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This study aims to explore the perceptions of elementary mathematics teachers regarding assessment for learning (AfL). The participants of this study included three elementary mathematics teachers, each with over 5 years of teaching experience at Sukkur IBA community colleges and schools in Sindh, Pakistan. These participants were selected using purposive sampling techniques. A qualitative exploratory case study research approach was used, with data collected through semi-structured interviews and observations. To ensure the trustworthiness of the study, the interview guide and observation checklist were reviewed by experts. The data were analyzed using thematic analysis. The findings of this study revealed that teachers had a limited understanding of the concept of assessment for learning. Based on these results, the study recommends several measures: the initiation of an assessment literacy program, an increase in class time, reducing the number of students per class, using moveable chairs to enhance classroom flexibility, and making amendments to the assessment policy.
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Introduction

In recent years, education has undergone a tremendous transformation. The focus has shifted from a teaching paradigm to a learning paradigm, where students have moved from being passive recipients of knowledge to active constructors of it.

The shift from teaching to learning has made students more active participants in the educational process (Wong et al., 2018), placing them at the center of the learning experience (Morkūnienė, 2008). This change has brought experience fundamental transformations in various educational activities, including teaching and assessment. Specifically, the purpose of assessment has evolved from merely testing to promoting learning (Dwyer, 1998; Reinholz, 2016; Suurtamm et al., 2010).

For many years, assessment has been transitioning from summative to formative techniques, with a growing emphasis on learning (Abosalem, 2016; Menéndez et al., 2019). After 1990, researchers increasingly focused on student learning rather than only measuring academic performance (Dwyer, 1998; Saeed et al., 2018).

In this context, highlights recent changes in Singapore’s educational assessment system, such as the elimination of exams in primary grades. By doing so, Singapore aims to implement a more holistic approach to support learning (Wong et al., 2018). In current times, students in Singapore are assessed through classroom participation (Bergmark and Westman, 2018), homework, quizzes, and so on, reflecting modern trends in educational assessment.

One of the most widely recognized trends in educational assessment is Assessment for Learning (AfL), which has gained considerable prominence in the field of education. AfL has become a highly debated topic, with many educationists arguing that traditional testing methods negatively affect student learning (Dwyer, 1998; Reinholz, 2016). In current times, there is a growing global recognition of the true purpose of assessment, which is not merely to measure learning, but to enhance and support students’ learning processes.

In Pakistan, some educational institutions have recognized the importance of assessment methods that support student learning by adopting modern assessment types and tools designed to promote student learning. A notable example, as highlighted by Rehmani, is the Agha Khan school system, which has implemented an assessment system similar to those used in advanced countries such as Finland, the United Kingdom, the United States of America, Canada, Australia, and New Zealand.

In this regard, both the National Educational Policy (2017) and the Government of Pakistan (2006) have greatly emphasized the need for AfL. The Government of Pakistan (2006) encourages teachers to use assessment strategies that enhance and support student learning, performance, and active participation (Bergmark and Westman, 2018), though the term “AfL” is not explicitly mentioned. Moreover, the National Educational Policy (2017) strongly recommends using assessments that promote student engagement, learning, and interest in the classroom.

In this context, AfL has proven to be a powerful tool for improving student learning (Wong et al., 2018) in mathematics, focusing on guiding students through problem-solving, critical reasoning, and logical thinking processes. Research has shown that AFL significantly enhances student learning in mathematics (McIntosh, 1997). Students tend to learn more effectively when the primary goal of assessment is to improve learning rather than simply measure it.

Teachers can help students improve their mathematical skills by engaging them in peer assessment, using affective questioning techniques, sharing success criteria, and providing meaningful feedback.

This study aimed to explore the practices of mathematics teachers regarding AfL at the elementary level. In Pakistan, teachers generally tend to focus on assessment strategies that test students’ knowledge rather than helping them learn more effectively (Khattak, 2012). Several reports show the poor performance of students in mathematics at the elementary level in Sindh province (SAT Report, 2017). Various factors contribute to this issue, with assessment being one of the most important factors. Assessment cannot be separated from teaching, as the two are inherently integrated. However, in Pakistan’s education system, they are often treated as distinct entities.

