2015) has advocated for the integration of assessment into the learning process, which will 
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subsequently enhance academic performance and retention of learning. Our qualitative data supports this view, as 
students expressed how AfL allowed them to pursue learning for its own sake, rather than solely focusing on 
achieving a grade and advancing their academic activity. 

4. Feedback and practice implications for future research 
 
The results indicate that AfL's capability to promote more acquired knowledge, self-regulated learning or 
retention, and teamwork skills can support higher education institutions' efforts to adopt a holistic higher education 
pedagogy. Research could expand beyond AfL in experimental contexts to ensure generalizability and explore 
how individual aspects of AfL specifically relate to longer-term academic success across a range of disciplines 
and environments. Moreover, as collaborative learning proves to be an important part of AfL effectiveness, other 
research may explore the ways that peer assessment can promote retention and engagement. 
In summary, the AfL framework has a significant potential to improve learning retention, academic performance, 
and engagement. However, a learner-centered approach to AfL that incorporates formative feedback, self-
assessment, and peer collaboration empowers students to take active control of their own learning path, resulting 
in longer-lasting and more significant learning experiences. 
Recommendations  
1. Integrate Formative Feedback into Curriculum Design   
Institutions should embed formative feedback as a continuous component of the curriculum. As demonstrated by 
Black and Wiliam (2009), ongoing feedback can reinforce learning retention by providing students with clear 
insights into their progress and areas for improvement. Feedback should be timely, specific, and constructive to 
encourage reflection and iterative learning, ensuring students receive meaningful guidance from faculty. 
2. Promote Self-Evaluation and Goal-Setting Exercises   
Introducing self-assessment and goal-setting exercises can enhance self-regulation and personal responsibility in 
learning. As supported by Nicol and Macfarlane-Dick (2006), these practices allow students to engage with the 
content of their learning processes, track their progress, and reflect on their growth, ultimately increasing 
motivation and retention. 
3. Use Peer Assessment as a Tool for Collaborative Learning   
Courses should formalize peer assessment to support collaborative learning. Peer assessment enables students to 
learn from one another, offering opportunities to explain concepts and deepen their understanding. This approach 
aligns with Vygotsky’s (1978) social constructivist theory, fostering a supportive learning environment where 
students feel more connected and engaged. 
4. Train Faculty on AfL Theory and Practice   
Faculty development programs should provide training in the Assessment for Learning (AfL) framework, which 
incorporates formative feedback, self-assessment, and peer assessment. By mastering these strategies, faculty can 
design learning experiences that support effective retention and student engagement. (Mahapoonyanont, 2019; 
2020a; 2020b; Mahapoonyanont et al., 2017; 2020). 
5. Encourage Student Reflection on the Learning Process   
Encouraging ongoing reflection through methods like learning journals or portfolio assessments helps students 
assimilate feedback and track their growth, enhancing their understanding of their learning trajectory. Reflection, 
alongside goal-setting and self-assessment, serves as a core mechanism for deep learning and retention. 
6. Expand Research on AfL in Higher Education   
Given AfL’s positive impact on learning retention, further research should explore its application across different 
disciplines and student demographics in higher education. Future studies could examine additional components of 
AfL with the potential for sustainability and assess the framework's long-term effects on academic achievement. 
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