Most schools focus on assessments that test students’ memory rather than supporting their learning (Khattak, 2012). This focus on memorization rather than on enhancing learning contributes to poor performance in mathematics and other subjects. The National Educational Policy (2017) emphasizes that the goal of assessment should be to promote higher-order learning (application, analysis, and evaluation), rather than simply obtaining good grades through rote memorization (Wong et al., 2018).

It has been observed that there is very little ongoing assessment in schools in Pakistan, and the strategies used mainly focus on testing students’ memory. Moreover, assessments are conducted sporadically, offering little or no feedback to students (Khattak, 2012), which further hinders their learning progress.

In schools, mathematics is mostly taught using the lecture method, where teachers explain concepts or solve problems on the board (Westwood and Westwood, 2008). After demonstrating a few examples, they assign more problems for students to solve in their notebooks, encouraging rote memorization of procedures rather than fostering a true understanding of the material (Willingham, 2021). As a result, students miss out on developing critical mathematical skills such as problem-solving, critical thinking, and logical reasoning (Hmelo-Silver, 2004; Sachdeva and Eggen, 2021; Yayuk and As'ari, 2020).

Mathematics, however, can be taught through engaging students in different activities and novel pedagogies. Abdulwahed et al. (2012) suggest that mathematics teachers can involve students in collaborative learning, inquiry-based learning, problem-solving, and discovery-based learning. By incorporating these strategies, teachers can foster curiosity and deeper understanding in their students. To support this shift, assessment strategies should align with teaching methods that encourage active learning and exploration.

Wiliam et al. (2004) argue that the effective use of AfL or formative assessment can not only help students improve their performance in internal exams but also enhance their results in externally mandated assessments (Menéndez et al., 2019), such as the General Certificate of Secondary Education (GCSE).

This study holds significant importance for several reasons. First, it helps teachers understand the true purpose of assessment, moving beyond the traditional focus on memory recall to a more supportive role in student learning. As Khattak (2012) noted, the Pakistani education system tends to test students’ memory rather than their actual potential to enhance learning (Ahmad et al., 2013; Hoodbhoy, 2009). Second, this study aligns with the National Educational Policy (2017), which emphasizes the use of assessment strategies that promote student learning. Given that few studies on this topic have been conducted in Pakistan, particularly in rural Sindh, this research makes a valuable contribution to the existing literature.

Additionally, this research serves as a foundation for in-service and pre-service teachers, as well as educators and teacher educators, to better understand the purpose of AfL.

This study is designed to achieve the following objectives: (a) to explore the practices of mathematics teachers regarding AfL and (b) to identify the challenges faced in the implementation of AfL in mathematics classrooms. It seeks to answer the following research questions: (a) What are the practices of mathematics teachers regarding assessment for learning? (b) what teaching strategies do mathematics teachers use?, and (c) What challenges do mathematics teachers face in implementing AfL?


Assessment for learning

Generally, teachers use three types of assessment in their daily routines: assessment as learning (AaL), assessment for learning (AfL), and assessment of learning (AoL). AoL focuses on measuring student achievement at the end of a learning process to assign final marks and grades. In contrast, AfL is an ongoing intervention that provides feedback and suggestions during the learning process, helping students improve before final grades are assigned. AaL occurs when students reflect on their own progress and performance, enabling them to focus on future learning goals to achieve better grades and marks.

The researchers of this study believe that prevention is better than cure, emphasizing the importance of addressing learning needs during the educational process rather than waiting until the end. Thus, this study focuses specifically on AfL in mathematics, exploring the perceptions of elementary teachers on this approach.

AfL is defined by the Assessment Reform Group as the process of seeking and interpreting evidence for use by learners and teachers to determine where learners are in their learning, where they need to go, and how best to achieve their predetermined objectives. Further elaborates on AfL, describing it as a process in which teachers, students, and peers actively seek and respond to information gathered from daily interactions and observations in ways that promote and support their learning. Most studies have concluded that AfL is an approach integrated into teaching that directly supports student learning (Dwyer, 1998; Ninomiya, 2016; Swaffield, 2011).

Although AfL is often used synonymously with formative assessment, they are not identical (Dwyer, 1998; Ninomiya, 2016; Swaffield, 2011; Wiliam, 2011). The literature suggests that there is no clear distinction between the two, and there is no consensus on the terms, definitions, and meanings of formative assessment and AfL.

However, Swaffield (2011) highlights key differences. First, AfL is an ongoing process embedded in teaching and learning, while formative assessment serves a specific purpose within a given assessment. Second, AfL focuses on immediate and near-term learning, whereas formative assessment may have a long duration.

In addition, AfL is directed toward particular teachers and students, while formative assessment may involve other students and teachers in different contexts. In AfL, students play an autonomous role in their learning, whereas, in formative assessment, they are often passive participants, following the teacher’s decisions. Finally, AfL is part of the learning process itself, while formative assessment provides feedback to guide future learning (Menéndez et al., 2019).

Ninomiya (2016) suggests that AfL is not entirely distinct from formative assessment but represents an evolution or extension of it. Bennett (2009) suggests that assessments designed primarily for summative purposes can also serve formative functions, just as assessments designed for formative purposes can serve summative roles.

In this context, several key principles of AfL have been discussed and highlighted by various studies (Swaffield, 2011; Wiliam, 2011). These principles, outlined by the Assessment Reform Group (ARG, 2002), include the following: (a). AfL is a crucial element in planning teaching and learning; (b) AfL must consider how students learn; (c) AfL is central to classroom practices; (d). AfL should be seen as a key professional skill for teachers; (e) AfL has an emotional impact, so it should be applied sensitively and constructively; (f) AfL must motivate students to learn; (g) Success criteria must be shared with students in AfL so they understand expectations and can work accordingly; (h) learners must receive guidance on how to improve; (i) AfL develops students’ capacity for self-assessment, enabling them to become self-managing and reflective; and (j). AfL should recognize the full range of student potential and achievement.



Elements of assessment for learning

Studies on AfL identify four fundamental elements (Black et al., 2003; Black and Wiliam, 1998; Dwyer, 1998; Pollard et al., 2014): (a) questioning; (b) effective feedback; (c) sharing criteria; and (d) self-assessment.

Questioning is a key component of teaching, allowing teachers to discover what students already know and to identify gaps in their knowledge and understanding. Pollard et al. (2014) argue that questioning is an effective strategy that helps students enhance their learning by fostering classroom dialog. When teachers engage students in questioning, it promotes discussions that help students make sense of what they are learning. Classroom dialog helps students to make sense of what they are going to do. Black et al. (2003) emphasize that asking questions encourages students to think critically, engage in discussions, and learn more effectively.

Additionally, if teachers ask questions that address various cognitive levels, such as knowledge, comprehension, analysis, synthesis, and evaluation, students become more creative, develop problem-solving skills, and improve their logical thinking (Bloom et al., 1956). The way questions are asked can make a significant difference; superior questioning can encourage students to think beyond recalling facts and help them construct deeper meaning (Kamii and Warrington, 1999).

Recent research has shown a growing interest in the relationship between teacher questioning and students’ knowledge levels. Teacher questioning strategies can be used as an assessment tool to evaluate students’ level of understanding. When open-ended questions are used, leading to multiple correct answers, the learning environment becomes complex and less predictable, as teachers must interpret and understand a range of student responses.

Many action research studies indicate that when teachers ask questions, they gain insight into where students currently stand in their learning, helping teachers understand how students learn. However, effective questioning can also impact teachers’ own instructional practices (Buschman, 2001).

Research has identified four key themes for effective questioning strategies in the classroom. First, teachers must have confidence in their questions and ensure that these questions support learning and recognize students’ contributions. Second, teachers should ask conceptual questions that are aligned with curriculum goals and focus on enhancing student learning. Third, questions should be organized in a way that fosters students’ engagement and encourages effective questioning. Finally, teacher guidance is strengthened when the questioning process is made visible on a collective platform, allowing students to engage more fully with the process (Stokhof et al., 2017).

Wiliam (1999) described effective feedback as one of the most significant factors in learning, comparable in importance to the quality and quantity of instruction.

Effective feedback, as defined by Hattie and Timperley (2007), is a powerful tool that enhances and supports student learning (Wong et al., 2018). Valuable feedback lies at the heart of AfL, as research consistently highlights its role in improving student learning. Feedback helps guide students in understanding their performance and learning strategies (Boud and Dawson, 2023; Watling and Ginsburg, 2019). Moreover, effective feedback provides students with a clear path for improvement, enabling them to perform better and more efficiently.

Wiliam (1999) described effective feedback as one of the most significant factors in learning, comparable in importance to the quantity and quantity instruction.

However, research by Hugener et al. (2009) found that feedback in many classrooms tends to be superficial, often limited to generic praise such as “very good,” which offers little guidance for improvement. Given the critical role feedback plays in enhancing learning, it is particularly important to investigate which types of feedback interventions are most effective in improving learning and which are less beneficial. In addition, it is worth examining which feedback interventions that are likely to enhance learning are being used by teachers in their daily interactions with students, and how often (Voerman et al., 2012).

Feedback is also an integral part of the assessment process that teachers use in the classroom. It provides both teachers and students with information on how students are progressing toward classroom goals (Black and Wiliam, 1998). Effective feedback is most impactful when it is clear and actionable. Furthermore, valuable feedback offers information that students can use to incorporate into their learning processes (Black and Wiliam, 1998).

When providing effective feedback, teachers should focus on the “why” and “how.

For example, explaining why an answer is right or wrong and identifying what specific point the students missed in a question. This approach helps students understand their mistakes and encourages deeper learning.

Effective feedback provides a comprehensive summary of student’s progress, highlighting their current standing, outlining necessary steps for improvement, and guiding them toward achieving their goals. Such feedback is crucial for students because it provides clear direction, helping them work more effectively and improving their likelihood of success (Carless et al., 2023). Ultimately, effective feedback serves as a vital tool in creating a more conducive learning environment (Chappuis and Stiggins, 2002).

Sharing success criteria with students can have positive effects on their learning. Pollard et al. (2014) suggest that sharing success criteria helps students become more engaged in the learning process and perform according to clearly communicated expectations. However, they also caution that sharing success criteria purely for the sake of formality can negatively impact student learning and engagement. Pollard et al. (2014) highlight both sides of the issue, emphasizing that success criteria should be used effectively and efficiently to achieve the desired results.

When students are aware of the learning outcomes and understand where they currently stand, they can better plan their learning, leading to improved outcomes. O’donovan et al. (2004) stress the importance of teachers having a clear understanding of the intended outcomes, as this clarity maximizes student learning. In addition, teachers must ensure they have clear goals for what students should learn on a given day, and afterward, they must check if these goals have been met.

Success criteria provide students with a clear understanding of what success looks like. This knowledge encourages students to plan and predict, set goals, and develop a stronger ability to judge their progress. It also allows students to assess their own learning. Sharing success criteria clarifies learning objectives for both teachers and students, enhancing the learning process. Moreover, AfL strategies, such as sharing success criteria, are widely recognized as effective in the teaching and learning process (Crichton and McDaid, 2016).

Self-assessment is a process through which students reflect on their learning by using various techniques and strategies (Panadero et al., 2016). It involves self-monitoring where students take note of their actions and abilities (Boud and Falchikov, 1989). Self-assessment occurs when students make judgments about their learning, particularly regarding their achievements and learning outcomes. This process can range from simple activities, such as asking students to grade their own work without much reflection, to more complex tasks that require them to analyze their performance in detail (Boud and Falchikov, 1989).

Self-assessment fosters greater autonomy in the learning process, encouraging students to become more critical thinkers, problem solvers, and reflective learners. Logan (2009) explored how self-assessment can enhance teaching while also making learning more effective. Research suggests that self-assessment has a greater impact on students learning, as it promotes self-dependence and critical thinking. Through self-assessment, students learn how to improve their skills and become more adept in specific areas (Ndoye, 2017).

These definitions highlight that self-assessment helps students improve their learning by creating an environment where they take internal responsibility for their education (Yorke and Longden, 2004). Additionally, research shows that peer assessment, where students assess each other’s learning, plays a complementary role (Cheng and Warren, 2005). According to some of the studies, self-assessment promotes self-regulated learning, allowing students to compare their work with predetermined standards and make necessary adjustments. In simple words, self-assessment is a strategy that teachers use to motivate students to become more responsible for their own learning.



Use of assessment for learning in teaching and learning mathematics

AfL is a powerful approach to enhancing and promoting students learning (Black and Wiliam, 1998; Boyle and Charles, 2010; Ninomiya, 2016; Swaffield, 2011). AfL is a creative strategy that actively supports student learning. A study conducted by Suurtamm et al. (2010) finds AfL to be a highly effective and impactful form of assessment. According to Suurtamm et al. (2010), AfL plays a vital role in both teaching and learning processes. Promoting skills such as problem-solving, critical thinking, and reasoning (Suurtamm et al., 2010). Wiliam (1999) emphasizes that effective questioning is key to students’ conceptual understanding. In mathematics, when students engage in thoughtful questioning, they develop a deeper grasp of concepts. Questioning also helps teachers capture students’ attention and keep them on their learning.

Mathematics is generally perceived as a difficult subject, and this perception has been shaped by various reasons. One contributing reason, according to the National Educational Policy (2017), is the nature of assessment. Implementing AfL can increase students’ interest in mathematics (Suurtamm et al., 2010), highlighting the importance of AfL as a powerful toll to enhance learning in this subject.

AfL is regarded as one of the most effective pedagogical approaches for enhancing student learning outcomes. Many researchers suggest that AfL not only improves student achievement but also develops metacognitive skills and fosters support motivation, leading to positive learning outcomes (Young, 2008).

However, several barriers hinder the use of AfL in classrooms. The current focus on accountability and standards in educational systems has led to an increased reliance on summative assessments, both at the classroom and large-scale levels (Adams and Kirst, 1999). Teachers and principals often prioritize the use of assessment data to guide school improvement efforts and tailor instructional practice. Shute (2008) argues that most teachers still rely on traditional, summative assessment methods in the classroom.

Moreover, current research identifies significant barriers to the integration and implementation of AfL within classroom teaching and learning. Specifically, these barriers include the following: (a) time constraints and large class sizes; (b) conceptual confusion surrounding AfL; and (c) a perceived misalignment between system-wide priorities and classroom assessment practices (Rahman, 2018). Additional barriers include discrepancies between educational and assessment priorities, misunderstandings of AfL’s intent, and practical challenges related to its integration. These barriers are often interconnected, complicating the assessment process and presenting significant challenges for teachers in the implementation of AfL in the classroom.

AfL is hindered by factors such as large class sizes, unsuitable classroom settings, and limited class time. While AfL encourages students to take greater control of their learning through assessment, the teacher’s role is to provide structure and support for engaging in AfL (Young, 2008). However, teachers face challenges in implementing AfL due to the multiple roles they are required to fulfill simultaneously. These overlapping responsibilities make it difficult for teachers to consistently integrate AfL into their teaching practices.




Research methodology

To conduct this study, a qualitative exploratory case study approach (Alam, 2021; Priya, 2021) was utilized, as it allows for a deeper understanding of the topic (Farquhar et al., 2020; Almås et al., 2023) through classroom observations and interviews, providing in-depth knowledge (Baskarada, 2014; Creswell, 2007; Osgerby, 2013) of the subject, phenomenon, or problem. Another rationale for selecting this approach is its ability to offer insights into real-life situations (Creswell, 2007, 2009). As highlighted by Neuman (2007), qualitative case research helps simultaneously measure and create new concepts during the data collection process.

The qualitative case study research design was selected for several reasons, as suggested by Yin (2018). Case studies are particularly suitable when the main research questions begin with “how” or “why,” allowing for an in-depth exploration of complex social issues (Crowe et al., 2011) and a detailed analysis of the data (Zainal, 2007).

The role of the researcher(s) was to carefully collect and analyze the data while remaining objective and unbiased. Data were gathered from two different sources—semi-structured interviews and classroom observation—to explore the phenomenon from multiple perspectives. The trustworthiness of data was ensured through member checking of the interview transcriptions (Sahakyan, 2023; Ritter et al., 2023) and validation of the observational data by the participants (Enworo, 2023). Furthermore, the study’s results and instruments were reviewed and validated by field experts to further ensure accuracy and reliability.

The study was conducted in semi-government schools in the Khairpur district of Sindh. These recruited schools offered classes from kindergarten (KG) to grade XII, following the National Curriculum of Pakistan, and were affiliated with local boards, the Agha Khan examination system, and the Cambridge School system.

Three classes (grade VI, grade VII, and grade VIII) in the elementary/middle section were observed, and data were collected from them. The seating arrangement was fixed, and the average class size ranged from 40 to 50 students. Moreover, due to the large number of students, teachers were unable to assess individuals properly and scientifically. Although some teaching and learning resources were available, they were not used effectively, as most teachers relied heavily on the traditional “chalk and talk” methods. Were highly used by the majority of the teachers in their classrooms. Despite this, the schools were well-equipped with facilities such as airy classrooms, clean washrooms, a canteen, electricity, a security system, and access to clean drinking water.

The participants of this study were three mathematics teachers, selected through a purposive sampling technique for specific purposes and contexts (Ishak et al., 2014), all of whom were teaching mathematics in various classes within the middle/elementary section. In the first phase, 3–4 classes per teacher were thoroughly observed (Xu and Harfitt, 2019), followed by semi-structured interviews (DeJonckheere and Vaughn, 2019) to cross-validate the data collected (Kallio et al., 2016) through classroom observations (Jones and Moreland, 2005) and semi-structured interviews (Drever, 1995).

The data collection instruments were based on the Attribution Theory of Assessment for Learning (Daly, 1998; Graham, 1991; Weiner, 1986), which posits that individuals explain their successes or failures to themselves in various and different ways (Holmes et al., 2017). For example, learners may focus on their homework assignments but shift their attention to other subject(s) to review, edit and improve their performance (Jones et al., 1972).

The collected data were analyzed using thematic analysis, a widely recognized method in qualitative research. Thematic analysis helps researchers to identify patterns and themes that emerge from the data, enabling them to decode and draw meaningful insights. (Castleberry and Nolen, 2018; Nowell et al., 2017). Throughout the study, ethical research guidelines were strictly followed, including obtaining participants’ consent and ensuring the confidentiality of their identities.



Findings and discussion

The results and the discussion of this study are based on the data collected through classroom observation and semi-structured interviews (Drever, 1995). The primary aim of the study was to explore mathematics teachers’ perceptions of AfL. The collected data were analyzed using thematic analysis techniques to explore scientific patterns and themes. The following four comprehensive themes were identified from the collected data:

a. Teachers’ Perceptions about Assessment for Learning (AfL): This theme explores how teachers view AfL and its role in the teaching and learning process.

b. AfL as a Tool to Assess Students’ Knowledge, Understanding, and Disposition: This theme highlights how AfL helps teachers gage students’ knowledge, comprehension, and attitudes.

c. AfL as a Guide for Students’ Execution, Engagement, and Problem Solving: This theme discusses how AfL supports students by guiding their learning, fostering engagement, and enhancing problem-solving skills.

d. AfL as a Tool to Improve the Learning Environment, Enhance Student Learning, Satisfaction, and Success: This theme focuses on how AfL contributes to creating a conducive learning environment that promotes student satisfaction and success.

e. The following sections provide a detailed description of these themes.


Teachers’ perceptions regarding AfL

The perceptions of MTs about AfL were found to be deeply rooted in their personal and professional experiences, which were further shaped by classroom practices, management experiences, and expertise. For example, one mathematics teacher (MT 01) said, “The AfL is the crucial part of teaching and learning, which indicates that all learners can improve well in their education life.”

This view aligns with research literature that highlights teachers’ perception of AfL as a powerful tool for both learning and teaching (Mui So and Hoi Lee, 2011; Sach, 2012; Warsi and Shah, 2019). AfL is seen as directly impacting students’ lives (Arthur et al., 2018) by fostering 21st-century skills and readiness (Soulé and Warrick, 2015). The main purpose of AfL is to motivate students, ensuring learning satisfaction (Brown, 2019), which, in turn, helps them improve in their respective learning environments (Black et al., 2003) and supports future sustainability (Kopnina, 2020).

The teachers’ perspectives on implementing AfL highlight how it supports classroom practices (Brown, 2019; Soulé and Warrick, 2015). As one teacher (MT 10) noted, “Through learning outcomes and the results of the students, it is known how much understanding of a concept a student has gained during their classroom teaching.” Furthermore, another teacher (MT 07) emphasized the role of questioning, saying, “the use of questioning technique helps to know how much the students have understood the contents and materials.” Similarly, MT 04 stated,

Similarly, MT 04 stated, “When a student speaks more or answers the questions, it helps in estimating how much percent of concept student has understood correctly.” These statements indicate that AfL is instrumental in helping teachers assess students’ understanding through questioning (Kulasegaram and Rangachari, 2018).

Furthermore, the data explain how a teacher should support students in learning (Lavoie et al., 2018; Leong et al., 2018; Muijsenberg et al., 2023), particularly in mathematics (Arthur et al., 2018). As MT 03 stated, “In mathematics class, a teacher should not help students quickly, however, he should give some time to students to solve their problems on their own.” Instead, the teacher should motivate them by offering encouragement and kind words (Den Haan and Van der Voort, 2018). As MT 02 explained, “Teachers always try to make students self-dependent. If a teacher helps students instantly, the students become dependent on the teacher.”



AfL as a tool to check students’ knowledge, understanding, and disposition

The revealed data indicate that AfL helps teachers assess students’ understanding through questioning. In this regard, MT (11) noted, “The whole process of AfL is a process that explains how a teacher should support students in learning mathematics, depending on the processes and procedures of learning.” These processes and procedures of AfL assist teachers (Arnold, 2022) in guiding their students effectively through socialization (Bolden and DeLuca, 2022; Lee, 2007). AfL also helps students grasp concepts more thoroughly in their classrooms (Marshall and Jane Drummond, 2006), relying on their self-regulation (Hawe and Dixon, 2017) and the social and cultural contexts (Abbasnasab and Mohd Saad, 2013) of their classes and schools (Xu and Harfitt, 2019).

Another teacher, MT 14, added, “In mathematics class, a teacher should give some time to students to solve the problems on their own, instead of providing quick help to them.” This view was supported by MT 07, who stated, “The teacher should motivate the students by giving them some task by saying that ‘you can do it’ easily, just try yourself.”

This type of strategy helps students (Mumm et al., 2016) become self-reliant, analytical, and proactive (Hawe and Dixon, 2017) in their class routines (Abricot et al., 2022), fostering in their later lives autonomy (Willis, 2011). This approach validates their learning processes well (Pat-El et al., 2013) using tools, techniques, processes and procedures (Swaffield, 2011) within a structured scientific teaching–learning process (Willis, 2007).



Assessment for learning (AfL) as a tool for guiding students through execution plans, engagement, and problem-solving

The data revealed MTs clearly understood the role of AfL in guiding their students through execution plans, engagement, and problem-solving in their respective classes (Jonsson et al., 2015). Another teacher MT 15 mentioned, “The majority of the teachers have a basic know-how about AfL that they try their level best to use during their lesson designing and implementation.” This observation was also confirmed by the researchers during the data collection process.

Student engagement activities (Heitink et al., 2016; Rands and Gansemer-Topf, 2017) were seen to be highly effective. For example, MT 13 noted, “I used to engage my students in questioning and answering activities to listen, think and answer properly and scientifically to promote self-dependent learning among them.”

This engagement extended to activities such as drawing geometric figures on the board for practice (Mukhtar and Ahmad, 2015) and guiding students (Leirhaug and Annerstedt, 2016) to solve problems individually or with group mates (Smith, 2016).

Moreover, the teachers monitored the students’ work to gain insights (De Vries et al., 2023). After 2 min, the teachers asked the students who had completed the task to raise their hands (Willis et al., 2023). Some students raised their hands, signaling that they had completed the activity (Baas et al., 2015), appearing actively engaged in their groups, subjects, and classes (MacPhail and Halbert, 2010).

Most of the time, teachers called students to the blackboard to solve mathematical problems (Yeworiew, 2022). In this context, MT 15 stated, “I use to call active or intelligent students to solve the problems given in the exercise to maximize the students’ engagement, which brings, increases, and improves the appreciation and motivation of the class.” This kind of student engagement (Xiang et al., 2022) also provides valuable data for AfL (Yeworiew, 2022), which teachers use to assess students (Zhang, 2022), identify intervention needs, and select group leaders for activities and assignments (Vattøy and Gamlem, 2023).

As MT 08 noted, “I used to observe students’ interest in mathematics subject and when I confirm the competency, knowledge, and skills of the students’, then I make them a group leader and assign him or her a group to engage for further learning through group discussions, sharing and caring techniques too.” Cooperative learning, where students are grouped for activities, supports faster learning and helps minimize student anxiety (Acar, 2023; Triswidrananta et al., 2022; Vattøy and Gamlem, 2023).



Assessment for learning (AfL) as a tool to improve the learning environment, student learning, student satisfaction, and success

The data revealed insightful perspectives from MTs on how AfL can improve the learning environment, enhance student learning, and boost student satisfaction and success. MT 03 shared, “I believe that AfL is a good strategy and every teacher should implement it in his or her class. It helps teachers to make a conducive learning environment. In my class, sometimes I start the lecture with a story related to mathematics. Or, I also use an application related to the topic to acquire the attention of all students.” These comments indicate that MT 03 had a strong understanding of AfL, using various strategies to create a conducive learning environment (Cayubit, 2022; Quadir et al., 2022) and increase student interest (Siddiqua et al., 2022). His method of starting lessons shows his emphasis on gaining full student attention (Tolgfors et al., 2022) to foster an engaging and productive atmosphere.

While teachers shared their perceptions and positive experiences with AfL in mathematics classrooms (Stovner and Klette, 2022), classroom observations revealed that their understanding of AfL might be limited, potentially missing its broader application. In some classes, for example, teachers did not ask students how they arrived at their answers, especially in terms of logical reasoning and problem-solving (Wolterinck et al., 2022). Logical reasoning and problem-solving are essential components of learning mathematics (Bransford et al., 1986; Nunes et al., 2007).

The focus of teachers was to enable students to solve their given problems by using particular procedures and connecting them to real-life situations (Arthur et al., 2018). This approach reflects the teachers’ intent to improve their students’ performance (Mahlambi et al., 2022; Majoros et al., 2022) by fostering a comprehensive understanding of every aspect of AfL (Arnold, 2022; Lee, 2007). AfL promotes and encourages a student-centered approach (Abdigapbarova and Zhiyenbayeva, 2023; Capone, 2022; Dada et al., 2023), which continuously supports students’ performance and progress in all subjects, especially mathematics (Nieminen and Atjonen, 2023). This process is sometimes bolstered by parental involvement (Williams and Williams, 2022).

AfL was found to be an essential tool for enhancing student learning, satisfaction, success, and achievement (Harmeni and Talib, 2022). As MT 05 explained, “The AfL process and procedures help teachers and students to identify the hurdling and hindering factors on the spot and modify them before they reach out of control.” AfL processes help teachers better understand their students and facilitate their learning (Chen, 2023) promoting student growth and improvement (De Vries et al., 2022; Kao, 2023). MT 09 added, “If a teacher gives his or her students homework, he or she must check that homework daily and provide them with constructive feedback. Because timely constructive feedback also helps the students to modify their learning style, techniques, and activities for further learning and achievement.”

Classroom observations (Vlachou, 2018) revealed that the majority of teachers solved problems solved on the board without offering any detailed explanations and support (Nishizuka, 2022), especially for lengthy problems that took approximately 15 min to complete. After solving the question (Oo and Alonzo, 2023), the teacher asked, How many of you have understood this?” (Yang et al., 2023), encouraging students to support their peers. In response (Westaway and Graven, 2019), only a few students raised their hands to confirm their understanding (Poortman and Schildkamp, 2016).

The teacher then instructed students to open their books and solve the remaining problems from the exercise (Mokhtar et al., 2022). Following these instructions (Rajendran, 2022), most students opened their books and began working (Pang, 2022). However, during this observational process for authentic assessment (Swaffield, 2011), it was noted that some students were inactive, possibly due to misunderstanding the instructions, lack of motivation, or shyness (Peeters et al., 2020; Mazana et al., 2020).

Subsequently, the teacher asked a student to solve a problem on the board (Soulé and Warrick, 2015) to aid the learning of other students (Willis, 2007). This method was intended to foster autonomous learning (Willis, 2011) by validating students’ assessment tools and techniques (Pat-El et al., 2013).




Conclusion and implications

The purpose of this study was to explore the perceptions of mathematics teachers regarding AfL. The findings of this study revealed that while teachers had a limited understanding of how to explain the term AfL, they still perceived it as a good tool for enhancing student learning. However, despite having a general understanding of it through the available feedback system, they did not implement AfL effectively or efficiently in their classrooms. MTs faced several challenges while implementing AfL in their classes, including overcrowded classrooms, rigid seating arrangements, a lack of assessment training, and difficulties with time management.

Based on the findings, the study proposes several recommendations for teachers, school administration, and policymakers. These include reducing the number of students per class, increasing the session duration from 40 min to 60 min, revising assessment policies, and using moveable chairs in classrooms to enhance student participation. Additionally, the study suggests implementing an assessment literacy program to help teachers become familiar with different types of assessments and understand their specific purposes in their daily routines.


Limitations of the study

This study is limited to exploring AfL in elementary mathematics classrooms within schools of a single organization dedicated to providing quality education in the northern region of Sindh, Pakistan. It focuses on a qualitative case study approach and involves a small number of elementary mathematics teachers.
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